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APPENDIX A-1

MASTER LIST OF REPRESENTATIVE
REACTIVE WASTE MATERIAL ITEMS
ELIGIBLE FOR OB/OD TREATMENT
AT NSWC CRANE



TABLE A-1

REPRESENTATIVE REACTIVE WASTE MATERIAL ITEMS
ELIGIBLE FOR OB/OD THERMAL TREATMENT

NSWC CRANE
Crane Description Unit Component Wt %
No.
1 10 GAUGE BLANKS CRANE/DG/PP | BLACK POWDER 100.0000
2 105-MM TP-T CARTRIDGE, M393A1 CRANE/DG RDX 47.3000
NITROCELLULOSE 40.1800
DINITROTOLUENE 4.7300
WAX 4.6200
DIBUTYLPHTHALATE 1.8900
DIPHENYLAMINE: 0.4700
POTASSIUM NITRATE 0.3800
MAGNESIUM POWDER 0.1200
STRONTIUM NITRATE 0.1200
BARIUM COMPOUNDS 0.0300
3 105-MM APDS-T CARTRIDGE, M392A2 CRANE/DG NITROGUANIDINE 47.3900
NITROCELLULOSE 28.1200
NITROGLYCERIN 22.2800
ETHYL CENTRALITE 1.4900
POTASSIUM NITRATE 0.4600
CHARCOAL 0.1000
GRAPHITE 0.1000
MAGNESIUM POWDER 0.0500
STRONTIUM NITRATE 0.0400
BARIUM PEROXIDE 0.0200
4 105-MM APFSDS-T CARTRIDGE, M735 CRANE/DG NITROGUANIDINE 47.7900
NITROCELLULOSE 28.0700
NITROGLYCERIN 22.5300
ETHYL CENTRALITE 1.5200
GRAPHITE 0.0800
5 105-MM BLANK CARTRIDGE, M395 CRANE/DG POTASSIUM NITRATE 75.1000
CHARCOAL 15.0000
SULFUR 9.9000 |
6 105-MM HEP-T CARTRIDGE, M393A2 CRANE/DG RDX 47.6600 ;
NITROCELLULOSE 39.8000 |
DINITROTOLUENE 4.6900
WAX 4.6900
DIBUTYLPHTHALATE 1.9100
DIPHENYLAMINE 0.4800
POTASSIUM NITRATE 0.4000
CHARCOAL 0.0800
MAGNESIUM POWDER 0.0800
STRONTIUM NITRATE 0.0800
7 105-MM HIGH EXPLOSIVE CARTRIDGE | CRANE/DG TRINITROTOLUENE 48.1200
WITH PD FUZE (M1) RDX 21.9300
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RREPRESENTATIVE REACTIVE WASTE TREATMENT ITEMS
ELIGIBLE FOR OB/OD THERMAL TREATMENT

NSWC CRANE
PAGE 2
Crane Description Unit Component Wt %
No.

NITROCELLULOSE 17.0300
DIBUTYLPHTHALATE 10.0000
DINITROTOLUENE 2.3600
POTASSIUM NITRATE 0.2300
DIPHENYLAMINE 0.2000
TETRYL 0.0300
LEAD COMPOUNDS 0.0100
8 105-MM HIGH EXPLOSIVE CARTRIDGE | CRANE/DG TRINITROTOLUENE 5§3.0700
WITHOUT FUZE, M1 RDX 23.8700
‘ NITROCELLULOSE 18.7900
DINITROTOLUENE 2.6100
POTASSIUM NITRATE 0.2500
DIPHENYLAMINE 0.2200
9 1305-A659 CTG 20 MM HEI-T M242A1 CRANE/DG/PP | NITROCELLULOSE . 58.0300
SNGL RD RDX 10.6300
NITROGLYCERIN 7.4300
DIBUTYLPHTHALATE 5.7400
ALUMINUM POWDER 5.5900
POTASSIUM COMPOUNDS 2.1700
STRONTIUM NITRATE 1.3800
MAGNESIUM/ALUMINUM 1.0600

ALLOY
DIPHENYLAMINE 1.0200
TIN DIOXIDE 1.0200
LEAD COMPOUNDS 0.3050
ANTIMONY SULFIDE 0.0202
10 1305-A662 CTG 20 MM HEI M56 CRANE/DG/PP | NITROCELLULOSE 58.9600
SERIES LNKD RDX 11.3600
NITROGLYCERIN 7.5400
ATOMIZED ALUMINUM 6.0000
DIBUTYLPHTHALATE 5.8300
POTASSIUM COMPOUNDS 2.7800
MAGNESIUM/ALUMINUM 1.6100

ALLOY
DIPHENYLAMINE 1.0300
TiN DIOXIDE 1.0300
LEAD COMPOUNDS 0.3100
BARIUM NITRATE 0.1470
ANTIMONY SULFIDE 0.0148
11 1305-A701 CTG 20-MM HE! M56A3 CRANE/DG/PP | NITROCELLULOSE 77.7800
SERIES LNKD NITROGLYCERIN 9.2300
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RREPRESENTATIVE REACTIVE WASTE TREATMENT ITEMS
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NSWC CRANE
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Crane Description Unit Component Wt %
No.
DIPHENYLAMINE 1.1200
TIN DIOXIDE 1.0700
RDX 1.0200
HMX 0.9500
POTASSIUM NITRATE 0.7800
CALCIUM COMPOUNDS 0.5800
LEAD COMPOUNDS 0.4400
SODIUM SULFATE 0.2400
BARIUM NITRATE 0.2100
GRAPHITE 0.2000
ANTIMONY SULFIDE 0.0291
ZINC STEARATE 0.0048
12 1305-A775 CTG 20-MM HEI M97 CRANE/DG/PP | NITROCELLULOSE 59.1200
SINGLE RD RDX 10.1800
NITROGLYCERIN 6.9600
DIBUTYLPHTHALATE 6.0100
DINITROTOLUENE 6.0100
ALUMINUM POWDER 5.3100
POTASSIUM COMPOUNDS 1.5800
TIN 0.6320
LEAD COMPOUNDS 0.3430
BARIUM NITRATE 0.1630
ANTIMONY SULFIDE 0.0227
13 1305-A776 CTG 20-MM INC M96 CRANE/DG/PP | NITROCELLULOSE 67.0700 :
SNGL RD POTASSIUM COMPOUNDS 14.1800
MAGNESIUM/ALUMINUM 12.0400
ALLOY .
DINITROTOLUENE 5.4900
DIPHENYLAMINE 0.5190
TIN 0.5190
LEAD THIOCYANATE 0.0836
ANTIMONY SULFIDE 0.0395
PETN 0.0331
CALCIUM RESINATE 0.0253
14 1305-A785 CTG 20 MM HEi MZ10 CRANE/DG/PP | NITROCELLULOSE 57.2900
SNGL RD RDX 9.1200
NITROGLYCERIN 7.4200
DIBUTYLPHTHALATE 6.4100
ALUMINUM POWDER 46900
GRAPHITE 4.1400

POTASSIUM COMPOUNDS

3.2800
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Crane Description Unit - Component Wt %
No.
MAGNESIUM/ALUMINUM 2.0700
ALLOY
DIPHENYLAMINE 1.0200
TIN DIOXIDE 1.0200
LEAD COMPOUNDS 0.3080
ANTIMONY SULFIDE 0.0667
15 1305-A806 CTG-20 MM AP MK107 CRANE/DG NITROCELLULOSE 91.4000
MOD 5 SINGLE ROUND DINITROTOLUENE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
16 1305-A809 CTG-20 MM HPT T131 CRANE/DG NITROCELLULOSE 91.4000
SINGLE ROUND DINITROTOLUENE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
17 1305-A811 CTG-20 MM TP MK105 CRANE/DG NITROCELLULOSE 91.4000
SNGL RD DINITROTOLUENE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
18 1305-A812 CTG-20 MM AP-T MK108 CRANE/DG NITROCELLULOSE 91.4000
SNGL RD DINITROTOLUENE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
19 1305-A872 CTG-20 MM API MK107 CRANE/DG NITROCELLULOSE 91.4000
MOD 1 SINGLE ROUND DINITROTOLUENE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
20 1305-A873 CTG-20 MM AP-T MK108 CRANE/DG NITROCELLULOSE 91.4000
MOD 1 SNGL RD DINITROTOLUENE 7.0000
DIPHENYLAMINE 0.8000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
21 1305-A874 CTG-20 MM TP MK105 CRANE/DG NITROCELLULOSE 91.4000 %
MOD 1 SNGL RD DINITROTOLUENE 7.0000 |
DIPHENYLAMINE 0.9000 |
POTASSIUM SULFATE 0.6000

GRAPHITE

0.2000
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NSWC CRANE
PAGE 5
Crane Description Unit Component Wt. %
No.
22 1305-A876 CTG-20 MM TP MK105 CRANE/DG NITROCELLULOSE 91.4000
MOD 0 SNGL RD DINITROTOLUENE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
23 1305-A884 20 MM AP| M53 LNKD CRANE/DG/PP | NITROCELLULOSE 67.6000
NITROGLYCERIN 8.7500
DIBUTYLPHTHALATE 7.5600
MAGNESIUM/ALUMINUM 5.3100
ALLOY
POTASSIUM 2.1500
PERCHLORATE
BARIUM NITRATE 1.7700
AMMONIUM NITRATE 1.6700
DIPHENYLAMINE 1.1900
TIN DIOXIDE 1.1900
DINITROTOLUENE 0.8000
SODIUM SULFATE 0.3900
LEAD STYPHNATE 0.1600
24 1305-A892 CTG-20 MM HPT 54A1 CRANE/DG NITROCELLULOSE 91.4000
SNGL RD ‘ DINITROTOLUENE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
v GRAPHITE 0.2000
25 ° | 1305-A974 CTG 25-MM ADP-T M791 CRANE/DG NITROCELLULOSE 91.4000
LNKD DINITROTOLUENE 7.0000 |
DIPHENYLAMINE 0.9000 |
POTASSIUM SULFATE 0.6000 |
GRAPHITE 0.2000 |
26 1305-B112 CTG 30-MM HEI MK3Z CRANE/DG PETN 50.0000 |
LNKD LHF TNT 50.0000 |
27 1305-B113 CTG 30-MM TP MK4Z CRANE/DG NITROCELLULOSE 91.4000
LNKD LHF DINITROTOLUENE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
28 1305-8114 CTG 30-MM HEI M3Z-1 CRANE/DG PETN 50.0000
LNKD RHF TNT 50.0000
29 1305-B114 CTG 30-MM HEI M799 CRANE/DG PETN 50.0000
LNKD LHF , TNT 50.0000
30 11305-B115 CTG 30-MM TP MK4Z CRANE/DG NITROCELLULOSE 91.4000
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RREPRESENTATIVE REACTIVE WASTE TREATMENT ITEMS
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NSWC CRANE
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Crane Description Unit Component Wt %
No.
LNKD RHF DINITROTOLUENE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
31 1305-B120 CTG 30-MM TP M788 CRANE/DG/PP | NITROCELLULOSE 77.1100
LNKD RHF NITROGLYCERIN 9.9500
DIBUTYLPHTHALATE 9.0500
DIPHENYLAMINE 1.3600
CALCIUM CARBONATE 0.8000
POTASSIUM NITRATE 0.4500
SODIUM SULFATE 0.4500
GRAPHITE 0.3600
BARIUM NITRATE 0.1500
LEAD STYPHNATE 0.1400
CALCIUM SILICIDE 0.0600
32 1305-B125 CTG 30-MM HEI M799 CRANE/DG PETN 5§0.0000
LNKD RHF TNT 50.0000
33 1310-B551 CTG 40-MM AP MB1A1 CRANE/DG NITROCELLULOSE 80.2300
CLIPPED DINITROTOLUENE 9.4400
DIBUTYLPHTHALATE 47200
STRONTIUM NITRATE 1.6200
MAGNESIUM 1.0800
POTASSIUM COMPOUNDS 0.9900
DIPHENYLAMINE 0.9400
BARIUM PEROXIDE 0.3300
POLYVINYL CHLORIDE 0.2000
ALUMINUM 0.0500 !
ANTIMONY SULFIDE ‘
LEAD THIOCYANATE
34 1310-B559 40-MM EI-T-SD 4/CLIP CRANE/DG NITROCELLULOSE 70.3800
TNT 16.1000
DINITROTOLUENE 8.2800
DIBUTYLPHTHALATE 3.3100
DIPHENYLAMINE 0.8280
POTASSIUM NITRATE 0.7880
CHARCOAL 0.1560
SULFUR - 0.1050
LEAD AZIDE 0.0302
POTASSIUM CHLORATE 0.0114
ANTIMONY SULFIDE 0.0055

CARBORUNDUM

0.0004
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RREPRESENTATIVE REACTIVE WASTE TREATMENT ITEMS
ELIGIBLE FOR OB/OD THERMAL TREATMENT

NSWC CRANE
PAGE 7
Crane Description Unit Component Wt. %

No.

