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INTRODUCTION 

COAL PREPARATION PLANTS 

SUMMARY OF TEST DATA 

This document presents a summary of source tests and visible emission 

measurements cited in Background Information for Standards of Performance: 

Coal Preparation Plants, Volume 1, Proposed Standards. This volume is 

principally a sunmary of test results for particulate matter, but also describ 

the facilities, their operating conditions, and characteristics of exhaust 

gas streams. 

Facilities are identified by the same coding used in Volume 1. For 

example, Table l summarizes results of the January 1972 tests of emissions 

from an air table, Facility A. These same results are also plotted in 

Figure 9 of Volume 1. 

Many of the tests summarized herein were conducted using EPA Reference 

Method 5 for particulate matter (with minor variations in some cases).ll 
When this method was used, additional measurements were made to evaluate 

materials that condense and collect in the impingers as the gases are cooled. 

In the sunmaries, the "probe and filter catch" is the particulate emission 

measurement that was presented in Volume l and is the basis for the standard. 

The "total catch" includes the probe and filter catch plus material collected 

in the impingers. 

Some tests summarized herein were conducted using methods which do not 

use impingers. Particulate matter was collected on an alundum thimble or a 

!I E~.vi ronmenta 1 Protection Agency, "Standards of Performance for New 
Stationary Sources, 11 Federal Register, 36 (247}: 24888-24890, December 1971. 
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fiberglass filter. In these test methods, the filter or thimble particulate 

catch is analogous to the "probe and filter catch" of Method 5. 

Particulate Test Results 

A test program was undertaken by EPA to evaluate the best particulate emission 

control systems available for installation on new or substantially modified air 

tables and thennal dryers in coal preparation plants. A total of five plants were 

tested, three thennal dryer facilities ~nd two air table operations. All thennal 

dryers were controlled by venturi-type wet scrubbers, while all air tables were 

contra 11 ed by bag house co 11 ectors. .In addition, an EPA survey accumulated test 

data from which one air table test and four thermal dryer tests were chosen as 

reliable data. 

Figures l and 2 plot emission rates in grains per DSCF versus the applicable 

coal preparation facility for air tables and thermal dryers, respectively. 

Facilities 

2 

A. Air tables. Each air table ~ithin Plant A has a design capacity of 75 tons 

cleaned coal per hour, is equipped with a cyclone and a closed suction-type, 

cyclic cleaned baghouse of polypropylene fabric. The coal processed 

was a mixture of lower Kittanning and Upper Freeport seams with a 

Hardgrove grindability index of approximately 90. Feed analysis showed 

28 mesh x 0 material at 19.69 f)ercent of .tQ_ta.l--feed. The plant was 

operating at 70 tons per hour cleaned coal during tests. There were no 

visible emissions from stack. Tests were conducted using EPA Method 5 

except that sampling was conducted in a tangential gas flow. 



s1. Air tables. Each air table within Plant B has a design capacity of 50 tons 

cleaned coal per hour, is equipped with a cyclone and a closed suction-type, 

cyclic cleaned baghouse of nylon fabric. The coal processed was from the 

Pocahontas seam with a Hardgrove grindability index of 100. Feed analysis 

showed 28 mesh x 0 material at 36.0 percent of total feed. The plant was 

operating at 38 tons cleaned coal per hour. No visible emissions were 

observed from the stack. Tests were conducted using EPA Method 5 except 

sampling was conducted in a ~~ngential gas flow. 

s2. Same facility as s1, but tests were conducted privately under contract 

to the company. The coal being processed, feed analysis, and production 

rate during these tests are not known. Tests were conducted using an 

alundum thimble inside the stack. Sampling was done in a tangential 

gas ·fl ow. 

c1. Fluid-bed thermal dryer. The dryer design capacity is 408.5 tons per hour 

coal feed and 40 tons per hour evaporation. Filter cake (-28 mesh) at 35 

percent of plant output is fed to the dryer with all 1/4 x 28 M product. The 

plant normally operates the dryer at 293 tons/hour coal feed. The dryer is 

controlled by multiclone bank precleaners and a venturi-type scrubber with 

a cyclonic mist eliminator. The stack had straightening vanes permanently 

installed. During the test, dryer feed was 300 tons/hour. Scrubber-mist 

eliminator pressure drop was 28 inches w.g. The coal processed was a 

mixture of Pochaontas No. 3 and No. 5 seams of 100+ Hardgrove 

grindability. Previous sieve analysis showed an average -325 mesh 
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feed content of 8 percent. Inlet grain loadings averaged 9.8 gr/DSCF. 

Plume aftertail showed 5-10 percent opacity. The test method was 

EPA Method 5. 

c2. Same facility as c1, but the scrubber-mist eliminator pressure 

drop was 26.5 inches w.g. dur1ng this test. No visible emissions 

were noted during these tests. 

o1. Fluid-bed thermal dryer. The drye~ design capacity is 385 tons per hour 

feed and 35-45 tons per hour evaporation. Filter cake (-28 mesh) at either 

50 or 100 percent of. plant output can be fed~ to the dryer ~ith all 1/4 x 28M 

product. The plant nonnally operates the dryer at 325 tons/hour feed 

with 50 percent filter cake in the feed. The dryer is controlled by 

two cyclones in parallel followed by a venturi-type scrubber with a 

cyclonic mist eliminator. During tests d.ryer feed was 300 to 360 tons/ 

hour with l 00 percent of fl 1-Cer cake being dried. Scrubber ~p was 35 inches 

w.g. The coal processed was Pocahontas No. 3 seam of 100+ grindability. 

