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Western Surface Coal Mines 9/7/95 

Emission Equations 

Check of AP-42 Table 11.9-2 (english) vs. originating References = OK 

Emission Factors 

Check of AP-42 Table 1 1.9-4 vs. originating References 

Train Loading from Ref 5 AP-42 = 0.028 Iblton 
Ref 5 (p47) mean for both tests = 0.027 lblton 

Ref 5 (p47) Belle Ayr test = 0.028 Iblton 
Unable to tell if only Belle Ayr test was used or if it 
is a rounding difference. 

Topsoil Removal from Ref 4 AP-42 = 0.44 Iblton 
Ref 4, Table 5-1 = 0.35 lb/ydA3 
No conversion of topsoil from lb/ydA3 to iblton 
found in Ref 4. Back calc = 0.8 tons of topsoiVydA3 

Scraper Unloading (topsoil) AP-42 = 0.04 lblton 
Ref 4. Ref 4, Table 5-1= 0.03 lb/ydA3 

Back calc = 1.33 tonslydA3. This is different from 
above. 

Truck Dump - Bottom dump Ref 4 states other emissions included in factor. 
overburden This is not mentioned in AP-42, however it has 

an E rating. 

Truck Dump - overburden Ref 4, Mine 5 
AP-42 states 0.001KgIton 

it probably is 0.001KgB4g 

Table 11.9-4 To be consistent, I would make all the tons under 
Units either "ton" or "T" 
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A P 4 2  Emission Factors Quality Rating 
Table 11.94 - Uncontrolled using as criteria 

ypdate of F W e  Dust F m l s s l o n r s  in AD-42 S e a i ~ 0 3 2  
. . . . Total Particulate 

July 14, 1987 
Test Data for Emission Factor = A 

I I I I I I 

I I 

Top Soil Removal ....................... .... ...... ................ 
by Scraper 5 Upldown 1 OK ............... ... .................................................................................................................... ............ -4 .................. ........... ... , ......... ... ....... ... Code.8.. 

.. ....... ... 
- -1 1 -4 1 Codes- -- 

I 

........ .... . ............ . . .  . -Scra~>~~n!o~!i?g . .  - . 
Upldown .** - - -1 ....... 4 . .  . .... . - . . . - - - .  - - - - Code 7 

Ref4 - PedCo, 1978 
Ref 5 - TRC. 1981 

"' Ref 4 Methodology - No crosswind samples collected. Also. for several sample periods 
IWO Sets of data were wllected on the same test run (page 14. Ref 4) 

These tests are not marked. but judging from wind data it occurred in all categories. 

A'A Ref 4, Topsoil Removal - No conversion reported for tons of topsoillydA3 

Back calculation gives 0.8 tonslydA3 

^" Ref 4, Mine C Truck Loading - No conversion factor reported for tons of 

overburdenltruck. Back calculation gives 64 tonsltruck. 



0 8 : 2 $ ~ ~ 0 & 4 / 9 5  Western Surface Coal Mine EFCTR3 .WK4 

AP42 Emission Factors Data Included for Factor Development 
Table 11.94 - Uncontrolled 

Assume Mine E. Ref4 used only End-Dump Trucks for coal Cord = Corder0 Mine 
There is no discussion in repon where data for End-Dump Trucks originates BA = Belle Ayr Mine 

W =winter 

Ref 1 - MRIIPedCo. 1981 Sp = spring 

Ref 4 - PedCo. 1978 S = summer 

Ref5 - TRC, 1981 F = fall 
Example: BA-Sp = Belle Ayr, Spring 



AP42  Equations 
Table 11.9-2 - Uncontrolled 

Westem Surface Coal Mine EFCTR.WK4 

Quality Rating 
using as criteria 

UDdate of Fuaitive Dust Emission Factors in AD-42 Section 11.2 
July 14. 1987 

Test Data for Emission Factor Equation= A 
I I I 

'Assumed 2.5um test data same as TSP data since report lacked discussion 
A Reference 1 - MRIIPedco, July 1981 
"" Reference 4 - Pedco, Febuary 1978 
"'" Blasting - Data from Ref 1 and Equation development by MRI. 1987. 



Western Surface Coal Mine EFCTR.WK4 

A P 4 2  Equations Data Included for Equation Development 
Table 11.9-2 - Uncontrolled Total # / of Tests I Sample I Total # # o f  Testslmine 

Mine 1W = winter sampling penod at Mine 1 
Reference 1 - MRIIPedco. July 1981 

"* Reference 4 - Pedco, Febuary 1978 
Otlir = Outlier 
Abbreviation: M3.Tl3 =Mine 3. Test 13 
'*#of samples reported in Table 13-1 does not match #of samples 

reported on pages 7-land 8-1. Unsure of # of samples used for equation 
Assumed all 11 upldown wind tests are uncontrolled from note on Table 13-5 
Table 3-8 lists 35 tests performed w126 of those uncontrolled. 
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Western Surface Coal Mines '13.2.4-Equal = AP-42 Sedion 13.2.4 -Aggregate Handling and Storage Piles 
COAL LOADING '"Table 11 9-2 = AP-42 Section 11 9 - Western Surface Coal Mining 

MRUPedCO MFdJPedC.3 
Table86 Table 8.11 MRWedCo MlUlPedCo 

POI All dalareu wlo outlyerr '13.2.4. Equal 'Table 11.9.2 #of  Tablsll-12 '13.2.4 -Equal "Table 11.9-2 Tablsll-12 '13.2.4- Equal 'Table 11.9-2 

Ire& No. l ~ e r l  Moisture ~ e a n  Wind ~arnplesl Observed (avg)/ Observed lavg)/ Predicted 1 Predicted Sarnplesl Observed (avo) Predicted Predicted Observed lava1 Predicted Predicted I Unit / 
tor TSP 1 7 9 

-. 
15 urn (IP) 

0.00200 
0.00300 
0.00500 
0.02200 
0.00300 
0.00500 

0.001 13 lblnon 

0.00069 l b m n  
0.00069 lbrnm 
0.00069 I~MW 
0.00110 lbsnon 
0.00123 lbsnon 
0.00123 lbanon 



COAL LOADING 
Predicted vs. Observed 

- 

Mine 2, 1 
2 
3 
4 
5 
6 
7 
8 

Mine 3, 1 
2 
3 
4 

T e I  NO. 