35 1310-B569 CTG 40-MM HE M406 CRANE/DG RDX 59.3200
TNT 38.5200
WAX 0.9900
NITROCELLULOSE 0.5900
NITROGLYCERIN 0.4100
LEAD COMPOUNDS 0.2100
POTASSIUM COMPOUNDS 0.0600
ANTIMONY SULFIDE 0.0200
BARIUM NITRATE 0.0100
ETHYL CENTRALITE
TETRACENE

36 1310-B586 CTG-57 MM HE M306 A1 CRANE/DG NITROCELLULOSE 60.5500
RDX 20.3700
TRINITROTOLUENE 13.2500
POTASSIUM COMPOUNDS 2.5200
TETRYL 1.5700
DIPHENYLAMINE 0.6170
CHARCOAL 0.3920
LEAD: AZIDE + STYPHATE 0.0528
BARIUM NITRATE 0.0135
ANTIMONY SULFIDE 0.0035
ALUMINUM POWDER 0.0014

37 1310-B587 CTG 57-MM HEAT M307 CRANE/DG NITROCELLULOSE 5§7.2500

SERIES RDX 14.3300

PETN 11.7000
TRINITROTOLUENE 11.7000
POTASSIUM COMPOUNDS 2.3700
TETRYL 0.8770
DIPHENYLAMINE 0.5840 |
GRAPHITE 0.5840 |
LEAD COMPOUNDS 0.0374 |
ANTIMONY SULFIDE 0.0099
BARIUM NITRATE 0.0098

38 1310-B588 CTG-57 MM TP M306 A1 CRANE/DG NITROCELLULOSE 86.1700
POTASSIUM COMPOUNDS 8.0100
TETRYL 2.2400
CHARCOAL 1.5000
SULFUR 1.0000
DIPHENYLAMINE 0.8800
GRAPHITE 0.0900

LEAD COMPOUNDS

0.0700
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RREPRESENTATIVE REACTIVE WASTE TREATMENT ITEMS
ELIGIBLE FOR OB/OD THERMAL TREATMENT

NSWC CRANE
PAGE 8

Crane Description Unit Component Wt. %

No.
BARIUM NITRATE 0.0200
ALUMINUM POWDER 0.0100
ANTIMONY SULFIDE 0.0100

39 1310-B632 CTG, 60 MM M49 SERIES CRANE/DG/PP | TRINITROTOLUENE 51.3600
RDX 43.6600
NITROCELLULOSE 2.5300
NITROGLYCERIN 2.0200
DESENSITIZER 0.6330
DIETHYLPHTHALATE 0.1770
TETRYL 0.1270
POTASSIUM COMPOUNDS 0.1020
LEAD COMPOUNDS 0.0693
ETHYL CENTRALITE 0.0302
ANTIMONY SULFIDE 0.0080

40 1310-B643 CTG 60-MM HE M888 CRANE/DG RDX 60.0000
TNT 39.0000
WAX 1.0000

41 1314-C306 CTG-3 IN 50 CAL HE-IR CRANE/DG NITROCELLULOSE 75.5600

MK33

RDX 15.7700
DINITROTOLUENE 5.7900
WAX 1.5600
DIPHENYLAMINE 0.7440
POTASSIUM SULFATE 0.4960
GRAPHITE 0.1650

42 1315-C027 CTG-75 MM HE M48 CRANE/DG TRINITROTOLUENE 62.0800
NITROCELLULOSE 30.2000
DINITROTOLUENE 3.5600
DIBUTYLPHTHALATE 1.7800
TETRYL 1.6600
DIPHENYLAMINE 0.3560
POTASSIUM COMPOUNDS 0.2880
CHARCOAL 0.0597
LEAD: THIOCYANATE + 0.0413
AZIDE + STYPHRATE
ANTIMONY SULFIDE 0.0027 |
BARIUM CHROMATE 0.0020 !
BARIUM NITRATE 0.0003

43 1315-C302 CTG 3 IN 50 CAL AA MK27 CRANE/DG NITROCELLULOSE 76.9700

FLASHLESS HE 15.7900

DINITROTOLUENE 5.8800
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RREPRESENTATIVE REACTIVE WASTE TREATMENT ITEMS
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Crane Description Unit Component Wt %

No.
DIPHENYLAMINE 0.7560
POTASSIUM SULFATE 0.5040
GRAPHITE 0.1680

44 1315-C052 CTG-76 MM HEAT M310 CRANE/DG NITROCELLULOSE 74.6400
PETN 10.6500
TRINITROTOLUENE 10.6500
POTASSIUM COMPOUNDS 1.5200
TETRYL 1.0800
DIPHENYLAMINE 0.7630
STRONTIUM NITRATE 0.1340
MAGNESIUM 0.0840
LEAD COMPOUNDS 0.0095
ALUMINUM POWDER 0.0041
ANTIMONY SULFIDE 0.0015

45 i315-0053 CTG 75 MM HEP-T M349 CRANE/DG NITROCELLULOSE 54.7400
RDX 38.6000
DESENSITIZER 3.8100
POTASSIUM COMPOUNDS 1.0900
TETRYL 0.7540
DIPHENYLAMINE 0.5590
STRONTIUM NITRATE 0.0932
MAGNESIUM 0.0584
LEAD COMPOUNDS 0.0066
ALUMINUM POWDER 0.0029
ANTIMONY SULFIDE 0.0010

46 1315-C113 76-MM HE PD MX166 CRANE/DG NITROCELLULOSE 73.1500
RDX 18.2500 |
DINITROCELLULOSE 5.5900 |
WAX 1.8100
DIPHENYLAMINE 0.7200
POTASSIUM SULFATE 0.4800
GRAPHITE 0.1600

47 13156-C122 76-MM HE M352 CRANE/DG NITROCELLULOSE 60.9600
RDX 16.9200
TNT 10.9600
DINITROTOLUENE 6.9200
DIBUTYLPHTHALATE 1.3500
TETRYL 0.9500
POTASSIUM COMPQOUNDS 0.8200
DIPHENYLAMINE 0.7000
LEAD COMPOUNDS 0.0200
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Crane Description Unit Component Wt %
No.
ANTIMONY SULFIDE
BARIUM CHROMATE
BARIUM NITRATE
48 1315-C136 CTG-3 IN 50 CAL VT MK33 CRANE/DG NITROCELLULOSE 73.2000
HE 19.8000
DINITROTOLUENE 5.6000
DIPHENYLAMINE 0.7200
POTASSIUM SULFATE 0.4800
GRAPHITE 0.1600
49 1315-C150 CTG-3 IN 50 CAL VT NSD CRANE/DG NITROCELLULOSE 73.2000
MK33 HE 19.8000
DINITROTOLUENE 5.6000
DIPHENYLAMINE 0.7200
POTASSIUM SULFATE 0.4800
GRAPHITE 0.1600
50 1315-C152 CTG-3 IN 50 CAL VT SD CRANE/DG NITROCELLULOSE 73.2000
MK33 HE 19.8000
DINITROTOLUENE 5.6000
DIPHENYLAMINE 0.7200
POTASSIUM SULFATE 0.4800
GRAPHITE 0.1600
51 1315-C162 CTG-3 IN 50 CAL VT CRANE/DG NITROCELLULOSE 72.6600
NON-FRAG MK33 POTASSIUM NITRATE 15.3500
DINITROTOLUENE 5.5600
CHARCOAL 3.0700
SULFUR 2.0500
DIPHENYLAMINE 0.7200
POTASSIUM SULFATE 0.4800
GRAPHITE 0.1600
52 1315-C164 CTG-3 IN 50 CAL VT CRANE/DG NITROCELLULOSE 72.5300
NON-FRAG MK33 POTASSIUM NITRATE 15.3500
DINITROTOLUENE 5.5700
CHARCOAL 3.0700
SULFUR 2.0500
DIPHENYLAMINE 0.7200
POTASSIUM SULFATE 0.4800
GRAPHITE 0.1600
53 1315-C172 CTG-3 IN 50 CAL ILLUM CRANE/DG NITROCELLULOSE 79.0500
MK26 MODS POTASSIUM NITRATE 10.0700
DINITROTOLUENE 6.0700
CHARCOAL 2.0200
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Crane Description Unit Component Wt %
No.
SULFUR 1.3400
DIPHENYLAMINE 0.7800
POTASSIUM SULFATE 0.5200
‘GRAPHITE 0.1700
54 1315-C178 CTG-3 IN 50 CAL BL-T MK27 | CRANE/DG NITROCELLULOSE 91.4000
DINITROTOLUENE 7.0000
POTASSIUM SULFATE 0.8000
DIPHENYLAMINE 0.6000
GRAPHITE 0.2000
55 1315-C179 CTG-3 IN 50 CAL BL-P MK27 | CRANE/DG NITROCELLULOSE 91.4000
DINITROTOLUENE 7.0000
POTASSIUM SULFATE 0.9000
DIPHENYLAMINE 0.6000
GRAPHITE 0.2000
56 1315-C218 CTG-3 IN 50 CAL HC MK27 CRANE/DG NITROCELLULOSE 68.8000
RDX 22.3700
DINITROTOLUENE 5.2600
WAX 2.2400
DIPHENYLAMINE 0.6800
POTASSIUM SULFATE 0.4500
_ GRAPHITE 0.1500
57 1315-C222 CTG 81 MM HE M362 CRANE/DG RDX 56.1900
SERIES W/PD FUZE TNT 34.3500
NITROCELLULOSE 6.8000
NITROGLYCERIN 1.4500
DESENSITIZER 0.8800
BARIUM NITRATE 0.1100
POTASSIUM COMPOUNDS 0.0900
ETHYL CENTRALITE 0.0500
LEAD COMPOUNDS 0.0400
GRAPHITE 0.0200
BARIUM CHROMATE 0.0020
ANTIMONY SULFIDE 0.0010
58 1315-C223 CTG 81 MM HE M362 CRANE/DG RDX 57.4000
W/O FUZE TNT 35.6000
NITROCELLULOSE 7.0400
NITROGLYCERIN 1.5000
DESENSITIZER 0.9100
BARIUM NITRATE 0.1100
POTASSIUM COMPOUNDS 0.0900