Sieve analysis showed that 4.22 percent of the feed was less than 325 

mesh. Inlet grain loadings averaged 1.58 grain/DSCF. Tests were con­

ducted using EPA Method 5 except that sampling was conducted in a 

tangential gas flow. Plume opacity was less than 10 percent. 

o2. Same facility, plant operation, and test method as for o1• Plume opacity 

was less than 10 percent. 



o3. Same facility and plant operation as for o1 and o2. Egg-crate type 

vanes were inserted into the stack to straighten the gas flow for 

comparison to the o2 tests. EPA Method 5 was· used. Plume opacity 

was less than 10 percent. 

o4. ·same facility as o1, o2, and o3. Only visible emission data (using 

EPA Method 9) was obtained. 

E1. Fluid-bed thennal dryer. The dryer design capacity is 274 tons per hour 

coal feed and 36 tons per hour evaporation. All filter cake passes through 

the dryer. Plant operation averaged 125 tons/hour feed to the dryer 

prior to the test. The dryer is controlled by a multiclone bank 

followed by a venturi-type scrubber with a cyclonic mist eliminator. 

During tests the dryer feed was 200 tons per hour and scrubber ~p was 21 

inches total. The coal processed was Taggart seam of 55 Hardgrove grind­

ability and was dried to 2.5 percent surface moisture. Coal fed to 

the dryer was 5.0 percent less than 325 mesh. Plume aftertail was 

5 to 10 percent opacity. Tests were conducted using EPA Method 5 

except that sampling was conducted in a tangential gas flow. 

E2. Same facility, plant operation and test method as for E1 except that Osaka 

seam coal, 55 Hardgrove grindability, was dried to 1.3 percent surface 

moisture. The coal fed to the dryer was still 5.0 percent less than 

325 mesh. Plume aftertail ranged from 10 to 15 percent opacity. 

F. Fluid-bed thennal dryer. The dryer design capacity is 400 tons per hour coal 

feed ~nd 40 tons per hour evaporation. Thirty-five percent of the filter 
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cake is fed to the dryer. The plant operation averages 360 tons per hour 

dryer feed. The dryer is controlled by a multiclone bank followed by 

( \ a venturi-type scrubber with a cyclonic mist eliminator AP of 26 inches w.g.,. 

The coal processed is No. 3 Pocahontas, 100+ Hardgrove grindability. No 

sieve analysis of feed is available. Process data during the test is limited. 

Tests were conducted privately using American Air Filter Method No. 139.11 

Sampling was conducted with a fiberglass filter followed with a back-up 

filter. The probe tip was tilted to sample from the direction of maximum 

velocity. A measuring orifice was used instead of a dry test meter. 

G. Fluid-bed thennal dryer. The dryer design capacity is 365 tons per hour coal 

feed and 37 tons per hour evaporation. Thirty-five percent of the filter cake 

is fed to the dryer. The plant operation is normally at rated capacity. The 

dryer is controlled by a multiclone bank followed by a venturi-type 

scrubber with a tray scrubber as a mist eliminator. Total AP is estimated at 

25 inches w.g. The coal processed is No. 3 Pocahontas, Hardgrove 

grindability index 100. No sieve analysis of feed is available. Process 

data during the test is limited. The test method is the same as for s2. 

H. Fluid-bed thermal dryer. The dryer design capacity is 197 tons coal per hour 

feed and 22 tons per hour evaporation. The dryer operates at 210 tons coal per 

hour. All the filter cake goes through the dryer. The dryer is controlled by 

twin cyclones in parallel, followed by a venturi-type scrubber. Total 

Jj American Air Filter Company, Incorporated, "Operating Instructions-­
F-ive Inch Dust Sampler and Thirteen Inch Dust Sampler, 11 Report 139, May 16, 1956. 



~Pis 21.75 inches w. g. The coal processed is Beckley seam, Hardgrove 

grindabil·ity of 102. Sieve analysis of the dryer feed shows 0.59 percent 

is less than 325 mesh. Process data during the test is limited. Company 

personnel conducted the test using EPA Method 5 except that sampling was 

conducted in a tangential gas flow. 

I. Flu.id-bed thermal dryer. The dryer design capacity is 184 tons per hour 

feed and 14 tons per hour evaporation. The dryer operates at 100 tons per 

hour. All the filter cake i:. fed to the dryer. Emission controls consist 

of cyclone banks followed by a venturi-type scrubber. Coal processed is 

Pocahontas, 100+ Hardgrove grindability. Sieve analysis of the dryer feed 

shows 3.75 percent less than 100 mesh. Limited process data is available 

during the emission tests. The test method is the same as for F. 

X. This facility is identical to that of facility o1. Only visible emission 

data (using EPA Method 9) was obtained. 
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-Table 1 
FACILITY .~ -

Sunmary of Results 

Run Number l 
·-···-·-····---- -·-·------------··~---·--·---

Date 

Test Time-minutes 

Production rate - TPH 

Stack Effluent 

Flow rate - ACFM 

Flow rate - DSCFM 

Flow rate - ·oscF/ton 

Temperature - °F 

Water vapor - Vol.% 

C02 - Vol.% dry 

02 -.Vol.% drJ 

CO - Vol. % dry 

Visible Emissions % opacity 

Particulate Emissions 

Probe and filter catch 

gr/DSCF 

gr/ACF 

lb/hr 

lb/ton of product 

Total catch 

gr/DSCF 
gr/ACF 
lb/hr 
lb/ton of product 

Reference 1. 