Mine 1 . 1 
2 

MRllPedCo MRIIPedCO MRilPedCo MRllPedCo 
Predicted (13.2.4 equal) VI. Predicted (13.2.4 equal) M. Predicted (Tablell.9-2) vs. Predicted (Tabla11.9-2) vs. 

MRIIPedCo MRUPedCo 
Predicted (13.2.1 equal) Predicted (Tabie11.9-2) 

VI. Observed 

rsum (IP) 

MRUPedCo MRllPedCo 
Predicted (13.2.4 equal) Predicted (Table11.9-2) 

Observed (wlo outlyarr) 

TSP (anurn) 

Observed (all data) 

TSP ( J O U ~ )  

YI. Observed 

 sum (IP) 

YI. Observed 

2.5~m ( i ~ )  
0.004 0.004 4.118 4.118 
0.002 0.003 2.255 2.842 

0.009 3.684 
0.006 2.456 

us. Obrervad 

2.5um (!PI 

Observed (wlo oullyorr) 

TSP (30urn) 
0.043 5.399 
0.022 2.699 

Observed (all data) 

TSP(JOU~) 





D R A G L I N E  
Predicted vs. Observed 

Sfnd oev. 18.609 I 1.3301 19.972 1 1.2551 14.328 1 1.8521 33.790 1 2.952 

Test No. 

Mine 1 . 1 
2 
3 
4 
5 
6 

Mine 3, 1 
2 
3 
4 
5 

Mine 3. 1 
2 
3 
4 
5 
6 
7 
8 

Geometric 
Mean 

Mine 1 
Stnd Oev. 

Mine 2 
Slnd Oev 

Mine 3 

A11 19 Test?. 
Smd ~ e v .  

MRIIPedCo MRllPsdCo 
Predicted (13.2.4 equal) Predictsd (Tablsll.9.2) 

vs. Observed YS. Observed 
(sum (IP) lsum (IP) 

0.056 0.926 
0.039 1.046 
0.319 4.515 
0.045 1.905 
0.007 0.750 
0.004 0.397 
0.114 4.061 
0.041 1.740 
0.241 2.842 
0.017 0.304 
0.005 0.289 
0.030 2.175 
0.077 1.712 
0.026 0.675 
0.101 0500 
5.737 0.449 
9.800 0.990 
5.306 1.350 
6.326 1.906 

MRVPsdCo MRUPedCo MRllPedCo MRllPedCo 
Predicted (13.2.4 equal) rr. Predicled (13.21 squall vs. Predictsd (Tablsll.9-2) us. Predicted (Tablsll.9-2) vs. 

Observsd (all data) Observed (wlo outlysm) Observed (all data) Observed (wla ouuycm) 
TSP (3Oum) TSP (30um) n~ (mum) TSP (xoum) 

0.021 0.550 0.022 0.582 
0.022 1.507 0.025 1.731 
0.214 6.506 0.246 7.482 
0.01 1 1.131 0.009 0.903 
0.002 0.698 0.002 0.668 
0.001 0.525 0001 0.353 
0.013 1.278 0.013 1.269 
0.017 2.049 0.017 2.049 
0.138 2.003 0.124 1.803 
0.023 0.669 0.024 0.715 
0.007 1.061 0.004 0.579 
0.006 1.880 0.004 1.343 
0.013 0.937 0.014 1.059 
0.012 1.245 0.012 1.287 
0.069 0.868 0.068 0.847 
5.621 0.716 5.602 0.714 
5.097 1.107 6.221 1.351 
1.893 1.132 1.888 1.129 
1.585 1.122 1.579 1.118 

1.098 
1.905 

0.031 
4.911 

0.039 
4.614 

0.569 

MfWPedCo MRllPedCo 
Prsdicted (13.2.4 equal) Predicted (Tablsll.9-2) 

YS. Observed vs. Observed 
z.sum (IP) z.sum (IP) 

0.086 0.264 
0.542 4.266 
1.460 5.088 
0.613 7.366 
0.028 0.883 
0.006 0.276 
0.391 4.529 
0.082 1.132 
0.184 0.307 
0.058 0.195 
0.004 0.061 
0.072 2.471 
0.255 2.177 
0.057 0.700 
0.199 0.285 

499.629 7.264 
36.991 0.918 
12.689 0.868 
61 6 1  1 4.989 

0.048 
12.350 

1.164 
2.306 

1.120 
3.495 

1.046 

0.139 
8.204 

0.066 
5.901 

2.718 

0.012 
6.059 

0.022 
3.040 

0.219 

0.112 
11.626 

0.012 
7.183 

0019 
3.467 

0.219 

1.475 
4.491 

0.451 
5.265 

1.537 

1.143 
2.578 

1.301 
1.597 

1.065 

1.157 
1.784 

1.082 
2.953 

1.142 
1.746 

1.083 

1,101 
2.297 

0.046 
13.661 

0.399 
22.367 

1.098 
4.106 



Table - . APPARENT EMISSION RATES FOR BLASTING 

Avvarent emission rate. Iblblast 

Mine 

D 

E 

Overburden blast 

1323 

Sampling 
period 

Dist 

2 

Dist 30m 

Dist 67m 

52.9 
64.2 

Coal blast 

Dist 

1 
2 

Dist 

1 

Improper sampling configuration-samplers on highwall above blast area. 
b Inconsistent data point; removed as an outlier. 

Sampler malfunction. 

A A 

lOOm 

24.2 

At 1 .2m ht 

69.1 
58.5 

200m 

45.3 

At 2.4 m ht 

lOOm 

108.5m 

33.9 

72.1 
50.9 

208.5m 

46.0 

117m 108.5m lOOm 

117m 

24.6 

108.5m 

90.6 
42.5 

217m 

32.2 

125.5m 

30.1 

117m 125.5m 

34.0 
37.6 

200m 

36.6 

44.4 

208.5m 

40.7 

E 

217m 

35.0 



Table 

I 
Sampling 

Dist 

. APPARENT EMISSION RATES FOR TRUCK DUMP 

A~oarent emission rate. Ibttruck 

At 1.2 m h t  

0.30 0.45 

2.2 

Samplers not in plume. 
b Data outlier-more than 3 std. dev. away from mean. 