ETHYL CENTRALITE

0.0500
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GRAPHITE 0.0200
LEAD THIOCYANATE 0.0005
ANTIMONY SULFIDE 0.0004
59 1315-C296 CTG-3 IN 50 CAL HC MK 27 | CRANE/DG NITROCELLULOSE 76.9700
TNT 15.7900
DINITROTOLUENE 5.8800
DIPHENYLAMINE 0.7560
POTASSIUM SULFATE 0.5040
GRAPHITE 0.1680
60 1315-C299 CTG 3 IN 50 CAL AA MK27 CRANE/DG NITROCELLULOSE 76.9700
NON-FL TNT 15.7900
DINITROTOLUENE 5.8800
DIPHENYLAMINE 0.7560
POTASSIUM SULFATE 0.5040
GRAPHITE 0.1680
61 1315-C305 CTG 3 IN 50 CAL ILLUM CRANE/DG NITROCELLULOSE 79.0500
MK25 MODS POTASSIUM NITRATE 10.0700
DINITROTOLUENE 6.0700
CHARCOAL 2.0200
SULFUR 1.3400
DIPHENYLAMINE 0.7800
POTASSIUM SULFATE 0.5200
GRAPHITE 0.1700
62 1315-C307 CTG 3 IN 50 CAL HE-IR CRANE/DG NITROCELLULOSE 73.2700
MK33
TNT 19.8400
DINITROTOLUENE 5.6100
DIPHENYLAMINE 0.7210 |
POTASSIUM SULFATE 0.4810
GRAPHITE 0.1600
63 1315-C319 CTG 50 CAL VT NON-FRAG | CRANE/DG NITROCELLULOSE 72.5300
MK31 POTASSIUM NITRATE 15.3500
DINITROTOLUENE 5.5700
CHARCOAL 3.0700
SULFUR 2.0500
DIPHENYLAMINE 0.7200
POTASSIUM SULFATE 0.4800
GRAPHITE 0.1600
64 1315-C320 CTG-3 IN 50 CAL VT CRANE/DG NITROCELLULOSE 72.5300
NON-FRAG MK31 POTASSIUM NITRATE 15.3500
DINITROTOLUENE 5.5700
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CHARCOAL 3.0700
SULFUR 2.0500
DIPHENYLAMINE 0.7200
POTASSIUM SULFATE 0.4800
GRAPHITE 0.1600
65 1315-C321 CTG 3 IN 50 CAL HE-IR CRANE/DG NITROCELLULOSE 75.5600
MK31
NON-FL RDX 15.7700
DINITROTOLUENE 5.7900
WAX 1.5600
DIPHENYLAMINE 0.7440
POTASSIUM SULFATE 0.4960
, GRAPHITE 0.1650
66 1315-C322 CTG 3 IN 50 CAL HE-IR CRANE/DG NITROCELLULOSE 73.2700
MK31
FLASHLESS TNT 19.8400
DINITROTOLUENE 5.6100
DIPHENYLAMINE 0.7210
POTASSIUM SULFATE 0.4810
GRAPHITE 0.1600
67 1315-C338 CTG-3 iN 50 CAL BL-P CRANE/DG NITROCELLULOSE 91.4000
MK29/27/185 FLASHLESS DINITROTOLUENE 7.0000 !
DIPHENYLAMINE 0.9000 -
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
68 1315-C341 CTG-3 IN 50 CAL BL-P CRANE/DG NITROCELLULOSE 91.4000
MK28/27/185 FLASHLESS DINITROTOLUENE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
69 1315-C347 CTG-3 IN 50 CAL HC CRANE/DG NITROCELLULOSE 76.9700
MK33 FLASHLESS TNT 15.7900
DINITROTOLUENE 5.8800
DIPHENYLAMINE 0.7560
POTASSIUM SULFATE 0.5040
GRAPHITE 0.1680
70 1315-C348 CTG-3 IN 50 CAL HC CRANE/DG NiITROCELLULOSE 68.8000
MK33 NON-FL RDX 22.3700
DINITROTOLUENE 5.2600
WAX 2.2400

DIPHENYLAMINE

0.6800
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POTASSIUM SULFATE 0.4500
GRAPHITE 0.1500
71 1315-C373 CTG 3 IN 50 CAL VT CRANE/DG NITROCELLULOSE 77.8500
NON-FRAG MK36 NFL SODIUM NITRATE 11.1200
' DINITROTOLUENE 5.9600
CHARCOAL 2.2200
SULFUR 1.4800
DIPHENYLAMINE 0.7660
POTASSIUM SULFATE 0.5110
GRAPHITE 0.1700
72 1315-C375 CTG 3 IN 50 CAL VT CRANE/DG NITROCELLULOSE 77.8500
NON-FRAG MK36 NFL SODIUM NITRATE 11.1200
DINITROTOLUENE 5.8600
CHARCOAL 2.2200
SULFUR 1.4800
DIPHENYLAMINE 0.7660
POTASSIUM SULFATE 0.5110
GRAPHITE 0.1700
73 1315-C429 CTG 105-MM HEP-1 M393 CRANE/DG RDX 46.9600
SERIES NITROCELLULOSE 40.4400
DINITROTOLUENE 4.7600
WAX 4.6400
DIBUTYLPHTHALATE 2.3800
DIPHENYLAMINE 0.4800
POTASSIUM NITRATE 0.3900
MAGNESIUM POWDER 0.1200
STRONTIUM NITRATE 0.1200
CHARCOAL 0.0800
SULFUR 0.0500
74 1315-C430 105 MM HE M1 W/O FUZE CRANE/DG TNT 52.6800
RDX 22,9300 |
NITROCELLULOSE 19.9300 °
DINITROTOLUENE 2.3400
DIBUTYLPHTHALATE 1.1600
POTASSIUM NITRATE 0.2600
DIPHENYLAMINE 0.2300
ANTIMONY SULFIDE
LEAD THIOCYANATE
POTASSIUM CHLORATE
75 1315-C510 CTG 105-MM TP-T M467 CRANE/DG NITROCELLULOSE 83.5500
DINITROTOLUENE 9.8200
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DIBUTYLPHTHALATE 49100
DIPHENYLAMINE 0.9800
POTASSIUM NITRATE 0.8000
MAGNESIUM POWDER 0.2400
STRONTIUM NITRATE 0.2400
CHARCOAL 0.1700
SULFUR 0.1100
BARIUM PEROXIDE 0.0600
PERCHLOROPENTACYCL 0.0400
ODECANE
VINYL ALCOHOL 0.0400
ACETATE RESIN
76 1315-C699 CTG 4.2 IN HE M329A2 CRANE/DG RDX 51.1900
W/O FUZE TNT 38.6900
NITROCELLULOSE 4.6500
NITROGLYCERIN 3.8300
WAX 0.8530
POTASSIUM NITRATE 0.3950
METHYLPHTHALATE 0.2670
CHARCOAL 0.0556
ETHYL CENTRALITE 0.0534
SULFUR 0.0371
77 1315-C800 PJ & PJCHG - 120 MM CRANE/DG NITROGUANIDINE 33.1900
HE T15E3 RDX 22.9900
TNT 14.9700
NITROCELLULOSE 12.1300
NITROGLYCERIN 11.5300
DIBUTYLPHTHALATE 2.7300
STRONTIUM NITRATE 0.0137
LEAD COMPOUNDS 0.0058
ALUMINUM 0.0004
BARIUM CHROMATE 0.0003
ANTIMONY SULFIDE 0.0003
BARIUM NITRATE 0.0000
78 1315-C801 PJ & PRCHG 120 MM CRANE/DG NITROGUANIDINE 33.1900
HE M356 RDX 229900
TNT 14.9700 :
NITROCELLULOSE 12.1300
NITROGLYCERIN 11.5300
DIBUTYLPHTHALATE 2.7300

STRONTIUM NITRATE

0.0137
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LEAD COMPOUNDS 0.0059
ALUMINUM 0.0004
BARIUM CHROMATE 0.0003
ANTIMONY SULFIDE 0.0003
BARIUM NITRATE 0.0000
79 1315-C807 PJ & PPCHG 120 MM CRANE/DG NITROCELLULOSE 71.7200
HEAT-TM 469 RDX 10.1400
DINITROTOLUENE 8.2400
TNT 6.5900
DIBUTYLPHTHALATE 2.4700
DIPHENYLAMINE 0.8240
MAGNESIUM POWDER 0.0212
STRONTIUM NITRATE 0.0198
BARIUM PEROXIDE 0.0112
LEAD COMPOUNDS 0.0011
ANTIMONY SULFIDE 0.0001
80 1320-D151 BURSTER PROJ. M71 CRANE/DG RDX 60.0000
F/GAS PROJ. 155 MM TNT 39.0000
WAX 1.0000
81 1320-D153 BRUSTER PROJ. M83 CRANE/DG RDX 60.0000
TNT 39.0000
- WAX 1.0000
82 1320-D485 PROJ. 155-MM HE 101 CRANE/DG TNT 99.6700
TETRYL 0.3300
LEAD COMPOUNDS 0.0100
ANTIMONY SULFIDE
BARIUM COMPOUNDS
BORON POWDER
CARBORUNDUM
POTASSIUM CHLORATE
TETRACENE
83 1320-D568 PROJ. 155-MM HE 101 CRANE/DG TNT 99.6800
TETRYL 0.3200
LEAD COMPOUNDS 0.0100
ANTIMONY SULFIDE
BARIUM COMPOUNDS
BORON POWDER
CARBORUNDUM
POTASSIUM CHLORATE
TETRACENE
84 1375-M757 CHG ASSY DEMO 183 CRANE/DG RDX 91.0000
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COMP C-4 8x2.5 LBS. SEBACATE 5.3000
POLYISOBUTYLENE 2.1000
MOTOR OIL 1.6000
85 1390-N519 PRIMER PERC M57 CRANE/PP POTASSIUM NITRATE 72.8500
CHARCOAL 15.3800
SULFUR 10.2400
POTASSIUM CHLORATE 0.8000
LEAD THIOCYANATE 0.3800
ANTIMONY SULFIDE 0.2600
TRINITROTOLUENE 0.0800
86 152-MM PROJECTILES CRANE/DG COMPOSITION B 100.0000
87 155-MM HIGH-EXPLOSIVE PROJECTILE | CRANE/DG NITROCELLULOSE 50.5600
M107 (TNT) 00-529-7331 TRINITROTOLUENE 42.3000
DINITROTOLUENE 5.8200
DIBUTYLPHTHALATE 1.1600
RDX 0.1300
POTASSIUM NITRATE 0.0100
TETRYL 0.0100
88 155-MM HIGH-EXPLOSIVE CRANE/DG RDX 58.4700
PROJECTILE,
RAP M549 SERIES (COMPOSITION B) TRINITROTOLUENE 40.2400
WAX 0.9800
TETRYL 0.0300
LEAD AZIDE & LEAD 0.0100
STYPHNATE
89 155-MM PROPELLANT CHARGE CRANE/PA NITROCELLULOSE 87.0000
CARTRIDGE WITHOUT PRIMER, DINITROTOLUENE 10.0000
RB M119 SERIES DIBUTYLPHTHALATE 2.0000
DIPHENYLAMINE 1.0000
80 155-MM PROPELLANT CHARGE CRANE/PA NITROCELLULOSE 85.0000
CARTRIDGE, GB, M3 SERIES DINITROTOLUENE 10.0000
DIBUTYLPHTHALATE 4.0000
DIPHENYLAMINE - 1.0000
91 155-MM PROPELLANT CHARGE CRANE/PA NITROCELLULOSE 85.0000
CARTRIDGE, WB M4 SERIES DINITROTOLUENE 10.0000
DIBUTYLPHTHALATE 4.0000
DIPHENYLAMINE 1.0000
92 165-MM HEP CARTRIDGE, M123A1 CRANE/DG RDX 79.9800
(COMPQOSITION A3) NITROCELLULOSE 9.0300
WAX 7.9100
| NITROGLYCERIN 2.2700