10 

1/20/72 

120 

70,3 

33,7QO 

.33,COO 

23,713 

S6 

1.42 

.0109 

• '.Jl 09 

3.14 

0,045 

.0142 
,0142 
4/l') 

'.1,052 

1 /21 /72 

12'.J 

70.3 

33,'.JOO 

35 ,S'.J'J 

3'.J ,343. 

3'1 

'J.~7 

,0052 

,OQ5G 

1. SC 

0.:-122 

.0129 
• ')139 . 

3.92 

0.056 

7'1,3 

33 ,3S'.J 

34~S50 

29 ,S81 

46 

l,00 

• Q'lCl 

,TJG3 

2.3C 

Q,034 

• 'Jl 3C 

.0141 
4.0'.1 

'J,057 



Table 2 
~I • 

FACILITY D1 -

Sunmary of Results 

.Run Number 1 2 3 ~ye rage 
•--•·~·~-•-••~"-·-·-~~~·- -~. ·-·--•-•·r------•-' --:--

Date 2/23/72 2/24/72 2/24/72 

Test Time-minutes 120 120 120 120 

Production rate -·TPH 38 38 38 33 

Stack Effluent 

Flow rate - ACFM 27,318 25,468 26,6:J7 26,464 

Flow rate - DSCFM 25 ,'.Jl8 23,'.J02 24,902 24,907 

Flow rate - DSCF/ton 40,923 40,213 41 ,786 40,Cl74 

Temperature - °F 63 65 65 64 

Water vapor - Vol.% 0,886 .0.983 l .072 0.982 

C02 - Vol.% dry 

Oz - Vol.% dry 

CO - Vol. % dry 

Visible Fmissions % opacity 0 0 0 . 0 

Particulate Emissions 

Probe and filter catch 

gr/DSCF 0.011 0.002 0.003 0,005 

gr/ACF 0.010 0,002 0.003 0.0'J5 

lb/hr 2.41 0.36 0.57 l.11 

lb/ton of product 0.063 0.010 0.015 0.029 

Total catch 

gr/DSCF 0,015 ·0.012 0.007 0.011 

. gr/Atf Oc.Ql4 0.012 0,007 O.a.11 

lb/hr 3.35 2.54 l.56 2.4n 

lb/ton of product 0.088 0.067 0 ,041 0,065 

Ref ere nee 2 • 



Run Humber 

Table 3 

FACILITY s2 

Summary of Results 

1 2 3 4 • •-•··------·-'••·......--··-- -·-----···-------~ ..... ~·~--- ---.--r•-~- • ••·---·~'-'•---~-~- ---·-----··-

Date 

Test Time-minutes 

Production rate -·TPH 

Stuck Effl ucnt 

Flow rate - ACFM 

Flow rate - DSCFM 

Flow rate - OSCF/ton 

Temperature - °F 

Water vapor - Vol.% 

COz -: Vo 1 • % dry 

,02 - Vol.% dry 

CO - Vol. % dry 

VisiDle .Emissions % opacity 

P.'rticulate Erni_5__sions 

PnJb~ and filter catch -----... ---------
gr/OSCF 

gr/ACF 

l b/l1r 

lb/ton of product 

T-1 L.ll r:~i tr.h 
·-· ---····~-,---------

r ,,1 11\J....,Y-

Jr/• •'-'T 

EJ/hr 

·1 tJ/ ten o I' ;1 roduc: t · 

12 

5/12/70 

60 

.__ 

0.006 

5/l 2/70 

60 

0.008 

5/13/70 

60 

.. 

0.008 

5/13/70 

60 

0.006 



Table 3 (continued) 

FACILITY B2 
Summary of Results 

Run ifomber -----~~--·--~·'"·-·---=-6 _____ .. ~7 ______ J3 ______ _ 

Or:ite 

Test Time-minutes 

Production rate -·TPH 

Stack Eff1 ucnt 

Fl ow rate - ACFM 

Flow rate - DSCFM 

Flow rate - DSCF/ton 

Temperature - °F 

Water vapor - Vol.% 

COz -. Vo1.% dry 

Oz - Vol.% dry 

CO - Vol. % dry 

Vi~iblR ~missions % opacity 

r1 'i·t:iculate Enrissions 

Probe: <ind fi 1 ter c0tch 
------~· 

gr/DSCF 

gr/J\CF 

1 b/hr 

lb/ton of product 

n1·/USCl7 · _, 

n···/ 'rf :..; I J \ .1. 

1 b/hr 

1 l_i/ tOi'l 0 F pr0t!IJC1; 

5/13/70 5/14/70 5/14/70 5/14/70 

60 60 60 60 

0.005 0.004 0.011 0.009 

, ') 



Table 3 (continued) 

FACILITY s2 

Summary of Results 

Run ifornbe r 
·-·- '----~---~ •.•.... .----·---·----·-··-·-·-· -·--·-- -----~ ·-·--·----------·----19 __ ·------------· ________ .. ___________ Ayera(Je. 