Insufficient sample set. 
d Atypical operation (only two trucks in 80 minutes); not used to estimate emission factor. 



Severe interference from other sources; notused in estimating emission factor. 

Mine 

A 

B 

C 

D 

Table 

Sampling 
period 

Dist 

1 

Dist 

2 
3 
4 
5 
6 

Dist 

1 
2 
3 
4 

Dist 

5 
6 

Dist 

7" 
8" 

Dist 

1" 
2" 
3" 
4" 

Dist 

1 
2 
3 
4 

- . APPARENT EMISSION RATES FOR STORAGE PILE 

Apparent emission rate, lbttruck 

40m 

70m 

161.4 

97.2 

65m 

12.5 

60m 

113.0 

90m 

554.1 

130.7 

50.5m 

0.2 

0 

17.5111 

17.7 

9.3 
0.2 
0.9 
21.3 
0.4 

25m 

64.5 
88.5 
63.6 
41.7 

35m 

9.6 
12.9 

30m 

50.3 
43.0 

60m 

50.6 
250.9 
147.3 
62.7 

25m 

2.8 
0.8 
3.1 
4.3 

205111 

30.1 

7.8 
0 
1.5 
15.8 
1.1 

55m 

115.1 

55.5 

55m 

7.8 

50m 

51.3 

80m 

56.3 

204.3 

42m 

1.5 

2.6 

30m 

20.9 

8.1 
1 .O 
1.7 
13.7 
0.5 

25m 

58.4 

16.2 

35m 

6.0 

30m 

28.4 

60m 

38.3 

45.6 

25m 

0 

2.2 

At 2.4 m ht 

190111 

30.4 

8.2 
0.1 
0.4 
17.4 
1 .O 

40m 

72.5 

47.4 

45m 

10.7 

40m 

35.4 

70m 

41.0 

139.0 

33.5111 

1.3 

4.1 

At 1.2 

190111 

33.1 

5.4 
0.7 
0.9 
14.5 
2.1 

40m 

105.7 
100.7 
58.5 
57.9 

45m 

13.4 
10.4 

40m 

79.9 
41.7 

70m 

52.8 
322.2 
169.9 
25.2 

33.5111 

1.5 
2.1 
3.5 
5.8 

m ht 

205m 

25.4 

10.8 
1.2 
1.4 
20.3 
0 

55m 

133.0 
95.0 
69.3 
75.9 

55m 

14.6 
9.3 

50m 

97.6 
91.5 

80m 

106.3 
444.4 
173.4 
160.0 

42m 

5.0 
1.9 
6.9 
6.4 



T a b l e .  APPARENT EMISSION RATES FOR MISCELLANEOUS OPERATIONS 

Overburden drilling, lb 

E 

- 

2.6 
2.5 
1.0 
1.0 
1.9 
2.1 

10m 

3.7 
2.4 

15m 

0.29 
0.23 

12m 

0.025 
0.006 
0.024 
0.010 

7.0 

1.6 

5.3 

30m 

0.45' 

37.5m 

0.004 

0.016 

1 
2 
3 
4 
5 
6 

3.4 

0.70 

1.9 

20m 

1.8 

20m 

0.16 

20.5m 

0.004 

0.010 

2.8 

0.57 

1.5 

1Om 

2.1 

15m 

0.25 

12m 

0.008 

0.011 

3.4 

1.0 

2.4 

3Om 

3.6 

25m 

0.14 

2% 

0.001 

0.27 

1.5 
4.2 
0.94 
0.82 
1.6 
2.6 

20m 

4.7 
1.7 

2Om 

0.22 
0.17 

20.5 

0.004 
0.016 
0.014 
0.014 

Fly-ash dump. lblhr 
Dist 

2.2 
5.0 
1 .O 
1.8 
1.5 
5.7 

30m 

4.7 
3.9 

25m 

0.27 
0.27 

29m 

0.027 
0.014 
0.045 
0.012 

A 1' 
2 
3 

Overburden dump, lbltruck 
Dist 

E 1 
2 
3b 
4b 

Train loading, lblcar 
Dist 

C 1 
2 
3 
4 
ld 
2d 
3d 
4* r 

5d 



Front-end loader, lbrbucket 

Insufficient sample set. 
b Samplers out of plume. 

Severe interference from other sources. 
a Data voided because of inadequate wind measurements, air turbulence near source and samplers, and excessive 

reentrained material. 



Table 

Mean for Test Standard Deviation 

- . OVERBURDEN REPLACEMENT EMISSION FACTOR DATA 

Overburden Replacement 
Cordero-Summer 

Test type and location 

Overburden Replacement 
Cordero-Winter 

Mean for Test Standard Deviation 

Q, (Iblton) 

0.00028 
0.0045 
0.0050 
0.0028 
0.0042 
0.0014 
0.0072 
0.029 
0.0009 
0.0005 
0.0023 
0.01 17 

Overburden Replacement 
Belle Ayr-Spring 

Mean for Test Standard Deviation 1 0.015 11 



Test type and location 

Overburden Replacement 
Belle Ayr-Summer 

Mean for Test Standard Deviation 

Overburden Replacement Summary 

Mean for Test Standard Deviation 

Q, (Ibtton) 

0.020 
0.0023 
0.0016 
0.010 
0.0178 

0.010 
0.008 

0.012 
0.0095 



Mean for Test Standard Deviation 0.058 I 0.04 

Table - . TOPSOIL REMOVAL EMISSION FACTOR DATA 

1 
Test Type and Location 

Topsoil Removal 
Belle Ayr-Summer 

To~soil  Removal Summarv 

Q" (Iblton) 

0.148 
0.050 
0.015 
0.047 
0.071 
0.084 
0.027' 
0.027 
0.55 



Coal Dumping 
Cordero-Summer 

(Baghouse Operational) 