TABLE A-1

RREPRESENTATIVE REACTIVE WASTE TREATMENT ITEMS

ELIGIBLE FOR OB/OD THERMAL TREATMENT

NSWC CRANE
PAGE 18
Crane Description Unit Component Wt. %
No.
POTASSIUM CHLORATE 0.4500
BARIUM NITRATE 0.1600
POTASSIUM NITRATE 0.0900
ETHYL CENTRALITE 0.0700
GRAPHITE 0.0300
93 175-MM HIGH EXPLOSIVE PROJECTILE { CRANE/DG NITROCELLULOSE 56.7600
M437A1/M37A2 (TNT) TRINITROTOLUENE 34.7500
DINITROTOLUENE 6.5200
DIBUTYLPHTHALATE 1.3100
94 175-MM HIGH-EXPLOSIVE CRANE/DG NITROCELLULOSE 56.3100
PROJECTIVE,
M437A2 (COMPOSITION B) RDX 21.1200
TNT 14.1400
DINITROTOLUENE 6.4700
DIBUTYLPHTHALATE 1.3000
. DIPHENYLAMINE 0.6500
95 22 CALIBER CRANE/DG/PP | DINITROTOLUENE 91.4000
NITROCELLULOSE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
96 22 MM SUBCALIBER DEVICE CRANE/DG/PP | POTASSIUM NITRATE 74.0000
CHARCOAL 16.0000
SULFUR 10.0000
97 3"/50 FUZES CRANE/DG BLACK POWDER 100.0000
98 3"/50 PROJECTILES CRANE/DG TNT 100.0000
99 30 CALIBER BLANK CRANE/DG/PP | DINITROTOLUENE 91.4000 |
NITROCELLULOSE 7.0000 .
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
100 30 CALIBER CARBINE CRANE/DG/PP | DINITROTOLUENE 91.4000
NITROCELLULOSE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
101 38 SPECIAL CRANE/DG/PP | DINITROTOLUENE 91.4000
NITROCELLULOSE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000

GRAPHITE

0.2000
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102 40-MM HEDP CARTRIDGE, M433 CRANE/DG RDX 97.5800
DESENSITIZER 1.4900
NITROCELLULOSE 0.4200
NITROGLYCERIN 0.2900
LEAD COMPOUNDS 0.1400
POTASSIUM CHLORIDE 0.0300
ANTIMONY SULFIDE 0.0100
BARIUM NITRATE 0.0100
ETHYL CENTRALITE 0.0100
POTASSIUM NITRATE 0.0100
103 40-MM HIGH-EXPLOSIVE CARTRIDGE. | CRANE/DG RDX 90.6100
LNKD, M383E1 NITROCELLULOSE 6.0800
NITROGLYCERIN 1.5300
DESENSITIZER 1.3800
BARIUM NITRATE 0.1200
LEAD COMPOUNDS 0.1200
POTASSIUM NITRATE 0.0700
ETHYL CENTRALITE 0.0500
GRAPHITE 0.0200
POTASSIUM CHLORATE 0.0200
ANTIMONY SULFIDE 0.0100
104 40-MM HIGH-EXPLOSIVE CARTRIDGE, | CRANE/DG RDX 59.2200
M406 TRINITROTOLUENE 38.5000
WAX 0.9900
NITROCELLULOSE 0.5900
NITROGLYCERIN 0.4100
LEAD COMPOUNDS 0.2000
POTASSIUM CHLORATE 0.0400
ANTIMONY SULFIDE 0.0200
POTASSIUM NITRATE 0.0200
BARIUM NITRATE 0.0100
ETHYL CENTRALITE 0.0100
105 40-MM PAP CARTRIDGE, M576 CRANE/DG METAL PELLETS 99.1200
NITROCELLULOSE 0.6000
NITROGLYCERIN 0.1500
POTASSIUM CHLORATE 0.0500
ANTIMONY SULFIDE 0.0200
LEAD THIOCYANATE 0.0200
BARIUM NITRATE 0.0100
ETHYL CENTRALITE 0.0100 |

LEAD AZIDE

0.0100
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POTASSIUM NITRATE 0.0100

106 40-MM TP CARTRIDGE, M781 CRANE/PA NITROCELLULOSE 57.7700
NITROGLYCERIN 39.9300
POTASSIUM NITRATE 1.5000
ETHYL CENTRALITE 0.8000

107 40-MM TP LNKD CARTRIDGE, M385 CRANE/DG NITROCELLULOSE 77.0700
NITROGLYCERIN 19.3700
BARIUM NITRATE 1.3900
POTASSIUM NITRATE 0.7500
ETHYL CENTRALITE 0.5900
GRAPHITE 0.3000
POTASSIUM CHLORATE 0.2800
ANTIMONY SULFIDE 0.0900
LEAD AZIDE 0.0300

108 45 CALIBER BLANKS k CRANE/DG/PP | BLACK POWDER 100.0000

109 60 MM MORTAR, TRAINING, M69 CRANE/DG NITROCELLULOSE 55.0000
NITROGLYCERIN 38.0000
POTASSIUM NITRATE 4.0000
CHARCOAL 1.0000
ETHYL CENTRALITE 0.7000
POTASSIUM CHLORATE 0.5000
SULFUR 0.4000
ANTIMONY SULFIDE 0.2000
LEAD SULFOCYANATE 0.2000
TNT

110 7.62 BLANK CRANE/DG/PP | NITROCELLULOSE 84.0000
NITROGLYCERIN 12.5000
DINITROTOLUENE 2.4000
ETHYL CENTRALITE 2.4000
LEAD STYPHNATE 1.5000
BARIUM NITRATE 1.4000
DIPHENYLAMINE 1.0000
DIBUTYLPHTHALATE 0.7000
ALUMINUM 0.6000
ANTIMONY SULFIDE 0.5000 |
CALCIUM CARBONATE 0.5000
POTASSIUM SULFATE 0.5000
SODIUM SULFATE 0.3000
GRAPHITE 0.2000
POTASSIUM NITRATE 0.1000
TIN DIOXIDE 0.1000
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111 7.62-MM GRENADE RIFLE CARTRIDGE, | CRANE/PP POTASSIUM NITRATE 75.0000
M64 CHARCOAL 15.0000
SULFUR 10.0000
112 76-MM TPT CARTRIDGE (M340A1) CRANE/DG NITROGUANIDINE 47.1700
NITROCELLULOSE 27.7000
NITROGLYCERIN 22.2600
ETHYL CENTRALITE 1.4800
POTASSIUM NITRATE 0.7500
CHARCOAL 0.1600
MAGNESIUM POWDER 0.1000
STRONTIUM NITRATE 0.0800
BARIUM PEROXIDE 0.0500
113 8-INCH PROPELLING CHARGE, GBM1 CRANE/PA NITROCELLULOSE 85.0000
DINITROTOLUENE 10.0000
DIBUTYLPHTHALATE ' 4.0000
DIPHENYLAMINE 1.0000
114 8-INCH PROPELLING CHARGE, WBM2 | CRANE/PA NITROCELLULOSE 85.0000
DINITROTOLUENE 10.0000
DIBUTYLPHTHALATE 4.0000
, DIPHENYLAMINE 1.0000
115 81-MM CARTRIDGE W/PD FUZE, " | CRANE/DG NITROCELLULOSE 35.3200
TPM43A1 NITROGLYCERIN 28.2600
POTASSIUM NITRATE 25.6300
CHARCOAL 5.2100
SULFUR 3.4900
DIETHYLPHTHALATE 1.6600
ETHYL CENTRALITE 0.4300
116 81-MM HIGH EXPLOSIVE CARTRIDGE | CRANE/DG RDX 55.4000
WITH PD FUZE, M374 SERIES TRINITROTOLUENE 33.9000
NITROCELLULOSE 5.7900
NITROGLYCERIN 3.7200
DESENSITIZER 0.8200
POTASSIUM NITRATE 0.2000
ETHYL CENTRALITE 0.0800
LEAD COMPOUNDS 0.0400
117 81-MM HIGH EXPLOSIVE CARTRIDGE | CRANE/DG RDX 59.9600
WITH PD FUZE, M374 SERIES TNT 36.4400
NITROCELLULOSE 1.7800
NITROGLYCERIN 1.3300
WAX 0.8900 |
118 81-MM HIGH-EXPLOSIVE CARTRIDGE, | CRANE/DG RDX 56.5000
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M43A1, WITH PD FUZE, M525 TRINITROTOLUENE 34.9000
NITROCELLULOSE 4.0000
NITROGLYCERIN 3.2000
WAX 0.8000
DIETHYLPHTHALATE 0.2000
DINITROTOLUENE 0.1000
POTASSIUM NITRATE 0.1000
TETRYL 0.0600
ETHYL CENTRALITE 0.0500
LEAD AZIDE 0.0300
119 81-MM MORTAR IGNITION CRANE/C/PP NITROCELLULOSE 57.7500
CARTRIDGE,
M6 NITROGLYCERIN 40.0000
POTASSIUM NITRATE 1.5000
ETHYL CENTRALITE 0.7500
120 90-MM CARTRIDGE, AP-T, M318 CRANE/C NITROCELLULOSE 85.4200
SERIES DINITROTOLUENE 9.8200
DIBUTYLPHTHALATE 1.9400
DIPHENYLAMINE 1.0300
STRONTIUM NITRATE 0.6400
POTASSIUM NITRATE 0.4800
MAGNESIUM POWDER 0.4000
CHARCOAL 0.1000
ALUMINUM 0.0200
121 90-MM HEAT CARTRIDGE. M371A1 CRANE/DG NITROCELLULOSE 36.2300
RDX 32.2800
TNT 22.9300
NITROGLYCERIN 3.9700
BARIUM NITRATE 0.6000 |
WAX 0.5700 -
POTASSIUM NITRATE 0.3500 :
ETHYL CENTRALITE 0.2700
GRAPHITE 0.1300
122 90-MM HEAT PROJECTILE CRANE/DG TNT 100.0000
123 90-MM HIGH EXPLOSIVE CARTRIDGE CRANE/DG NITROGUANIDINE 42.1500
WITH PD FUZE (M71) NITROCELLULOSE 156.3800
NITROGLYCERIN 14.6500
RDX 14.1200
TNT 8.8500
ETHYL CENTRALITE 4.6400
CRYOLITE 0.2100
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124 90-MM HIGH EXPLOSIVE CARTRIDGE CRANE/DG NITROGUANIDINE 42.3700