Date 

Test Time-minutes 

Production rate -·TPH 

Stac!< E ffl ucnt 

Flow rate - ACFM 

Flow rate - DSCFM 

Flow rate - DSCF/ton 

Temperature - °F 

Water vapor - Vol.% 

C02 - Vol • % dry 

Oz - Vo 1. % dry 

CO - Vol. % dry 

'!isible _Emissions~& opacity 

£~=:..r..li.~::.!:.' 1 a tc~ Emi <;s i~ 

!:'...:C'.2 bt~ -~~-f i l _ _!~~L.S~ t ch 

gr/DSCF 

gr/ACF 

1 b/hr 

l~/ton of product 

'.Jl'/DSCf 

1b/hr 
"lb/ ten l) r p n~l~:.J 1~: t 

Ref ere nee 3. 

14 

5/15/70 

60 

. ·--

0.005 

5/15/70 

60 

0.007 

60 

0.007 

!. 

.. 



Table 4 
fACI:.JTY c1 -

Sunmary of Results 

---.---.~~- ~~r 1 2 3 . Avera~ 
, .. ______ ,_,-~ -----------...... ~--,·--~--··~~~-·----~--·-:""""-- ·----.... ---·-·-·~~~-----~-~------·· -··-····---·-~·· .. ......-!-·-·· - '~------ '-~·-" 

Date . 2/29/72 3/l /72 3/2/72 

Test Time-minutes 120 120 120 121') 

Production rate - TPH 3fJO 300 300 3')1) 

Stack Effluent 

Flow rate - ACFM 145. ()72 145,287 151 ,456 147 ,272 

Flow rate - DSCFM F .J ,330 107,531) 111 ,560 108,473 

Flow rate - DSCF/ton 21 ,266 21,506 22,312 21,G95 
dryer capacity 

Temperature - °F 125 125 125 125 

Water vapor - Vol.% 14. 37 12.98 12.74 13. 3G 

COz - Vol.% dry 1.0 0.7 0 .1 :1. 6 

Oz - Vol.% dry 19.2 19. 7 20.6 19.C 

CO - Vol. % dry 

Visible Emissions % opacity 10 10 ~o lCl 

Particulate Emissions 

Probe and filter catch 

gr/DSCF 0.017 0,013 0.013 0.014 

gr/ACF 0.012 0.010 0.010 O.Oll 

lb/hr 15. 16 12.39 13.83 13.41 

lb/ton of product 0,051 0.. 041 0.046 o.o 

Total catch 

gr/DSCf 0.021 0.016 O.OlS ci.011-

. gr/ACf 0.015 0.012 0.011 0.013 

lb/hr 18. 77 14.55 14. 81 16.04 

lb/ton of product O.OG3 '),049 0.049 1.053 

Reference 4. 
15 



1ao1e 5 
FACILITY Cz ·­

Sunmary of Re3ults 

Run Number l 2 
-- , ...... -- --------~-- ,_ c, _-• ..--.. ·~-- .... ---------·-----·-··---~-------~-~~~.~ra_g~ ..... 

Date 

Test Time-minutes 

Production rate - TPH 

Stack Effluent 

Flow rate - ACFM 

Flow rate - DSCFM 

Flow rate - DSCF/ton 
capacity 

Temperature - °F 

Water vapor - Vol.% 

C02 - Vol.% dry 

02 -.Vol.% dry 

CO - Vol. % dry 

Visible Emissions % opacity 

Particulate Emissions 

Probe and filter catch 

gr/DSCF 

gr/ACF 

lb/hr 

lb/ton of product 

Total catch 

gr/DSCF 
_ gr/ACF 

lb/hr 
lb/ton of product 

Reference 5. 

10/24/72 

120 

300 

157,812 

114 ,5139 

22,)18 

126 

14. 14 

<10 

'.) .OlG · 

0.011 

15.25 

o. '.)51 

0,017 

0.012 

16.43 

0.055 

llJ/25/72 

120 

300 

154, 183 

113 ,353 

22 '771 

123 

12. 41 

<10 

0.021 

0.015 

20.17 

0,067 

0.022 

0.016 
21 .20 

0.071 

10/26/72 

120 

280 

149 ,431 

109,405 

21 ,cm. 

f 26 

la. 5n 

0.021 

0.016 

20.10 

0.072 

0.025' 

o.01e · 

23 .17 

0,083 

120 

293 

153,325 

112 ,616 

21,523 

125 

13. 71 

<10 

0.019 

0.014 

18.51 

0,063 

0,021 
0.015 

20.28 

0.069 



Run Number 

Date 

Test Time-minutes 

Production rate -·TPH 

Stack Effluent 
* Flow rate - ACFM 

* Flow rate - DSCFM . 
Flow rate - DSCF/ton* 
dryer capacity 

Temperature - °F 

Water vapor - Vol.% 

C02 - Vol.% dry 

02 - Vol.% dry 

CO - Vol • % dry 

Visible Fmissions % opacity 

Particulate Emissions 

Probe and filter catch 

gr/DSCF 

gr/ACF 

* lb/hr 

lb/ton of product 

Total catch 

gr/DSCF 
. gr/Atf 

lb/hr. * 
lb/ton of product 

* 

;fable 6 
'·· 

FACILI,.Y nl ·-

Su~ary at Results 

1/25/72 

120 

360 

215,722. 

162,000. 

27 ,()00 .. 