Table - . COAL DUMPING EMISSION FACTOR DATA 

Test Type and Location 

Coal Dumping 
Cordero-Fall 

(Baghouse Not Working) 

Mean for Test Standard Deviation 

Q" (Iblton) 

0.017 
0.007 
0.024 

0.016 
0.009 



Test Type and Location 

Coal Dumping 
Cordero-Summer 

(Baghouse Operational) 

Mean for Test Standard Deviation 

Coal Dumping 
Belle Ayr-Winter 

(No Control) 

Mean for Test Standard Deviation 

Coal Dump Summary 
(No Control) 

Belle Ayr-Winter 
Cordero-Fall 

Mean for Test Standard Deviation 

Cordero-Summer 
(Control) 

Mean for Test Standard Deviation 

Q (Iblton) 

0.051 
0.129 
0.028 
0.039 

0.043 
0.047 

0.133 
0.133 

0.160 
0.042 
0.012 

0.096 
0.065 

0.066 
0.064 

0.036 
0.035 





Table 4-3. APPARENT EMISSION RATES FOR 
SHOVEL/TRUCX LOADING 

* 

Mine 1 perioA Apparent emission rate, lb/truck 
At 1.2 m ht I At 2.4 m ht 

Dist 15m 30m 45m 6 Om 

A 1 .06 .17 .12 
2 .09 .10 -10 
3 .18 .13 .12 

30m 4 5m 6 Om 

.07 -09 .12 

Dist 
P 

4 
5 
6 

Dist 5Om 58.5m 67m 75.5m I s o m  58.5m 67m 

Dist 

15m Om 4 5m .12 
1.08 .95 1.11 
.89 1.33 1.76 

a Samplers not in plume. 

Insufficient sample set. 

30m 15m 4 5m 
-19 .19 .19 

I I I 
30m 40m 50m 6 Om 

Diat 

30m 4 Om 5 Om 

I I I 
20m 28.5m 37m 45.5m 20m 28.5m 37m 



0 

Table 4-4. APPARENT EMISSION RATES FOR BLASTING 

Apparent emission rate, lb/blast 
Mine period At 1.2 m ht At 2.4 m ht 

Coal blast 

I Dist loom l08.5m 117m 125.5. loom 108.5m 117. 

Overburden blast 1 

E 

I Dist / lOBm llOm 120111 / 
Dist 30m 38.5m 47m 55.5m 30m 38.5m 47m 

I I 

Dist 

1 

I Dist I 67m 73m 80m 86m1 67m 73m 80a 

a Improper sampling configuration--samplers on highwall 
above blast area. 

Inconsistent data point; removed as an outlier. 
C: Sampler malfunction. 

200m 208.5m 217111 

45.3 46.0 32.2 

200m 208.5m 217m 

36.6 40.7 . 35.0 



3le 4-5. APPARENT EMISSION RATES FOR TRUCK DUMP Tal 

Sampling 
Mine period Apparent emission rate, lb/truck 

At 1.2 m ht At 2.4 m ht 

. - 

2 .55 .83 .65 
3 1.33 1.44 .73 
4 .41 .22 -51 

- - 

2.7 2.0 2.1 2.1 
2 2.5 1.8 2.2 2.7 .90 1.7 

I 
Dist 20m 26m 32m 3 8m 2 Om 2 6m 38m 

I I I 

J Dist 8.5m 17m 25.5m 34m 8.5m 17m 25.5m 
i r  

h E 1 .19 -49 .60 .20 .45 -61 

I 2 .27 .86 .81 1.3' 
3 . 1 9  .43 .34 .25 .31 1.7 
4 .70 .88 2.0 2.5' 

I a Samplers not in plums. 

Data outller--more than 3 std. dev. away from mean. 

I C Insufficient sample set. 

Atypical operation lonly two trucks in 80 minutes) ; not 
used to estimate emission factor. 



Table 4-6. APPARENT EMISSION RATES FOR STORAGE PILE 

Apparent emission rate, lb/hr 
At 1.2 m ht ~t 2.4 m ht 

A 

B 

C 

D 

I 
1 a 

estimating emission factor. 

4 6 

I 

1 

Dist 

2 
3 
4 
5 
6 

Dist 

1 
2 
3 
4 

Dlst 

5 
6 

Dist 

7 a a 8 .  

Dist 

17.7 33.1 25.4 

30m 40m 50m 

9.3 5.4 10.8 
.2 .7 1.2 
.9 .9 1.4 

21.3 14.5 20.3 
.4 2.1 0 

25m 40m 55m 70m 

64.5 105.7 133.0 161.4 
88.5 100.7 95.0 
63.6 58.5 69.3 97.2 
41.7 57.9 75.9 

35m 45m 55m 65m 

9.6 13.4 14.6 12.5 
12.9 10.4 9.3 

30m 40m 50m 60m 

50.3 79.9 97.6 113.0 
43.0 41.7 91.5 

60m 70m 80m 90m 

175m 190m 205m 

20.9 30.4 30.1 r, 

30m 40m 501n 

8.1 8.2 7.8 
1.0 .1 0 
1.7 .4 1.5 
13.7 17.4 15.8 

.5 1.0 1.1 

25m 40m 55m 

58.4 72.5 115.1 

16.2 47.4 55.5 

35m 45m 55m 

6.0 10.7 7.8 

30m 40m 50m 

28.4 35.4 51.3 

60m 70m 80m 

38.3 41.0 56.3 

45.6 139.0 204.3 

25m 33.5m 42m 

0 1.3 1.5 

2.2 4.1 2.6 

la 1 50.6 52.8 106.3 
2a 250.9322.2 444.4 554.1 

Severe interference from other sources; not used in 

3a 
4a 

Dist 

1 
2 
3 
4 

147.3 169.9 173.4 
62.7 25.2 160.0 130.7 

25m 33.5m 42m 50.5m 

2.8 1.5 5.0 
.8 2.1 1.9 .2 

3.1 3.5 6.9 
4.3 5.8 6.4 0 



Table 4-7. APPARENT EMISSION RATES FOR 
MISCELLANEOUS OPERATIONS 

C o a l  d r i l l i n g ,  l b / h o l c  
I I I 

n 

. 4 1  1 . 4  1 i I :::' . 8 6  3 .6  7 .za  1 1 . 5  . 9 0  2 . 0  

O v e r b u r d e n  s h o v e l .  l b / t r u c k  . 

m 22m 0 . 5 s  
E 1 "::O . 2 8  3 2 .  