WITHOUT FUZE, M71 NITROCELLULOSE 15.4700

NITROGLYCERIN 14.7200
RDX 13.6700
TNT 8.9000
ETHYL CENTRALITE 4.6600

125 BLACK POWDER CRANE/PA POTASSIUM NITRATE 74.0000
CHARCOAL 15.6000
SULFUR 10.4000

126 BLASTING CAPS CRANE/DG/PP | LEAD AZIDE 100.0000

127 BOMB NOSE, FUZE, M904 E2/E3 CRANE/DG RDX 99.4500
TETRYL 0.2700
BARIUM CHROMATE 0.0900
LEAD COMPOUNDS 0.0900
ZIRCONIUM NICKEL 0.0500
ALLOY
POTASSIUM 0.0200
PERCHLORATE
RAREOX 0.0200

128 BOMB TAIL FUZE, M905 CRANE/DG TETRYL 99.8500
BARIUM CHROMATE 0.0200
LEAD AZIDE 0.0100
ZIRCONIUM NICKEL 0.0100
ALLOY

129 BOMLET, FRAGMENTATION CRANE/DG TNT 100.0000

130 BOOSTER ADAPTER, T45E7 CRANE/DG TETRYL 100.0000

131 BOOSTER BOMB ADAPTER, T46E3/E3 CRANE/DG TETRYL 100.0000

132 BOUNDING ANTIPERSONNEL MINE, CRANE/DG TRINITROTOLUENE 99.8000

M16 SERIES ZIRCONIUM 0.0900

POTASSIUM NITRATE 0.0800
BARIUM CHROMATE 0.0500 ||
CHARCOAL 0.0200 |
NICKEL ALLOY 0.0100 |
POTASSIUM 0.0100
PERCHLORATE
SULFUR 0.0100

133 C-58 BLASTING CAPS CRANE/DG/PP { LEAD AZIDE 100.0000

134 COMPOSITION A3 CRANE/DG/PA | RDX 91.0000
WAX 9.0000
RDX 98.0000

135 COMPOSITION A5 CRANE/PA STEARIC 1.5000

136 COMPOSITION B (60/40 CYCLOTOL) CRANE/PA/DU | RDX 60.0000 |
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TNT 39.0000
WAX 1.0000
137 COMPOSITION C4 CRANE/DG RDX 91.0000
DI(2-ETHYLHEXYL)SEBAC 5.3000
ATE
POLYISOBUTYLENE 2.1000
MOTOR OIL 1.6000
138 CYCLATOL CRANE/PA RDX 75.0000
TNT 25.0000
139 DEMOLITION CHARGE M186 FLEX CRANE/DG PETN OR RDX 100.0000
140 DETONATOR CORD CRANE/DG PETN 100.0000
141 ELECTRIC BLASTING CAP CRANE/C/PP RDX 90.0000
LEAD AZIDE 5.0000
LEAD STYPHNATE 5.0000
142 ELECTRIC SQUIBS CRANE/PP BLACK POWDER 100.0000
143 ELECTRICAL SQuUIiB, M1 CRANE/PP POTASSIUM CHLORATE 60.0000
DIAZONDINITROPHENOL 20.0000
CHARCOAL 15.0000
NITROSTARCH 5.0000
144 ELECTRICAL SQUIB, M1A1 CRANE/PP POTASSIUM CHLORATE 60.0000
DIAZONDINITROPHENOL 20.0000
CHARCOAL 16.0000
. NITROSTARCH 5.0000
145 EXPLOSIVE A4 CRANE/PA RDX 97.0000
WAX 3.0000
146 FRAGMENTATION HAND GRENADE, CRANE/DG RDX 39.1000
M61 TETRYL PELLETS 35.1500
TNT 25.1900
WAX 0.0100
147 FRAGMENTATION HAND GRENADE, CRANE/DG RDX 60.3900
M67 TNT 38.6300
WAX 0.0100
148 FRAGMENTATION HAND GRENADE, CRANE/DG TNT 54.0400
MK2/M26 SERIES RDX 42.0400
TETRYL PELLETS 3.8800
WAX 0.0100
149 GRENADE, TRAINING, M21 CRANE/DG POTASSIUM NITRATE 45.6000
BARIUM CHROMATE 22.5000
CHARCOAL 9.5000
SULFUR 6.3000
NICKEL POWDER 5.5000
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POTASSIUM 5.2000
PERCHLORATE
ZIRCONIUM POWDER 4.3000
LEAD STYPHNATE 0.4000
BARIUM NITRATE 0.2000
ANTIMONY SULFIDE 0.0010
TETRACENE 0.0010

150 HAND GRENADE FUZE, M201A1 CRANE/PP LEAD COMPOUNDS 59.1000
SILICONE 13.6400
MAGNESIUM POWDER 13.6300
TITANIUM 5.2300
IRON OXIDE 4.5400
ZIRCONIUM POWDER 1.6600
BARIUM NITRATE 1.2900
POTASSIUM CHLORATE 0.4500
FERRIC OXIDE 0.3900
POTASSIUM 0.2200
PERCHLORATE
TNT 0.0600

151 HAND GRENADE FUZE, M204 SERIES | CRANE/PP RDX 100.0000

152 HAND GRENADE FUZE, M213 CRANE/PP RDX 61.9000
LEAD COMPOUNDS 34.1500
BARIUM CHROMATE 1.9200
NICKEL POWDER 0.4900
POTASSIUM 0.4500
PERCHLORIDE
ZIRCONIUM POWDER 0.3800
BARIUM NITRATE 0.2700
ALUMINUM POWDER, 0.1200
ATOMIZED
ANTIMONY SULFIDE 0.1200
CALCIUM STEARATE 0.1200
TETRACENE 0.0600 |

153 HAND GRENADE PRACTICE FUZE, CRANE/PP POTASSIUM NITRATE 75.0000 -

M205 CHARCOAL 15.0000

SULFUR 10.0000

154 HAND GRENADE PRACTICE FUZE, CRANE/PP POTASSIUM NITRATE 75.0000

M228 CHARCOAL 15.0000

SULFUR 10.0000

155 HBX-1, -3, AND -6 CRANE/DG/PA/ | RDX 39.6000

DU

TNT 37.8000
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ALUMINUM 17.1000
DESENSITIZER (COMP D2) 5.0000
CACL 0.5000
156 HEAVY, HIGH-EXPLOSIVE ANTITANK CRANE/DG RDX 60.0000
MINE, M15 TNT 39.0000
WAX 0.9900
TETRYL 0.0200
157 HMX (HOMOCYCLONITE) CRANE/PA/DU | HMX 100.0000 |
158 INCREMENT A, PROPELLING CHARGE | CRANE/PA NITROCELLULOSE 57.7500 {
MS0A1 FOR AN 81-MM MORTAR NITROGLYCERIN 40.0000 |
POTASSIUM NITRATE 1.5000 |i
ETHYL CENTRALITE 0.7500
159 INCREMENT B, PROPELLING CHARGE | CRANE/PA NITROCELLULOSE 91.4000
MS0A1 FOR AN 81-MM MORTAR DINITROCELLULOSE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
160 LEAD AZIDE CRANE/DG LEAD AZIDE 100.0000
161 LEAD STYPHNATE CRANE/DG LEAD STYPHNATE 100.0000
162 M-6 BLASTING CAPS CRANE/DG/PP | LEAD AZIDE 100.0000
163 M1 CRANE/PA NITROCELLULOSE 85.0000
DINITROTOLUENE 10.0000
DIBUTYLPHTHALATE 5.0000
DIPHENYLAMINE 5.0000 .
LEAD CARBONATE 1.0000
POTASSIUM SULFATE 1.0000
164 M18A1 ANTIPERSONNEL MINE WITH CRANE/DG RDX 99.7900
M57 FIRING DEVICE ' LEAD COMPOUNDS 0.1500
PETN 0.0500
BARIUM CHROMATE 0.0100
165 M18A1 ANTIPERSONNEL MINE CRANE/DG RDX 100.0000
WITHOUT FIRING DEVICE
166 M26 CRANE/PA NITROCELLULOSE - 67.2500
NITROGLYCERIN 25.0000
ETHYL CENTRALITE 6.0000
BARIUM NITRATE 0.7500
POTASSIUM NITRATE 0.7000
GRAPHITE 0.3000
167 M3 FLASH REDUCER FOR 8-INCH CRANE/C POTASSIUM NITRATE 75.0000
PROPELLING CHARGE CHARCOAL 15.0000
SULFUR 10.0000
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168 M30 CRANE/PA NITROGUANIDINE 47.7000
NITROCELLULOSE 28.0000
NITROGLYCERIN 22.5000
ETHYL CENTRALITE 1.5000
CRYOLITE 0.3000
GRAPHITE 0.1000
169 M13 TRACERS CRANE/C STRONTIUM NITRATE 44.0000
MAGNESIUM POWDER 42.0000
PERCHLOROPENTACYCL 7.0000
ODECANE
VINYL ALCOHOL 7.0000
170 M6 CRANE/PA NITROCELLULOSE 87.0000
' DINITROTOLUENE 10.0000
DIBUTYLPHTHALATE 3.0000
DIPHENYLAMINE 1.0000
171 M60 IGNITER, TIME BLASTING FUZE CRANE/DG LEAD THIOCYANATE 37.5000
""" POTASSIUM CHLORATE 37.5000
BARIUM NITRATE 10.0000
GLASS 10.0000
TNT 5.0000
172 M605 FUZE COMBINATION FOR M16 CRANE/PP POTASSIUM NITRATE 42.0000
SERIES MINE BARIUM CHROMATE 25.0000
CHARCOAL 8.8800
NICKEL ALLOY 6.0800
SULFUR 5.9200
POTASSIUM 5.8000
PERCHLORATE _
ZIRCONIUM 47200
POTASSIUM CHLORATE 1.0800
LEAD COMPOUNDS 0.6200
ANTIMONY SULFIDE 0.3400
173 M7 CRANE/PA NITROCELLULOSE 54.6000
' NITROGLYCERIN 35.5000
POTASSIUM 7.8000
PERCHLORATE
CARBON BLACK 1.2000
DIPHENYLAMINE 1.0000
ETHYL CENTRALITE 0.9000
174 M7 PROPELLANT FOR A 105-MM CRANE/PA NITROCELLULOSE 54.6000 -
CARTRIDGE NITROGLYCERIN 35.5000
POTASSIUM 7.8000
PERCHLORATE
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CARBON BLACK 1.2000
ETHYL CENTRALITE 0.8000
175 M702 SERIES IGNITION CARTRIDGE CRANE/C NITROCELLULOSE 91.4000
’ FOR 60-MM MORTAR DINITROCELLULOSE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000
176 MILITARY DYNAMITE, LOW VELOCITY CRANE/DG TNT 67.8000
RDX/DYE 17.5000
TRIPENTAERYTHRITOL 8.6000
BINDER 4.1000
CELLULOSE ACETATE 2.0000
177 MILITARY DYNAMITE, MEDIUM CRANE/DG RDX 75.0000
VELOCITY TNT 15.0000
STARCH 5.0000
SAE NO. 10 OIL 4.0000
POLYISOBUTYLENE 1.0000
178 ND1211 DETONATORS CRANE/PP LEAD AZIDE
PETN
179 NITROGUANIDINE (PICRATE) CRANE/PA NITROGUANIDINE 100.0000
180 NON-ELECTRIC BLASTING CAP CRANE/PP/C RDX 90.0000
LEAD AZIDE 5.0000
LEAD STYPHNATE 5.0000
181 OCTOL CRANE/DG/PA/ | HMX 75.0000
DU
TNT 25.0000
182 OFFENSIVE HAND GRENADE FUZE, CRANE/PP PETN OR RDX 100.0000
M206/M6
183 OFFENSIVE HAND GRENADE, MK3A2 CRANE/DG TNT 99.0000
RDX 0.3800
BARIUM COMPOUNDS 0.3400
LEAD COMPOUNDS 0.1400
NICKEL POWDER 0.0800
POTASSIUM 0.0800
PERCHLORATE
ZIRCONIUM POWDER 0.0600
184 PBX CRANE/DG/PA/ | RDX 95.0000
c
FLUORELASTOMERS 5.0000
185 PENTOLITE 10/90 CRANE/PA/DU | TNT 90.0000
PETN 10.0000
186 PENTOLITE 50/50 CRANE/PA/DU | PETN 50.0000
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TNT 50.0000
187 PETN (PENTAERYTHRITE CRANE/PA/DU | PETN 100.0000
TETRANITRATE)
188 PHOTOFLASH CRANE/DG/C LAMINAC 96.8000
LUPERSOL, DDM 3.0000
IRON OXIDE 0.2000
189 PIBD FUZES CRANE/DG TETRYL 100.0000
190 PRACTICE ANTITANK MINE CRANE/C POTASSIUM NITRATE 75.0000
ACTIVATOR
M1 CHARCOAL 15.0000
, SULFUR 10.0000
191 PRACTICE MINE SPOTTING CHARGE, CRANE/C POTASSIUM NITRATE 75.0000
F/APERS, M8 CHARCOAL 15.0000
SULFUR 10.0000
192 PROJECTILE BURSTER FOR A 105-MM | CRANE/DG TETRYL 75.0000
CARTRIDGE, M53/M53-A1 TRINITROTOLUENE 25.0000
193 PROJECTILE, 57 MM, HE M48 CRANE/DG TNT 100.0000
194 PROJECTILE, 57 MM, RECOILLESS, CRANE/DG TNT 100.0000
HE M306 (WITH TNT)
195 PROJECTILE, 57 MM, RECOILLESS, CRANE/DG PETN 50.0000
HE M307 (WITH PENTONITE) TNT 50.0000
196 PROJECTILE, 57 MM, RECOILLESS, CRANE/DG RDX 60.0000
HE M307A1 (WITH COMPOSITION B) TNT 39.0000
WAX 1.0000
197 PROJECTILE, 57 MM, RECOILLESS, CRANE/DG RDX 60.0000
HE, M306A1 (WITH COMPOSITION B) TNT 39.0000
WAX 1.0000
198 PROPELLING CHARGE FOR A 81-MM CRANE/PA DINITROCELLULOSE 81.1400
CHARGE NITROCELLULOSE 9.2200
NITROGLYCERIN 7.6900
DIPHENYLAMINE 0.8000
POTASSIUM SULFATE 0.5300
POTASSIUM NITRATE 0.2900
GRAPHITE 0.1800
ETHYL CENTRALITE 0.1400
199 RDX (CYCLONITE) CRANE/PA/DU | RDX 100.0000
200 ROCKET MORTAR IGNITER, M20A1 CRANE/C POTASSIUM NITRATE 75.0000
CHARCOAL 15.0000
SULFUR 10.0000
201 SAFETY FUZE CRANE/DG BLACK POWDER 100.0000
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No.