.53 ' 

13.3 

1.1 

17. 4 

<10 

0.0236 

0 .. 0177 

32 .8 

0.091 

0,0305 

0.022'.J 
42.3 

0 .11 s 

l /26/72 

120 

360 

210,151 

157,()00 

26,167 

69 

13. 4 

1.6 

17.7 

<10 

0. 0118 

0.0088 

15.9 

0.044 

0. 0157 

O.Clll7 
21. l 

0.059 

1 /27 /72 

120 

3CO 

208,062 

157,000 

26,167 

65 

12.7 

1.5 

. 17. 7 

,<l 0 

0.015'.J 

0.0120 

21.4 

0,060 

0.0203 
0.0157 

28.0 

0.078 

__ ,Average . 

120 

360 

211,312 

158,667 

26,445 

62 

13. l 

1.4 

17 .6 

<10 

0. 0171 

0.0128 

23.4 

0.065 

0.0223 
0.0168 

3'1 .5 

o.oe5 

* lli11h results due to inaccuracy of pitot readinas in swirlina gas flow. 
Actual values are approximately 0.7 times the values shown in the table. 



FACILITY " -[12 

Sumnary of Results 

--·Run Number .. _ --·-------·--·--·-.. ··-------__ l __________ ......... --~---.. -------------- ~--·--------·-'.- ... ---·-- A_verage 

Date 

Test Time-minutes 

Production rate - TPH 

Stack Effluent 

* Flow rate - ACFM 

* Flow rate - DSCFM 

flow rate - DSCF/ton* 
drver capacity 

Temperature - °F 

Water vapor - Vol.% 

C02 - Vol.% dry 

02 - Vol.% dry 

CO - Vol. % dry 

Visible Emissions % opacity 

Particulate Emissions 

Probe and fi 1 ter catch 

gr/DSCF 

gr/ACF 

lb/hr* 

lb/ton of product 

Total catch 

gr/DSCF 
gr/ACF 

* lb/hr 

* 

* lb/ton of product 

. 'J/12/72 

120 -

344 

215,133 

165,033 

28,786 

119 

13. 41 

<10 

'.) .0196 

o. oiso 
27.7G 

(') .081 

0.0377 

0.0239 

53. 32 

') .155 

9/13/72 

120 

31G 

216,563 

164/113 

31,767 

125 

13. l G 

<10 

0 .0211 

'.l Jll GO 

2'1.G6 

o.. 097 

0.0253 

'1. 01 '.J2 

35.56 

0 .. 116 

'J/20/72 

12') 

31')6 

225,451 

lG'.J,055 

33,148 

125 
14.59 

l 2'l 
1 

319 

219,051 

16G,n34 

31 ,227. 

123 

13. 72 

< l ') 

').0308 0.0233 

0Jl232 -- -- - _Q ... ~197 ------

44.53 34.00 

~.145 0.107~ 

0.0369 

0. 0277 

53.46 

0. 175 

0.0333 

0.0253 

47.48 

0.141 

* lli0h results due to inaccuracy of ritot readings in S\·lirlinCJ gas flo1-1. ,\ctual 
vaiues are approximately 0.7 times the values shown in the table. 

n_...._,i:_. _____ - - .., 





Table 9 
FACILITY o4 

SUMMARY OF VISIBLE EMISSIONS 

~ 

Date: 2/5/74 
Type of Plant: Coal Preparation 
Type of Discharge: Vertical Stack 
Loca~;ion of Discharge:Clean Coal Transfer Point 
Height of Point of Discharge: 60 ft. 
Description of Background: Brown Hillside 

Description of Sky: Scattered Clouds (40% cover) 

Wind Direction: Calm 
Color of Plume: Lt. grey when visible 
Interference of Steam Plume: Occasional 
Duration of Observation: 2 hours 

Summary of Data: 
Opacity, 
Percent 

Total Time Equal to or Greater 
Than Given Opacity 

'5 
l IJ 
15 
20 
25 
3') 
35 
40 
45 
50 

8 
4 

Opacity Variation with Time: 

40 

30 

20 

0 
15 

i 
,.: 
I-

10 
u 
"" a.. 
0 

TIME, hours 

Reference 8. 

20 

Distance from Observer to Discharge Point: 150 ft. 
Height of Observation Point: Ground Level 
Direction of Observer. from Discharge Point: North 

Wind Velocity: Calm 
Detached Pl 11me: No 

mi/hr 

Opacity, 
Percent 

55 
60 
65 
70 
75 
80 
85 
90 
95 

100 

Total Time Equal to or Greater 
Than Given Opacity 



= .. 
"' .. ... 
r:-u 
"" c.. 
0 

Table 10 
FACILITY D4 

SUMMARY OF VISIBLE EMISSIONS 

Date: 2/5/74 
Type of Plant: Coal Preparation 
Type of Discharge: Vertical Stack 
Location of Discharge: [oad-out (Rotoclone) 
Height of Point of Discharge: 80 ft. 
Description of Background: Brown Hillside 

Distance from Observer to Discharge Point: 300 ft. 
Height of Observation Point: Ground Level 
Direction of Observer from Discharge Point: North 

Description of Sky: Partly Cloudy (50% cover) 

Wind Direction: Calm 
Color of Plume: Lt. grey when visible 
Interference of Steam Plume: Occasional 
Duration of Observation: 2 hours 

Summary of Data: 

Wind Velocity: Calm 
Detac~~d Plume: No 

mi/hr 

Opacity, 
Percent 

Total Time Equal to or Greater 
Than Given Opacity 

Opacity, 
Percent 

Total Time Equal to or Greater 
Thall' Given Opacity 

3 
10 
15 
20 
25 
30 
35 
40 
45 
50 

0 

Opacity Variation with Time: 

40 

30 

20 

10 

0 

TIME, h011rs 

55 
60 
65 
70 
75 
80 
85 
90 
95 

100 

Reference 8. 
21 
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Tahle 11 
FACILITY 04 

SU~RY OF VISIBLE EMISSIONS 

Date: 2/7/74 

Type of Plant: Coal Preparation 
Ty~e Jf Discharge: Horizontal Stack 
Location of Discharge: Breaker-Baghouse Exhaust 
Height of Point of Discharge: 35 ft. 