. 1 7  . 0 7  
O v e r b y d e n  d r i l l i n g ,  l b / h o l e  

I 
F l y - a s h  dwnp, l b / h r  I 

5m 1 3 . 5 ~ 1  22m 

. 5 5  .04 0  

- L Q U O m  30m 

1 . 7  2 . 1  1 . 8  3 .6  
O v e r b u r d e n  dumo. l h / t r u c k  

T o p s o i l  r e m o v a l - s c r a p e r ,  lb/VMT I 

D 7 5 . 3  1 1 0 . 4  8 1 . 3  
3 6 8 . 9  1 7 6 . 2  4 3 8 . 7  5 5 4 . 7  

3  7 3 1 . 2  7 6 7 . 8  1 1 5 4 . 7  3 5 7 . 8  4 8 0 . 5  5 3 6 . 7  
4 1 7 2 . 5  2 6 0 . 3  2 2 8 . 8  321 .2  
5  2 1 7 . 3  2 8 9 . 0  1 3 8 . 9  2 5 6 . 3  

T o p s o i l  d u m p i n g - s c r a p e r ,  lb/V>LT 
I 

a I n s u f f i c i e n t  s a m p l e  s e t .  samplers out o f  pluinc. 
Severc intcrfercncc f r o m  o t h c r  sourccs. 

D a t a  v o i d e d  hecnuse of i n a d c c j u a t c  vin'd measurcnlcnts,  a i r  
turbuichco ncor i;ource a n d  s a n l p l e r s ,  a n d  exccssivu rccn- 
traincd m a t o r i a l .  

D 
D i s t  8 9  B8m 97m 105m 

1 . 4  . 6  . 8  . 7  I 





TEST TYPE TEST RECEPTOR D~~ WIND STABILI- px ~EPLETION' Q~ 

ANLI LOCATION 
DISTANCE S P m  

NO. LOCATION (m) (m/sec) TY CLASS ( l b / t o n )  FACTOR ( lb / t on )  
I 

OVERBUEDEh' 1 1 64 2.2 C . 005 .26 
BEPLACCIENT 4 105 2.2 C .00049 .21  .0023 

5 108 2.2 C .00033 -21.  

-020 1 .0016 . 
BELLE AYR - SUPMER 6 110 2.2 C .0022 .21 .010 

7 116 2.2 C .0037 . 21  .0178 
HEAN FOR TEST .0023 .23 .010 
SWVDARD DEVIATION .008 

oVERsqDm 
REPLAcEmT 
S m U R Y  

FOR TEST .006 .50 .012 
& T & \ W  DEVIATION -0095 

. 
i TEST W E  TEST RECEPTO D O W N W I q  $ I  I STABILI~ R ~ E T ~ I O N (  Q~ 

DISTANC 
I AND LOCATION 

TOPSOIL XIXOVAL 2 1 92 4.5 D .065 .44 I 4 

6 '  177 4.5 D .027 .38 .071 

3 1 9 2 4.5 D .037 .44 .084 'I 
2 92 4.5 D .012 .44 .027 
3 92 4 -5 D .012 .44 .027 
6 177 4.5  D .021 .38 

TOPSOIL RMOVAL 
m a y  

T-LV FOB TEST 



TABLE 5.1 - COAL DUMPING MISSION FACTOR DATA 

TEST RECEPTOR DomI 

COAL OWING 3 60-200 6 1  2.7 B .0073 0.43 
ComER0 - FALL 90-200 6 1  2.7 B .0030 0.43 

(Baghouse Yot  Work 110-400 122 2.7 B .0067 0.29 
ing) 

FOR TESTS 
S m A R D  DEVIATION 

COAL DUHPING 1 2-200 61  3.4 C .0035 0.41 
CORDER0 - SUMHER 3-200 6 1  3.4 C .0080 0.41 

(Baghouse 3peration- 4-200 6 1  3.4 C .0046 0 .41  
1-500 152  .0005 0.33 
2-500 152  .0015 0.33 
4-500 152 .0012 0.33 

.0023 0.35 

.0056 0.35 
5-200 6 1  ' 2.7 . B .0028 0.35 
1-500 . 152 2.7 B .0011 0.28 
2-500 152  2.7 B .0090 0.28 
3-500 152 2.7 B .0026 0.28 

4-200 6 1  . 3.1 

5-400 122 .0063 0.35 

3-400 122 
4-400 122 
5-400 122 

2-400 122 
3-400 122 
4-400 122 
5-400 122 

-~ ~~p 
ZLY FOR TESTS 
Si.UDAPJ DFVIATION 

I - L5 - 



. . .~ . . . .  ... . . .. . 
-r.- . . . . .- . . . TABLE 5.1 - COAL DUMPING EMISSION FACTOR DATA (Continued) 



< 

TABLE 7.1 

WIND 

TEST 

BELLE AYR - SPRING 
STRIPPED OVERBURDEN 

m x A x m D  LAND 

CORDER0 - SPRING 
GRADED OVERBURDEN 

RECLAIMED LBND 

B E i  AYX - SUM?IEX 
STRIPPED OVERBURDEN 

RECWPIfD LWD 

CORDER0 - SUMNER 
GRADED OVERBURDEN 

RECW- LAND 

AVERAGE 

EROSION TEST RESULTS 

TEST WIND SPEED EMISSION PROBABLE ERROR 
NO. (m/sec) (ton/acre yr) (tonlacre yr) 

1 3.4 0.27 + 0.29 - 
2 4.0 2.10 + 5.46 - 
1 5.6 0.62 + 0.42 - 
2 4.5 0 - 
1 4.5 0 - 