202 SMOKE POT FUZE, M207A1 CRANE/PP RED LEAD 61.6200
SILICON 20.1500
IRON OXIDE 7.0100
TITANIUM 6.9400
ZIRCONIUM POWDER 2.3800
LEAD THIOCYANATE 0.7100
POTASSIUM CHLORATE 0.7000
GROUND GLASS 0.1900
BARIUM NITRATE 0.1800
TNT 0.0900

203 SMOKLESS BLACK POWDER CRANE/PA NITROCELLULOSE 91.4000
DINITROTOLUENE 7.0000
DIPHENYLAMINE 0.9000
POTASSIUM SULFATE 0.6000
GRAPHITE 0.2000

204 TETRYL (TRINITROPHENYL- CRANE/PA/DU | TETRYL 100.0000

METHYLNITRAMINE)

205 TETRYTOL CRANE/PA/DU | TETRYL 75.0000
TNT 25.0000

206 TIME BLASTING SAFETY FUZE M700 CRANE/DG SODIUM NITRATE OR 74.0000
POTASSIUM NITRATE
CHARCOAL 16.0000 !
SULFUR 10.0000

207 TIME FUZE (BLACK POWDER) CRANE/DG SODIUM NITRATE OR 74.0000
POTASSIUM NITRATE
CHARCOAL 16.0000
SULFUR 10.0000

208 TNT CRANE/PA/DU | TRINITROTOLUENE 100.0000

209 TRITONAL CRANE/DG/PA/ | TNT 80.0000

DU

ALUMINUM 20.0000

210 U.S. PROJECTILE, 105 MM, CRANE/DG NITROCELLULOSE 40.0000

ILLUMINATING MAGNESIUM 19.0000

SODIUM NITRATE 18.6000
DINITROTOLUENE 5.9000
LAMINAC 3.6000
DIBUTYLPHTHALATE 2.9000
DIPHENYLAMINE 0.6000
COBALT NAPHTHANATE 0.0400
LUPERSOL 0.0400

211 WC846 PROPELLANT CRANE/PA NITROCELLULOSE 83.0000

NITROGLYCERIN

10.0000
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DIBUTYLPHTHALATE 6.0000
POTASSIUM SULFATE 1.0000
212 WC872 PROPELLANT CRANE/PA NITROCELLULOSE 82.5000
NITROGLYCERIN 10.0000
DIBUTYLPHTHALATE 6.0000
POTASSIUM SULFATE 1.0000
TIN DIOXIDE 0.5000
213 XM54 PROJECTILE BURSTER CRANE/DG TETRYL 75.0000
TRINITROTOLUENE 25.0000
214 106mm HEP-T, M346A1 (PROJECTILE CRANE/DG RDX 90.3700
ONLY) ' WAX 8.9400
TETRYL 0.5700
STRONTIUM NITRATE 0.0510
MAGNESIUM/ALUMINIUM 0.0340 |
ALLOY ,
BARIUM PEROXIDE 0.0170
POLIVINYL CHLORIDE 0.0060
LEAD AZIDE 0.0039
MAGNESIUM POWDER 0.0033 |
ANTIMONY SULFIDE 0.0009
CALCIUM RESINATE 0.0009
POTASSIUM CHLORATE 0.0009
GRAPHITE 0.0002
CARBORUNDUM 0.0001
215 106mm HEAT, M344A1 (PROJECTILE CRANE/DG RDX 60.2400
ONLY)
TNT 38.7400
WAX 0.9900
STEARIC ACID 0.0096
LEAD AZIDE 0.0080
PETN 0.0066
216 EXPLOSIVE D CRANE/ORR AMMONIUM PICRATE 100
217 ABL-705 (AHH) DOUBLE BASE CRANE/PA 2-NITRODIPHENYLAMINE 1
CASTING POWDER
LEAD ETHYLHEXOATE 23
(PBE)
LEAD SALICYLATE 2.3
NITROCELLULOSE 824
NITROGLYCERIN 12
218 CHARGE, PROPELLING 155 MM: CRANE/C CHARCOAL 0.005
M119A2
DIBUTYLPHTHALATE 28
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DINITROTOLUENE 9.36
DIPHENYLAMINE 0.95
LEAD 0.86
NITROCELLULOSE 81.37
POTASSIUM NITRATE 0.11
SULFUR 0.003

219 CHARGE, PROPELLING, 8-INCH M188 CRANE/C BLACK POWDER 0.85
ETHYL CENTRALITE 1.43
LEAD 0.73
NITROCELLULOSE 26.69
NITROGLYCERIN 2145
NITROGUANIDINE 4482
POTASSIUM SULFATE 0.95
TITANIUM DIOXIDE & WAX 3.08

220 GRENADE FUZE (M204A2) CRANE/C/P ALUMINUM 10.81
ANTIMONY TRISULFIDE 10.81
BARIUM NITRATE 21.62
LEAD STYPHNATE 51.36

. TETRACENE 54

221 3.5-INCH ROCKET MOTOR CRANE/C CARBON BLACK 1.2
ETHYL CENTRALITE 0.9
NITROCELLULOSE 54.6
NITROGLYCERIN 355
POTASSIUM 7.8
PERCHLORATE

222 ELECTRIC IGNITION ELEMENT (M91- CRANE/C CHARCOAL 18.32

1377-00-007-4880)

LACQUER 10.31
LEAD THIOCYANATE 31.93
POTASSIUM CHLORATE 39.44

223 PROJECTILE SIMULATOR (M74) CRANE/C ALUMINUM 10
CHARCOAL 135
POTASSIUM NITRATE 67.5
SULFUR " 9

224 30-CAL-M1, TRACER WITH 1280 CRANE/C/P ALUMINUM POWDER 0.06
ANTIMONY TRISULFIDE 0.13
BARIUM NITRATE 0.29
CALCIUM RESINATE 2.02
DINITROTOLUENE 6.79
DIPHENYLMAINE 1.06
GRAPHITE ' 03|
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LEAD STYPHNATE 0.33
MAGNESIUM POWDER 5.92
NITROCELLULOSE 71.27
PETN 0.05
POTASSIUM SULFATE 0.75
STRONTIUM NITRATE 6.54
STRONTIUM OXALATE 0.98
STRONTIUM PEROXIDE 3.47
TETRACENE 0.03 |
Units: C = Incendiary Cage
DG = Demolition Ground
DU = Dewatering Unit
PA = Bum Pans
PP = Primer Pit



APPENDIX A-2

REPRESENTATIVE
REACTIVE WASTE MATERIAL ITEMS
TREATED AT THE ABG BURN PANS

NSWC CRANE



TABLE A-2

REPRESENTATIVE REACTIVE WASTE MATERIAL ITEMS
TREATED AT THE ABG BURN PANS

NSWC CRANE
Crane No. Description
89 155-MM PROPELLANT CHARGE CARTRIDGE WITHOUT PRIMER, RB M119
SERIES
90 155-MM PROPELLANT CHARGE CARTRIDGE, GB, M3 SERIES
9 155-MM PROPELLANT CHARGE CARTRIDGE, WB M4 SERIES
106 40-MM TP CARTRIDGE, M781
113 8-INCH PROPELLING CHARGE, GBM1
114 8-INCH PROPELLING CHARGE, WBM2
125 BLACK POWDER
134 COMPOSITION A3
135 COMPOSITION A5
136 COMPOSITION B (60/40 CYCLOTOL)
138 CYCLATOL
145 EXPLOSIVE A4
155 HBX-1, -3, AND -6
157 HMX (HOMOCYCLONITE)
158 INCREMENT A, PROPELLING CHARGE M80A1 FOR AN 81-MM MORTAR
159 INCREMENT B, PROPELLING CHARGE MS0A1 FOR AN 81-MM MORTAR
163 M1
166 M26
168 M30
170 M6
173 M7
174 M7 PROPELLANT FOR A 105-MM CARTRIDGE
179 NITROGUANIDINE (PICRATE)
181 OCTOL
184 PBX
185 PENTOLITE 10/90
186 PENTOLITE 50/50
187 PETN (PENTAERYTHRITE TETRANITRATE)
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198 PROPELLING CHARGE FOR A 81-MM CHARGE
199 RDX (CYCLONITE)
203 SMOKELESS BLACK POWDER
204 TETRYL (TRINITROPHENYLMETHYLNITRAMINE)
205 TETRYTOL
208 TNT
209 TRITONAL
211 WC846 PROPELLANT
212 WC872 PROPELLANT
217 ABL-705 (AHH) DOUBLE BASE CASTING POWDER
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TABLE A-3