Distance from Observer to Discharge Point: 100 ft 
Height of Observation Point: Ground Level 
Direction of Observer from Discharge Point: East 

Description of Background: Side of plant; gray metal background. 

Description of Sky: Cloudy 

Wind Direction: Northwest 
Color of Plume: None 
Interference of Steam Plume: None 
Duration of Observation: 2 hours 

Summary of Data: 
Opacity, 
Percent 

Total Time Equal to or Greater 
Than Given Opacity 

5 
10 
15 
20 
25 
30 
35 
41) 

45 
50 

0 

Opacity Variation with Time: 

40 

30 

20 

10 

0 

Wind Velocity: "'15 

Detached Plume: No 
mi/hr 

Opacity, 
Percent 

55 
60 
65 
70 
75 
80 
85 
90 
95 

100 

Total Time-Equal to or Greater 
Than Given Opacity 

TIME, hours 

Reference 8. 

22 



Date: 2/5/74 

Table 12 
FACILITY D4 

su~MARY OF VISIBLE EMISSIONS 

Type of Plant: Coal Preparation 
Type of Discharge: Vertical Stack Distance from Observer to Discharge Point: 300 ft. 
Location of Discharge :Therma 1 Dryer-Scrubber Uutlet Height of Observation Point: Ground Level 
Height of Point of Discharge: ~120 ft. Direction of Observer from Discharge Point: Northeast 
Description of Background: Sky 

Description of Sky: Clear, 

Wind Direction: Calm Wind Velocity: Calm 
Color of Plume: Lt. Grey when visible Detached Plume: No 
Interference of Steam Plume: Total at stack; partial up to 500 ft. elevation 
Duration of Observation: 4 hours 

Summary of Data: 

mi/hr 

Opacity, 
Percent 

Total Time Equal to or Greater 
Than Given Opacity 

Opacity, 
Percent 

Total Time Equal to or Greater 
Than Given Opacity 
Min. Sec. 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

12 
12 

Opacity Variation with Time: 

40 

30 

20 

10 

Reference 8 . 

0 
0 

TIME, hours 

55 
60 
65 
70 
75 
80 
85 
90 
95 

100 

23 



Table 13 

FACILITY C1 

Sumnary of Results 

_Run Number -~---1 _______ _£ __________________________ A_ver_age 

Date 

Test Time-minutes 

Production rate -·TPH 

Stack Effluent 

* Flow rate - ACFM 

* Flow rate - DSCFM 

Flow rate - DSCF/ton* 
capacity 

Temperature - °F 

Water vapor - Vol.% 

C02 - Vol.% dry 

02 - Vol.% dry 

CO - Vol. % dry 

Visible .Emissions % opacity 

Particulate Emissions 

Probe and filter catch 

gr/DSCF 

gr/ACF 

lb/hr* 

lb/ton of product* 

Total catch 

gr/DSCF 
_ gr/AC.F 

lb/hr * 
lb/ton of product * 

3/23/72 

120 

200 

133, 193 

135,4:JO 

l10, ~.3s . 

· 120 

11.93 

0.3 

19.G 

<10 

1. 027 " 

0.-020 

31 .57 

J.158 

0.035 
0.026 

41.09 
0,205 

3/23/72 

120 

21C 

173,'124 

l3G,":7'l '1 

t,rJ,821 

120 

'1.37 

(). 4 

l~.3 

n.n2s 

0.021 

32 .83 

'l. l 64 

0.(l37 

0.028 
42.8') 

0.214 
·• 

* Hiah results due to inaccuracy of pitot readinos in swirling gas flm·1. 
values are approximately 0.7 times the values shown in the table. 

Reference 9. 

24 

120 

181 ,"lG 1 

13::i,7G1 

40 ,720 

I 

mi 
Fl.G 

n.zb - I 
l'?.P. 

< 1 '.) 

'J.027S 

rJ. '.)205 

3~.23 

O. 1 Gl 

'.J,03G 

O.fl27•-

t,l. 95 

/\ctua 1 



Run Number 

Date 

Test Time-minutes 

Production rate -·TPH 

Stack Effluent 

Flow rate - ACFM * 

Flow rate - DSCFM* 

Fl ow rate - DSCF /ton * 
capacity 

Temperature - °F 

Water vapor - Vol.% 

C02 - Vol.% dry 

Oz - Vol.% dry 

CO - Vol. % dry 

Visible .Emissions % opacity 

Particulate Emissions 

Probe and filter catch 

gr/DSCF 

gr/ACF 

lb/hr* 

lb/ton of product * 

Total catch 

gr/DSCF 
gr/ACf - . 

lb/hr* 
lb/ton of product * 

Table 14 

FACILITY r:: 2-

Sumnary of Results 

1 ( a) 2 3 Ave rage ( h) 
. -- ~~ .. -. .,--~~~·--·---··-~-~·-·--·~---~-------· ,,~.,--- ·-·--- ·~~--~~---· . -