2 4.5 0 - 

1 4.5 0 - 

2 4.5 0.36 A 0.15 

I 

1 5.6 0.50 - 0.92 - 
2 5.6 0 - 

1 7.8 0.24 + 1.82 - 

2 7.8 2.50 1.1L 

1 2.8 0 - 

2 2.7 0.25 
A 0.36 - 

3 6.7 0 - 

4 6.7 0 - 

1 

2 

S T A ~ V J J  DEVIATION 
0.38 

- 55 - 

2.7 

2.4 

0 . 7 3  

$r 
0 

0 

- 

- 
3 





TABLE 3-8. SUMMARY OF TESTS PERFORMED 

I I I 

Blasting (coal) 

Blasting (overburden) 

Sources 

Drill (overburden) 

Coal loading 

Dozer (overburden) 

Dozer (coal) 

Drag1 ine 
rH-. - - -  . - ~ -- - -- ~ .- 

a 3 1  truck 

Light- and medium-duty truck 

Scraper 

Grader 

Exposed area (overburden) 

Mine 1 

11 

Exposed area (coal) 1 1 ° 1  1 

Mine 2 

- 

a Winter sampling period. 
Five of these tests were comparability tests. 

C Nine of these were for controlled sources. 
Two of these were for controlled sources. e Three of these were for controlled sources. 

Mine lwa 

12 

Total 

Mine 3 1 Total 

70 75 33 



TABLE 3-4. SAMPLING CONFIGURATIONS FOR SIGNIFICANT SOURCES 

1 I 

Oragl i n e  " 1  P o i n t  o r  area I Llpwind/downwind 

Source 

D r i  11 i ng (overburden) 

B l a s t i n g  (coal  and overburden) 

Coal l oad ing  ( shove l / t ruck  and 
f ront-end loader )  

Dozer (coal  and 
SKY 

Haul t r u c k  I L i n e  I Exposure p r o f  i 1 i ng 

L i g h t -  and medium-duty v e h i c l e s  

Scraper 

P o i n t ,  
l i n e ,  o r  areaa 

P o i n t  

Area 

P o i n t  o r  area 

,\f' A 
e ~ i n e  o r  p o i n t  

L i n e  

L i n e  

Sampling c o n f i g u r a t i o n  

Quas i -s tack  

Exposure p r o f i l i n g  
( m o d i f i c a t i o n )  

Upwi nd/downwi nd 

Upwind/downwind 

Exposure p r o f i l i n g  

Exposure p r o f i l i n g  

Grader I L ine  I Exposure p r o f i l i n g  

Wind eros ion  o f  exposed areas I Area ( Wind tunne l  

Wind eros ion  o f  s torage p i l e s  I Area I Wind tunne l  

a Several o f  these sources cou ld  be operated as a  l i n e ,  p o i n t ,  o r  area source. 
Where poss ib le ,  t h e  predominant method o f  ope ra t i on  was used. I n  o the r  
cases, sampling requirements d i c t a t e d  t h e  t ype  o f  opera t ion .  



TABLE 3-5. SOURCE CHARACTERIZATION PARAMETERS 
MONITORED DURING TESTING 

I 
Source 

A1 1 testsa 

parametera 

Wind speed and direction 
Temperature 
Solar intensity 
Humidity 
Atmospheric pressure 
Percent cloud cover 

Overburden drilling 

Coal loading 

Quantification technique 

Silt content 
Moisture content 
Depth of hole 

Blasting 

Dozer 

Number of holes 
Size of blast area - 
Moisture content 

Drag1 i ne 

Haul truck 

Silt content 
Moisture content 
Bucket capacity 
Equipment operation 

Silt content 
Moisture content 
Speed 
Blade size 

Silt content 
Moisture content 
Bucket capacity 
Drop distance 

Surface silt content 
Vehicle speed 
Vehicle weight 
Surface loading 

Surface moisture content 
Number of wheels 

Anemometer 
Thermometer 
Pyranograph 
Sling psychrometer 
Barometer 
Visual estimate 

Dry sieving 
Oven drying 
Dri 11 operator 

Visual count 
Measurement 
From mining company 

Dry sieving 
Oven drying 
Equipment specifications 
Record variations 

Dry sieving 
Oven drying 
Time/distance 
Equipment specifications 

Dry sieving 
Oven drying 
Equipment specifications 
Visual estimate 

Dry sieving 
Radar gun 
Truck scale 
Mass/area of collected 

road sample 
Oven drying 
Visual observation 

I Light- and medium- Same parameters and quantification techniques as for 
duty vehicles haul trucks I 

(continued) 
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Westem Surface Coal Mine 

A P 4 2  Equations Data Included for Equation Development 
Table 11.9-2 -Uncontrolled Total # 1 ofTests I S a m ~ l e  I Total # # o f  Testslmine 

Mine 1W = winter sampling period at Mine 1 
" Reference l - MRIIPedco. July 1981 

" A  Reference 4 - Pedco. Febuary 1978 
Otlir = Outlier 
Abbreviation: M3.Tl3 = Mine 3. Test 13 
' *#of  samples reported in Table 13-1 does not match # of samples 

reported on pages 7-land 8-1. Unsure of # of samples used for equation 
Assumed all 11 upldown wind tests are uncontrolled from note on Table 13-5 
Table 3-8 lists 35 tests performed w126 of those uncontrolled. 



- - 

07 35 AM08124195 Western Surface Coal M~ne  

AP42  Equations Quality Rating 
Table 11.9-2 - Uncontrolled using as criteria 

Uodate of Fuaitive Dust Emission Factors in Ao-42 Section 11.2 
July 14, 1987 

Test Data for Emission Factor Equation= A 
I I I I I I 

Assumed 2.5um test data same as TSP data since report lacked discussion 
A Reference I - MRIIPedco, July 1981 

15 um 
2.5 um 

"" Reference 4 - Pedco, Febuaty 1978 
mL\  A ~ ; \ , ~ x ?  ha""$' 

h % h k?,,, I s,\ o h ,  + & d ~  ~ ~ ~ b p ~  

................................................................. NIA ....................... 