REPRESENTATIVE REACTIVE WASTE MATERIAL ITEMS

TREATED AT THE ABG PRIMER PIT

NSWC CRANE
Crane No. Description

1 10 GAUGE BLANKS

9 1305-A659 CTG 20 MM HEI-T M242A1 SNGL RD
10 1305-A662 CTG 20 MM HEI M56 SERI.ES LNKD
11 1305-A701 CTG 20-MM HEI M56A3 SERIES LNKD
12 1305-A775 CTG 20-MM HEI M97 SINGLE RD
13 1305-A776 CTG 20-MM INC M96 SNGL RD
14 1305-A785 CTG 20 MM HEI MZ10 SNGL RD
23 1305-A884 20 MM API M53 LNKD

31 1305-B120 CTG 30-MM TP M788 LNKD RHF
39 1310-B632 CTG, 60 MM M49 SERIES

85 1390-N519 PRIMER PERC M57

95 22 CALIBER

96 22 MM SUBCALIBER DEVICE

99 30 CALIBER BLANK
100 30 CALIBER CARBINE

101 38 SPECIAL

108 45 CALIBER BLANKS

110 7.62 BLANK

111 7.62-MM GRENADE RIFLE CARTRIDGE, M64
119 81-MM MORTAR IGNITION CARTRIDGE, M6
126 BLASTING C‘APS

133 C-58 BLASTING CAPS

141 ELECTRIC BLASTING CAP

142 ELECTRIC SQUIBS

143 ELECTRICAL SQuUIB, M1

144 ELECTRICAL SQUIB, M1A1

150 HAND GRENADE FUZE, M201A1

151 HAND GRENADE FUZE, M204 SERIES

152 HAND GRENADE FUZE, M213
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Crane No. Description
153 HAND GRENADE PRACTICE FUZE, M205
154 HAND GRENADE PRACTICE FUZE, M228
162 M-6 BLASTING CAPS
172 M605 FUZE COMBINATION FOR M16 SERIES MINE
180 NON-ELECTRIC BLASTING CAP
182 OFFENSIVE HAND GRENADE FUZE, M206/M6
202 SMOKE POT FUZE, M207A1
220 GRENADE FUZE (M204A2)
224 30-CAL-M1, TRACER WITH 1208
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TABLE A4

REPRESENTATIVE REACTIVE WAST MATERIAL ITEMS
TREATED AT THE ABG INCENDIARY CAGE
NSWC CRANE

Crane No. Description

118

81-MM MORTAR IGNITION CARTRIDGE, M6

120 90-MM CARTRIDGE, AP-T, M318 SERIES

141 ELECTRIC BLASTING CAP

167 M3 FLASH REDUCER FOR 8-INCH PROPELLING CHARGE

169 M13 TRACERS

175 M702 SERIES IGNITION CARTRIDGE FOR 60-MM
MORTAR

180 NON-ELECTRIC BLASTING CAP

184 PBX

188 PHOTOFLASH

190 PRACTICE ANTITANK MINE ACTIVATOR, M1

191 PRACTICE MINE SPOTTING CHARGE, F/APERS, M8

200 ROCKET MORTAR IGNITER, M20A1

218 CHARGE, PROPELLING 155 MM: M119A2

219 CHARGE, PROPELLING, 8-INCH M188

220 GRENADE FUZE (204A2)

221 3.5-INCH ROCKET MOTOR

222 ELECTRIC IGNITION ELEMENT (M91-1377-00-007-4880)

223 PROJECTILE SIMULATOR (M74)

224 30-CAL-M1, TRACER WITH 1280
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RERPESENTATIVE REACTIVE WASTE MATERIAL ITEMS
TREATED AT THE ABG DEWATERING UNITS

NSWC CRANE
Crane No. Description
136 | COMPOSITION B (80/40 CYCLOTOL)
155 | HBX-1, -3, AND -6
157 | HMX (HOMOCYCLONITE)
181 | OCTOL
185 | PENTOLITE 10/90
186 | PENTOLITE 50/50
187 | PETN (PENTAERYTHRITE TETRANITRATE)
199 | RDX (CYCLONITE)
204 | TETRYL
(TRINITROPHENYLMETHYLNITRAMINE)
205 | TETRYTOL
208 | TNT
209 | TRITONAL
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TABLE

A6

REPRESENTATIVE REACTIVE WASTE MATERIAL ITEMS

TREATED AT THE ORR
NSWC CRANE
Crane No. Description
136 COMPOSITION B
145 COMPOSITION A4
216 COMPOSITION D
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TABLE A-7

REPRESENTATIVE REACTIVE WASTE MATERIAL ITEMS

TREATED AT THE DEMOLITION GROUND

NSWC CRANE
Crane No. Description
1 10 GAUGE BLANKS
2 105-MM TP-T CARTRIDGE, M393A1
3 105-MM APDS-T CARTRIDGE, M392A2
4 105-MM APFSDS-T CARTRIDGE, M735
5 105-MM BLANK CARTRIDGE, M385
6 105-MM HEP-T CARTRIDGE, M393A2
7 105-MM HIGH EXPLOSIVE CARTRIDGE WITH PD FUZE (M1)
8 105-MM HIGH EXPLOSIVE CARTRIDGE WITHOUT FUZE, M1
9 1305-A659 CTG 20 MM HEI-T M242A1 SNGL RD
10 1305-A662 CTG 20 MM HEI M56 SERIES LNKD
11 1305-A701 CTG 20-MM HEI M56A3 SERIES LNKD
12 1305-A775 CTG 20-MM HEI M97 SINGLE RD
13 1305-A776 CTG 20-MM INC M96 SNGL RD
14 1305-A785 CTG 20 MM HEI MZ10 SNGL RD
15 1305-A806 CTG-20 MM API MK107 MOD 5 SINGLE ROUND
16 1305-A809 CTG-20 MM HPT T131 SINGLE ROUND
17 1305-A811 CTG-20 MM TP MK105 SNGL RD
18 1305-A812 CTG-20 MM AP-T MK108 SNGL RD
19 1305-A872 CTG-20 MM API MK107 MOD 1 SINGLE ROUND
20 1305-A873 CTG-20 MM AP-T MK108 MOD 1 SNGL RD
21 1305-A874 CTG-20 MM TP MK105 MOD 1 SNGL RD
22 1305-A876 CTG-20 MM TP MK105 MOD 0 SNGL RD
23 1305-A884 20 MM APl M53 LNKD
24 1305-A892 CTG-20 MM HPT 54A1 SNGL RD
25 1305-A974 CTG 25-MM ADP-T M791 LNKD
26 1305-B112 CTG 30-MM HE! MK3Z LNKD LHF
27 1305-B113 CTG 30-MM TP MK4Z LNKD LHF
28 1305-B114 CTG 30-MM HEI M3Z-1 LNKD RHF
29 1305-B114 CTG 30-MM HEI M799 LNKD LHF




TABLE A-7

REPRESENTATIVE REACTIVE WASTE MATERIAL ITEMS
TREATED AT THE DEMOLITION GROUND

NSWC CRANE
PAGE 2

Crane No.

Description

30

1305-8115 CTG 30-MM TP MK4Z LNKD RHF

3

1305-B120 CTG 30-MM TP M788 LNKD RHF

32

1305-B8125 CTG 30-MM HEI M799 LNKD RHF

33

1310-B551 CTG 40-MM AP M81A1 CLIPPED

34

1310-B559 40-MM EI-T-SD 4/CLIP

35

1310-B569 CTG 40-MM HE M406

36

1310-B586 CTG-57 MM HE M306 A1

37

1310-B587 CTG 57-MM HEAT M307 SERIES

38

1310-B588 CTG-57 MM TP M306 A1

39

1310-B632 CTG, 60 MM M49 SERIES

40

1310-B643 CTG 60-MM HE M888

41

1314-C306 CTG-3 IN 50 CAL HE-IR MK33

42

1315-C027 CTG-75 MM HE M48

43

1315-C302 CTG 3 IN 50 CAL AA MK27 FLASHLESS

44

1315-C052 CTG-76 MM HEAT M310

45

1315-C0583 CTG 75 MM HEP-T M349

486

1315-C113 76-MM HE PD MX166

47

1315-C122 76-MM HE M352

48

1315-C136 CTG-3 IN 50 CAL VT MK33

48

1315-C150 CTG-3 IN 50 CAL VT NSD MK33

50

1315-C152 CTG-3 IN 50 CAL VT SD MK33

51

1315-C162 CTG-3 IN 50 CAL VT NON-FRAG MK33

52

1315-C164 CTG-3 IN 50 CAL VT NON-FRAG MK33

53

1315-C172 CTG-3 IN 50 CAL iLUM MK26 MODS

54

1315-C178 CTG-3 IN 50 CAL BL-T MK27

55

1315-C179 CTG-3 IN 50 CAL BL-P MK27

56

1315-C218 CTG-3 IN 50 CAL HC MK27

57

1315-C222 CTG 81 MM HE M362 SERIES W/PD FUZE

58

1315-C223 CTG 81 MM HE M362 W/O FUZE
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59

1315-C296 CTG-3 IN 50 CAL HC MK 27

60

1315-C299 CTG 3 IN 50 CAL AA MK27 NON-FL

61

1315-C305 CTG 3 IN 50 CAL ILLUM MK25 MODS

62

1315-C307 CTG 3 IN 50 CAL HE-IR MK33

63

1315-C319 CTG 50 CAL VT NON-FRAG MK31

64

1315-C320 CTG-3 IN 50 CAL VT NON-FRAG MK31

65

1315-C321 CTG 3 IN 50 CAL HE-IR MK31 NON-FL

66

1315-C322 CTG 3 IN 50 CAL HE-IR MK31 FLASHLESS

67

1315-C338 CTG-3 IN 50 CAL BL-P MK29/27/185 FLASHLESS

68

1315-C341 CTG-3 IN 50 CAL BL-P MK29/27/185 FLASHLESS

69

1315-C347 CTG-3 IN 50 CAL HC MK33 FLASHLESS

70

1315-C348 CTG-3 iN 50 CAL HC MK33 NON-FL

7

1315-C373 CTG 3 IN 50 CAL VT NON-FRAG MK36 NFL

72

1315-C375 CTG 3 IN 50 CAL VT NON-FRAG MK36 NFL

73

1315-C429 CTG 105-MM HEP-1 M393 SERIES

74

1315-C430 105 MM HE M1 W/O FUZE

75

1315-C510 CTG 105-MM TP-T M467

76

1315-C699 CTG 4.2 IN HE M329A2 W/O FUZE

77

1315-C800 PJ & PJCHG - 120 MM HE T15E3

78

1315-C801 PJ & PRCHG 120 MM HE M356

79

1315-C807 PJ & PPCHG 120 MM HEAT-TM 469

80

1320-D151 BRUSTER PROJ. M71 F/GAS PROJ. 155 MM

81

1320-D153 BRUSTER PROJ. M83

82

1320-D485 PROJ. 155-MM HE 101

83

1320-D569 PROJ. 165-MM HE 101

84

1375-M757 CHG ASSY DEMO 183 COMP C-4 8X2.5 LBS

86

152-MM PROJECTILES

87

155-MM HIGH-EXPLOSIVE PROJECTILE M107 (TNT)
00-529-7331
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88

155-MM HIGH-EXPLOSIVE PROJECTILE, RAP M549 SERIES
(COMPOSITION B)