3/20/72 3/22/72 

120 120 

200- 2'1'.") 

l.J4,ll93 I 177,r-11 

137,31'.1 i 2::1,:c;2·1 

·l l , 113_ "'"' ,...,...,,... ..J0 ,J~)U 

-2.Jo - 2 '.lCl 

12.Cl 13.Gl 

J. 2 0.3 

lG.2 - 11.G 

lS+ 11 

J.G4G r). '.)J7 

r"I '"'"""....., 
1 •• u~ / 

33.S4 41.31 

:J.2G7 

'l,'.)5~ 1.85() 

'.l. C144 
,, "..,,. . ) •. )1. ~ 

C{~.')( 54.74 

n. ~~~~ 0 .27.'.; 

':> /" ') /7" ...) """"- -.:... 

121 

.., "'" L.H• . 

171 ,~J7 

, ..,.., 
, l 1G I >.I 

:;2,l.31 

7'Yl 

12.SC 

1.2 

l~A 

FJ 

47.lG 

1. 'l'.iG 

r, • '.'Ml 

Cl .22 

0.1'."JC 

120 

2'11) 

17,1,574 

127 ,:::1') 

3G,343 

2n'1 I 

1?. '11 
i 

'"l. 25 
I 

1~.s 

t..., .,.., 
9'.J • I ·_ 

n.053 
'.). [}.1') 

57. '.:'2-

'.). 2':1" 

* !!i·;h P~'Sults dtu~ to in(ICC1Jracy of pitot re.'lr!in("!s in ~.11irliw) 4JCIS flol! .. ~_ctual 

values are aporoximately 0.7 times the values shown in the table. 
(~) "ruc~ss unstahln Reference 9 



Table 15 

FACILITY F 

Summary of Results 

r:wLi·lumber i\ve r,:<1e* 
•·•~-·•·.~--~-~~-~•-• ••~•~ --·-- ••-•-·-~••~• ·-•••-~---~ '·--·~-~----··~~- ''·----~~--• •·~'- •r·~ •--•·,~-~·-· •• " .J,. • '~ •--m~.--

·i::st Tirr:e-minutcs 

Production rate -·TPH 

S ca.ck Effl ucnt 

~low rata - ACFM 

Flow rate - DSCFM 

Flow rate - DSCF/ton 

T~mperature - °F 

\hter vapor - Vol.% 

COz - Vol.~~ dry 

'' ..... 1 r:_I .-! V'l\i 
i U I a:) '._t I.) 

CO - Vol. ~(, dry 

'/;~:i')le .tnrh:;"ions % opacity 

·~· . : i r- u l c\ :: '~ !~: ; i ·~ ') i 0 n s 
·-~---~· -~--..-... - ......... ·-~ ~-·~--·~---

141,000 

ll8°F 

'.Jr/C<:>CF 0.01 

/

I .. , .• 
i!'(' !i1.1i" 

i '.1/l11· 

* Individual runs not reported. 

Ref ere nee l O. 

26 

0.029 



Table 16 

FACILITY G 

Summary of Results 

~~-·--G~~~~1~~~----· ~~~~~~~~-~1~~~~~~2~~~~~~3~~~~~.~~·~~e 
Date 

Test Tim~-minutes 

, Production rate -·TPH 

,. 

Stack Effl ucnt 

Fl O\'/ rate - ACFM 

Flow rate - OSCFM 

Flow rate - DSCF/ton 

Temperature - °F 

Water vapor - Vol.% 

C02 - Vol.% dry 

Oz - Vol.% dry 

CO - Vol. % dry 

1/i~;ible .Ernissions ?'° opacity 

P~rticulate Emissions 

Probe and filter catch 
-·~~~-------------

gr/OSCF 

ar/J\CF 

1 h/hr 

1 b/ i.:cn 0 F µreduct 

~]l'/C1.SCF · 

9r//\CF 

lb/hr 

1 L) I t c n o f p r cc! u c t 

Reference 10. · 

2/11/71 2/11/71 2/11/71 

66 63 63 64 

0.011 0.014 0.008 o. 011 



Table 17 

· FACILITY H 

Summary of Results 

Da t2 9/14/71 9/15/71 

Test Time-minutes 

?rcJuction rat~ -·TPH 

Stc.c!( Effluent 

Flow rate - ACFM 

Flow rate - OSCFM 

Flow rate - DSCF/ton 

r~111peraturr. °F 

\!:iter ve.pOi' - Vol.% 

COz - Vo 1 • :~ dry 

Ci! - \' o 1 • ~~ d ry 

c O -· I/ o 1 • :1, · dry 

:',, ;~.'.:: :.:'· 1 'i l '.:~r c;;.td1 
• ·- --~·-··--~-··-·-- _,_r"" •••·~~·---•.._ ...... _~ ~ 

or/ DSC r: 

']r/i\CF 

>I c.\ .~,~'.1 
-~- - ·-----~~~----·-

~j : ... //i.:~_;: 

; :);;; ·r· 

Reference 10. 
28 

70'170 68,604 

0.031 .0275 

0.087 0.079 

69,380 
. . 