..... - 
NIA 

NIA ........... 
NIA 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NIA 
NIA 

NIA .................................. 
NIA 

~- 



01:21 PMO8119195 Western Surface Coal ~ i n e  EFCTR.WK4 

AP42 Equations Quality Rating 
Table 11.9-2 - Uncontrolled using as criteria 

UDdate of Fuaitive Dust Emission Factors in AD-42 Section 11.2 
July 14. 1987 

Test Data for Emission Factor Equation= A 

1 I 1 Sound / TABLE 1 -Quality Rating 1 Final Eq I Current / 

'Assumed 2.5urn test data same as TSP data since report lacked discussion 
A Reference I - MRIIPedco, July 1981 

Reference 4 - Pedco, Febualy 1978 



08:31 AM08121195 Westem Surface Coal Mine EFCTR.WK4 

AP42  Equations Data Included for Equation Development 
Table 11.9-2 -Uncontrolled 

Total # # o f  Testslmine 

Mine 1 W = winter sampling period at Mine 1 
" Reference I - MRIIPedco. July 1981 

" Reference 4 - Pedco. Febuary 1978 
Otlir = Outlier 
Abbreviation: M3.Tl3 = Mine 3. Test 13 
*'#of samples reported in Table 13-1 does not match #o f  samples 

reported on pages 7-land 8-1. Unsure of # of samples used for equation 
Assumed all 11 upldown wind tests are uncontrolled from note on Table 13-5 
Table 3-8 lists 35 tests performed w126 of those uncontrolled. ,%Y, 4 dc f i w r  

I 

3% 

,- 

Y 

J ~ J &  
6.\ 

, - 
3 - 

1 

1 J .  

\ ! I  
- 

1 

. . 

3 

.. - -- -. 

' a  

- 

lJ - 

s-- 

5 



01:45 PM07/27/95 Western Surface Coal Mine EFCTR.WK4 

AP42 Equations Data Included for Equation Development 
Table 11.9-2 -Uncontrolled 

Mine 1W = Winter sampling period at Mine 1 
OUir = OuUier 

C 

Abbreviation: MZ.Tl3 = Mine 2. Test 13 
C P 

" # o f  samples reported in Table 13-1 does not match #o f  samples 
reported on pages 7-land 8-1. Unsure of # of samples used for equation 
Assumed all 11 upldown wind tests are uncontrolled from note on Table 13-5 
Table 3-8 lists 35 tests performed w/ 26 of those uncontrolled. 

a-l 



0349 PM07/27/95 Western Surface Coal Mine EFCTR.WK4 

AP-42 Equations 
Table 11.9-2 - Uncontrolled Test Data for Emission Factor Equation= A 

12.5 urn 1 I h. I I I 

Assumed 2.5urn test data same as TSP data ince report lacked discussion a 



Western Surface Coal Mine 

AP-42 Equations Data Included for Equation Development 
Table 11.9-2 Uncontrolled 

MI,T4 no data: Otlir?M3,T4ove 

* m,,,c Id  = u;hlrw sa"9V~7 pt 
Otlir = Outlier 
Abbreviation: M2,T13 = Mine 2. Test 13 









Western Surface Coal Mine c 



08:24 AM08121195 Western Surface Coal Mine EFCTR3.WK4 

AP-42 Emission Factors 
Table 11.9-4 - Uncontrolled 
Total Particulate 

Test Data for Emission Factor = A 

Quality Rating 
using as criteria 

b d a t e  of Fuqiie&stL&ion Factors in AD-42 Section 11.2 
July 14. 1987 

I I 1 sample 1 Sound ITABLE 4 - Qualitv Ratina 1 Final Ea 1 Current I - 
Category Reference ~ e t h o d  Methodology Rating Reason Rating Rating 

Drilling .. ....... -__ __ -.._ ........ . ...... 
Overburden 1 Quasi-Stack Quasi Stack = -1 -2 Code 4 D B - 

I I I I I I 
Overburden Replacement 

I 
- -~ 

5 Upldown OK -2 Code 4 C C -. . 

Ref I - MRIlPedCo, 1981 
Ref 4 - PedCo. 1978 
Ref 5 - TRC. 1981 

"' Ref 4 Methodology - No crosswind samples collected. Also, for several sample periods 
two sets of data were collected on the same test run (page 14, Ref 4) 
These tests are not marked, but judging from wind data it occurred in all categories. 



Western Surface Coal Mine 

AP-42 Emission Factors Data Included for Factor Development 

otal Particulate 

+ Assume Mine E, Ref 4 used only End-Dump Trucks for w a l  Cord = Cordero Mine 
There is no discussion in report where data for End-Dump Tmcks originates BA = Belle Ayr Mine 

W = winter 

Ref 1 - MRIIPedCo, 1981 Sp = spring 

Ref4 - PedCo, 1978 S = summer 

Ref 5 - TRC. 1981 F =fall 
Example: BA-Sp = Belle Ayr. Spring 



01:15 PM08/19/95 Western Surface Coal Mine EFCTR3.WK4 

AP-42 Emission Factors 
Table 11.9-4 -Uncontrolled 

Test Data for Emission Factor = A 

Quality Rating 
using as criteria 

!&date of Fualtlve Dust F m m n E a m s  io Av-42 Section 11.2 
. . . . 

July 14, 1987 

I I , 
Top .. Soil Removal ---TL---.--- ...... .......... .-.-.-E---- .. 

5 Upldown b Y - 3 3 p c  - I -- - - d k  6 - 

Ref I - MRIIPedCo. 1981 
Ref 4 - PedCo. 1978 
Ref 5 - TRC. 1981 

Ref 4 Methodology - No crosswind samples wlleded. Also, for several sample periods 
two sets of data were wllecled on the same test run (page 14, Ref 4) 
These tests are not marked, but judging from wind data it occurred in all categories. 

Category 
Drilling -.. 

. Overburden 

Sample 
Method 

Quasi-Stack 

Reference 

-.. 

1 .- 

TABLE 4 -Quality Rating Final Eq 
Rating 

............ 
D 

Sound 
Methodology 

... 