0.029 

0.083 

, 
• 



Table 18 

FACE.ITV I 

Summary of Results 

Run Number 1 2 3 Average "'-""" ............ - -·•·-~·-------------------=---·~~~~-~,"'"I• ... ;,._, .... ·~. -·..:.n 

Date 

Test Time-minutes 

Production rate -·TPH 

Stack Effl ucnt 

Flow ra~e - ACFM 

Flow rate - DSCFM 

Flow rate - OSCF/ton 

Temperature - °F 

Water vapor - Vol.% 

COz '"-: Vol.% dry 

Oz - Vo1.7~ dry 

CO ·· Vol. % dry 

'f'isible .Emissions % opacity 

P.1r·i:iculate Emissions 

rroh~ and filter catch 

gr/DSCF 

gr/J\CF 

·1b/hr 

1 b/tcn of prodLJct 

gi·/DSCF · 
i' '1'/ :' ..... l .r: .J 11 . .1

1
) 

lb/hr 

Reference 10. · 

7/26/72 7/26/72 7/26/72 

48 48 48 48 

... _ 

.. 

114 117 108 113 

0.013 0.019 0.012 0.015 



Table 19 
FACILITY X 

'7 . 

SUMMARY OF VISIBLE EMISSIONS 

Date: 2/6/74 
Type of Plant: Coal Preparation 
Type of Discharge: Vertical Stack Distance from Observer to Dischar9e Point: 250 ft. 
Location of Discharge: .Clean Coal Transfer Point Height of Observation Point: Ground Level 
Height of Point of Discharge: 60 ft. Direction of Observer from Discharge Point: North 
Description of Background: Brown Hillside 

Description of Sky: Overcast 

Wind Direction: Calm 
Color of Plume: Grey when visible 
Interference of Steam Plume: Intermittent 

Wind Velocity: Calm 
Detached Plume: No 

mi/hr 

Duration of Observation: l hour, 14 minutes. Halted due to rain. Start~ups and shutddwns not 
included; upsets are included. 

Summary of Data: 
Opacity, 
Percent 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

Total Time Equal to or Greater 
Than Given Opacity 

18 
17 
15 
13 
7 
2 
0 
0 

0 
30 

0 
14 
0 

45 
30 
0 

Opacity Variations with Time: 

40 

30 

20 
"!!! 
fl 
~ 

10 :.: ,_ 
2i 

"" "-
0 

2 

TIME, hours 

Opacity, 
Percent 

55 
60 
65 
70 
75 
80 
85 
90 
95 

JOO 

Total Time Equal to or Greater 
Than Given Opacity 

Reference 8. 

30 

'ii"· 



Table 20 
FACILITY X 

SUMMARY OF VISIBLE EMISSIONS 

Date: 2/6/74 

Type of Plant: Coal Preparation 
Type of Discharge: Vertical Stack 
Lo.cation of Discharge: Load-out (Rotoclone) 
Height of Point of Discharge: 80 ft. 
Description of Background: Sky 

Description of Sky: Overcast 

Wind Direction:. Calm 
Color of Plume: Grey when visible. 
Interference of Steam Plume: Intermittent 

Distance from Observer to Discharge Point: 4DO ft. 
Height of Observation Point: Ground Level 
Direction of Observer from Discharge Point: North 

Wind Velocity: Calm 
Detached Plume: No 

mi/hr 

Duration of Observation: 1 hour, 13 minutes. Halted due to rain. Start-ups and shutdowns not 
included; upsets are included. 

Summary of Data: 
Opacity, 
Percent 

5 
10 
15 
20 
25 
30 
35 
4J 
45 
50 

Total Time Equal to or Greater 
Than Given Opacity 

19 
18 
15 
11 

8 
4 
0 
0 

30 
45 

0 
30 

0 
0 

15 
0 

Opacity Variations with Time: 

40 

30 

20 

10 

TIME, hours 

Reference 8. 

Opacity, 
Percent 

55 
60 
65 
70 
75 
80 
85 
90 
95 

100 

Total Time Equal to or Greater 
Than Given Opacity 
Min.. Sec. 

31 
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a: 
0 

Date: 2/6/7 i 

Type of Plant: Coal Preparation 

Table 21 
FACILITY X 

SUMMARY OF VISIBLE EMISSIONS 

Type of Discharge: Vertical Stack Distance from Observer to Discharge Point: 300 ft. 
Loc<:tion of Discharge:Thermal Dryer-Scrubber OutletHeight of Observation Point: Ground Level 
Height of Point of Discharge: 120 ft. Direction of Observer from Discharge Point: Northeast 
Description of Background: Sky 

Description of Sky: Overcase; rain began during observation. Readings terminated when rai nfa 11 
became heavy. 

Wind Direction: Calm 
Color of Plume: Lt. grey when visible 

Wind Velocity: Calm 
Detached Plume: No 

mi/hr 

Interference of Steam Plume: Total at stack; partial up to 100-300 ft. above stack. 
Duration of Observation: l hour, 18 minutes. Dryer upset, then rainfall became heavy before dryer 

started up again. Readings for start-up and shutdown not included in this 
summary; upsets ~re included. 

Summary of Data: 
Opacity, 
Percent 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

Total Time Equal to or Greater 
Than Given Opacity 

13 
11 

5 
3 
l 
0 
0 

15 
45 
15 
15 
15 
30 
0 

Opacity Variations with Time: 

40 

30 

20 

10 

TIME, hours 

Opacity, 
Percent 

55 
60 

. 65 
70 
75 
80 
85 
90 
95 

.. 100 

Total Time Equal to or Greater 
· Than Given Opacity 

Reference 8. 

32 
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