Quasi Stack = -1 

Rating 

... 
-2 

Current 
Rating 

............... ---- -- 
B 

Reason 

Code 4 .- 



11 :58 AM0811 5/95 Western Surface Coal Mine EFCTR3.WK4 

AP-42 Factors Data Included for Factor Development 

* Assume Mine E. Ref 4 used only End-Dump Trucks for coal Cord = Cordero Mine 

There is no discussion in report where data for End-Dump Trucks originates BA = Belle Ayr Mine 
W = winter 

Ref I - MRIIPedCo Sp = spring 

Ref 4 - PedCo, 1978 S = summer 

Ref 5 - TRC F =fall 
Example: BA-Sp = Belle Ayr. Spring 



07:27 AM08117195 Western Surface Coal Mine EFCTR3.WK4 

AP42 Emission Factors Quality Rating 
Table 11.94 - Uncontrolled using as criteria 

U~date of Fuaitive Dust Emission Factors in AD-42 Section 11.2 

-e%+jb July 14, 1987 
Test Data for Emission Factor = A 

Seeded land, stripped & 
graded overburden 

Ref 1 - MRIIPedCo. 1981 - 
Ref 4 - PedCo. 1978 S c f i ~ E  : C F e  

A= E,yL,€LLiM- 

f 1 VE,R< P U U ~  

' 
' .-- , 

f 
-.S,+~ni! N!Z~HG~OLOL~ ' - __.._-~ a Sc\S uC < c \ ~ ~ \ t r 5  3u<iN, 1 . A ~ " 5  

ro,~hJ L S  t~ rf p c i ~ d q ,  @?:! 
Aiw, no 4 imp/l~ Ytrc  po/kc/tL) 



Table - . APPARENT EMISSION RATES 
FOR SHOVELITRUCK LOADING 

Mine 

A 

B 

C 

E 

Samplers not in plume. c,36aa - 'L\* 1 
b C \3 50 2.- \ , acp"-h3 

Insufficient sample set. 

~ 1 3 5  a?'' 
(,*b~ 

x , P  Atw\ 
~ \ 3  50-2.- 3 - ~\\k 
C\ 3 i o a -  .\ '$fJ,+ 

- 5 - 7 ' 9  
'\ -3 so 0 

Sampling 
period 

Dist 

1 
2 
3 

Dist 

4 
5 
6 

Dist 

1 
2 
3 
4 
5" 
6" 

Dist 

1 
2 
3 
4 

D~st 

1 
2 
3 
4 

Apparent emission rate, lbltruck 

30m 

0.07 

15m 

0.19 

30m 

0.47 
0.16 

50m 

0.20 

0.07 

20m 

0.27 

0.20 

, 
5 

15m 

0.18 

15m 

0.12 
1.08 
0.89 

30m 

0.58 
0.54 
0.08 
0.20 

50m 

0.23 
0.13 
0.14 
0.09 

20m 

0.31 
0.17 
0.21 
0.21 

m ht 

45m 

0.17 
0.10 
0.12 

45m 

0.23 
1.11 
1.76 

50m 

0.46 
0.44 
0.18 
0.17 

67m 

0.27 
0.26 
0.21 
0.04 

37m 

0.43 
0.41 
0.42 
0.45 

At 1.2 

30m 

0.06 
0.09 
0.13 

30m 

0.21 
0.95 
1.33 

40m 

0.57 
0.61 
0.19 
0.16 

58.5m 

0.24 
0.20 
0.14 
0.09 

28.5m 

0.37 
0.41 
0.31 
0.18 

At 2.4 m ht 

45 m 

0.09 

30m 

0.19 

40m 

0.52 
0.14 

58.5111 

0.22 

0.09 

28.5m 

0.20 

0.28 

'- ,. 
L.-\\ - 

60m 

0.12 
0.10 

60m 

0.46 

0.20 

75.5m 

0.32b 

0. 16b 

45.5m 

0.27 

0.34 

+P 

60m 

0.12 

45m 

0.19 

50m 

0.43 
0.15 

67m 

0.16 

0.13 

37m 

0.13 

0.33 

b u *  
Q..iV 



07:04 AM08/15/95 Western Surface Coal Mine EFCTRZ.WK4 

AP-42 Equations Data Included for Equation Development 
Table 11.9-4 -Uncontrolled I Total # I I 

Ref4 - PedCa 1978 

Ref 5 - TRC 

SCh c 
mink * ' (&L;ro ds*h- 

6 -  C*.Ay,b 5 u h d f  
c ; (k\\t IJ;1, 
O -. &\\P % L - k \ d  

. 
. . 

c Rc\\ A q r  f',l\ 
F : C b v d c b u  f&\\ 



0659 AM08115195 Western Surface Coal Mine EFCTR2WK4 

AP-42 Equations Data Included for Equation Development 
Table 11.94 -Uncontrolled 

Total # #of Testslmine 

Ref 1 - MRIIPedCa 
Ref 4 - PedCo 1978 
Ref 5 - TRC 



08:56 AM07128195 Western Surface Coal Mine 

AP-42 Equations Data Included for Equation Development 
Table 11.9-2 -Uncontrolled I Total # I I 

' Mine 1 W = winter sampling period at Mine 1 
" Reference 1 - MRIIPedco, July 1981 

Reference 4 - Pedco, Febuary 1978 
Otlir = Outlier 
Abbreviation: M3.TI3 = Mine 3, Test 13 
" # of samples reported in Table 13-1 does not match # of samples 

reported on pages 7-land 8-1. Unsure of # of samples used for equation 
Assumed all 11 upldown wind tests are uncontrolled from note on Table 13-5 
Table 3-8 lists 35 tests performed wl26 of those uncontrolled. 





08:45 AM07128195 Western Surface Coal Mine EFCTR.WK4 

AP-42 Equations Quality Rating 
Table 11 3 - 2  - Uncontrolled using as criteria 

Update of Fugitive Dust Emission Factors in AD-42 Section 11.2 
July 14. 1987 

Test Data for Emission Factor Equation= A 

-- 

Assumed 2.5um test data same as TSP data since report lacked discussion 