92

165-MM HEP CARTRIDGE, M123A1 (COMPOSITION A3)

93

175-MM HIGH-EXPLOSIVE PROJECTILE M437A1/M37A2
(TNT)

94

175-MM HIGH-EXPLOSIVE PROJECTILE, M437A2
(COMPOSITION B)

95

22 CALIBER

96

22 MM SUBCALIBER DEVICE

97

3"/50 FUZES

98

3"/50 PROJECTILES

99

30 CALIBER BLANK

100

30 CALIBER CARBINE

101

38 SPECIAL

102

40-MM HEDP CARTRIDGE, M433

103

40-MM HIGH-EXPLOSIVE CARTRIDGE, LNKD, M383E1

104

40-MM HIGH-EXPLOSIVE CARTRIDGE, M406

105

40-MM PAP CARTRIDGE, M576

107

40-MM TP LNKD CARTRIDGE, M385

108

45 CALIBER BLANKS

109

60 MM MORTAR, TRAINING, M68

110

7.62 BLANK

112

76-MM TPT CARTRIDGE (M340A1)

115

81-MM CARTRIDGE W/PD FUZE, TPM43A1

116

81-MM HIGH-EXPLCSIVE CARTRIDGE WITH PD FUZE, M374
SERIES

117

81-MM HIGH-EXPLOSIVE CARTRIDGE WITH PD FUZE, M374
SERIES

118

81-MM HIGH-EXPLOSIVE CARTRIDGE, M43A1, WITH PD
FUZE, M525

121

90-MM HEAT CARTRIDGE, M371A1
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122 90-MM HEAT PROJECTILE
123 90-MM HIGH-EXPLOSIVE CARTRIDGE WITH PD FUZE (M71)
124 90-MM HIGH-EXPLOSIVE CARTRIDGE WITHOUT FUZE, M71
126 BLASTING CAPS
127 BOMB NOSE, FUZE, M904 E2/E3
128 BOMB TAIL FUZE, M905
129 BOMLET, FRAGMENTATION
130 BOOSTER ADAPTER, T45E7
131 BOOSTER BOMB ADAPTER, T46E3/E3
132 BOUNDING ANTIPERSONNEL MINE, M16 SERIES
133 C-58 BLASTING CAPS
134 COMPOSITION A3
137 COMPOSITION C4
139 DEMOLITION CHARGE M186 FLEX
140 DETONATOR CORD
146 FRAGMENTATION HAND GRENADE, M61
147 FRAGMENTATION HAND GRENADE, M67
148 FRAGMENTATION HAND GRENADE, MK2/M26 SERIES
149 GRENADE, TRAINING, M21
155 HBX-1, -3, AND -6
156 HEAVY, HIGH-EXPLOSIVE ANTITANK MINE, M15
160 LEAD AZIDE
161 LEAD STYPHNATE
162 M-6 BLASTING CAPS
164 M18A1 ANTIPERSONNEL MINE WITH M57 FIRING DEVICE
165 M18A1 ANTIPERSONNEL MINE WITHOUT FIRING DEVICE
171 M60 IGNITER, TIME BLASTING FUZE
176 MILITARY DYNAMITE, LOW VELOCITY
177 MILITARY DYNAMITE, MEDIUM VELOCITY
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181 OCTOL

183 OFFENSIVE HAND GRENADE, MK3A2

184 PBX

188 PHOTOFLASH

189 PIBD FUZES

192 PROJECTILE BURSTER FOR A 105-MM CARTRIDGE,
M53/M53-A1

193 PROJECTILE, 57 MM, HE M48

194 PROJECTILE, 57 MM, RECOILLESS, HE M306 (WITH TNT)

195 PROJECTILE, 57 MM, RECOILLESS, HE M307 (WITH
PENTONITE)

196 PROJECTILE, 57 MM, RECOILLESS, HE M307A1 (WITH
COMPOSITION B)

197 PROJECTILE, 57 MM, RECOILLESS, HE, M306A1 (WITH
COMPOSITION B)

201 SAFETY FUZE

206 TIME BLASTING SAFETY FUZE M700

207 TIME FUZE (BLACK POWDER)

209 TRITONAL

210 U.S. PROJECTILE, 105 MM, ILLUMINATING

213 XM54 PROJECTILE BURSTER

214 106mm HEP-T, M346A1 (PROJECTILE ONLY)

215 106mm HEAT, M344A1 (PROJECTILE ONLY)
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1. AMCCOM/USAFACC OB/OD Emission Studies

1.1 Introduction

A test planning directive to conduct testing of open detonation (OD) of explosives and open burning (OB)
of propellants in support of U.S.Army Armament, Munitions and Chemical Command (AMCCOM) was
issued on April 28, 1988. A Technical Steering Committee (TSC) Symposium was held in July, 1988
followed shortly by commencement of testing. Testing of small quantities (i.e. 0.5 pounds) was
conducted during December, 1988, January and February, 1989, followed by Field Testing of large
quantities (1,980 to 2,030 pounds in detonation tests and 3,140 to 7,040 pounds in burn tests) during June
and October, 1989 and August and September, 1990). Subsequently a series of tests was conducted by
the U.S. Air Force Axr Combat Command (USAFACC) to extend the studies to cncrgcncs used by the:

Air Force.

The remainder of this section summarizes the studies, consolidates and compares the data, and presents
the complete set of emission factors.

1.2 History of Bang Box Test Development

Planning

In the mid-1980s, AMCCOM foresaw the need for characterizing emissions resulting from the OB/OD
of propellants and explosives and embarked on an ambitions program to obtain data which would be
suitable for the needs of environmental agencies in their role of issuing permits to operate such activities.
Following a preliminary test conducted to determine technology gaps, a symposium was held in July,
1988 to consider means of resolving the gaps. The symposium reviewed existing and emerging
technologies potentially suited to OB/OD testing needs. The symposium produced numerous
recommendations and a technical steering committee (TSC) was formed to provide technical direction.

The TSC proposed a list of 71 target analytes for consideration in developing analysis plans. As analyses
from the inital tests became available the list was refined, some analytes being withdrawn and others
agded. The revised list is presented as Table . (Originally Tables 1.1a, 1.1b and’l.1c from Volume
2, Test Development of the three volumes describing the Bang Box Test Series.)

The U.S. Environmental Protection Agency (U.S. EPA) provided technical guxdancc and support during
the planmng of tests and execution phases of the enuire project.



TABLE 1

AMCCOM TARGET ANALYTES

Carbon Monoxide

2-Methyinaphthalene

Carbon dioxide Naphthalane

Ozone Pyrene

Nitrogen oxides (NO, NO,, NO,) 1-Methyinaphthalene

Sulfur dioxide Biphenyl

Hydrogen cyanide Phenanthrene

Hydrogen chlonide Benz{c)acridine
Dibenzofuran

Total Suspended panticulate

PM,, panticulate

1.6-Dinivropyrene

C,. 1o C,, hydrocarbons

2-Nirronaphthalene

2.4-Dinitrotoiuene

1-Niropyrene

2,6-Dinigotoiuenc

4-Nigosodiphenylamine

2-Nigodiphenylamine

4-Nitrophenol

Phenoi 4-Nigodiphenylamine

Toluene N-Nitrosodiphenylamine
Benzene Polychlorifated dibenzo-dioxins

2.4.6-Trinitrotoluene

Polychlorinated dibenzo-furans

1.3.5-Trnitrobenzene

Diphenylamine

Resorcinol

Isophorone ditsocyanate

Salicylic acid

2.5-Diphenyloxazole

Nitroglycenne

1.1.3-Tnmethyl-3-phenylindanc

Tnaceun Anumony
Di-n-propy! adipate Arsenic
Pheny! disodecyl phosphie Banum
Diocryl sebacate ’ Cadmwm
1.2 Mcthylene bis-(4 methyl-6-i-burviphenoir Chromium
5-Ethyi-1.3-digly-cidyl-S-methv] hvdantoin dreporide Lead
Dicthylenetnarmne Berylium
Benz|a)anthracene Mercury
Benzolajpyrene Nickel
2-Napthylamine Fluonde 1on
Nitrste 1on

Diobenz{a.h)anthracene




Preliminarv Test Development

From November 28, 1988 to February 16, 1989 a series of trials was conducted at Sandia National
Laboratories (SNL, Albuquerque) in a 1000 m® hemisphere constructed of a plasticized fabric which could
stretch to accommodate small detonations. This facility, known as the "Bang Box", was fitted with
instruments and equipment suggested during the symposium and selected by.the TSC. The initial days
of testing (December 1, 1988 to December 7, 1988) consisted of testing to establish that the atmosphere
within the bang box was homogeneous and established a method to evaluate the bang box volume using
SF, as a tracer gas. The testing established that the atmosphere was indeed homogeneous after a short
period of mixing with fans. The volume of the bang box established with the tracer gas was

approximately the volume estimated knowing the diameter and assuming that the box was a perfect -
hemisphere. Nevertheless all results utilized the volume estimated with the tracer gas since the volume
-could change appreciably. Preliminary testing also involved a TNT detonation on December 7, 1988 to

allow assessment of the monitoring and sampling equipment.

Bang Box Trials

Trials were conducted during the period from January 31, 1989 to February 16, 1989. Three TNT
detonations, one double-based propellant burn and one composite propellant burn were completed. The
number of tests completed and the number of sampling and analytical techniques evaluated were adequate
to allow assessments for the development of sampling and analytical techniques for future testing. These
tests showed that the bang box, as a fully enclosed and characterized structure, was sufficiently large to
support full combustion processes and permit sampling of emissions from a cloud of known volume.

Field Tests

In June, 1989 AMCCOM initiated a two-year-long series of three large scale OB/OD field tests which
included detonations with explosive charges up to 2,030 Ibs. and burns using up to 7,040 lbs of
propeliants in a manner corresponding to normal treatment procedures. These produced large plumes
which were sampled by the equipment and instruments that had proven satisfactory during bang box
testing. For purposes of the field tests these instruments were mounted aboard an airplane. Project
scientists followed the quality control, assay and analytical procedures developed during the earlier bang

box tests.

Highlights of the testing (bang box plus field tests) include a new generation of instruments capable of
identifying and quantifying difficult compounds at the parts per trillion (ppt) or nonagram (ng) level; and
the ability to capture a representative sample from a nonhomogeneous cloud (by using the carbon balance
method rather than relying on the traditional, but often inaccurate, cloud volume method). In addition,
highlights included formation of a team of experts, the TSC, and participation of the U.S. EPA in a
quality assurance capacity throughout the planning, testing and assay. Undoubtedly the greatest singular
achievement was establishing a relationship between bang box testing and field testing thus permitting the
more efficient bang box testing to replace the time-consuming and expensive field testing.

U.S. Air Force Bang Box Tests

The U.S. Air Force Air Combat Command (USAFACC) sponsored testing of selected munitions in a
series of bang box tests conducted at Dugway Proving Grounds during February, 1993. This series of
tests used protocols and techniques developed during the AMCCOM tests. Testing included four
munitions prepared for testing in a manner paralleling open-air treatment procedures followed by the
USAF at its treatment sites. Samples were collected using high volume samplers and personal samplers.



High volume samples were analyzed both by SFC/MS and GC/MS (using EPA method 8270) methods
and the personal samples were analyzed by GC/MS - 8270. Target analytcs were essentially the same

as those used in the earlier AMCCOM tests.

1.3 AMCCOM Study

1.3.1 Sandia National Laboratory (SNL) Bang Box Tests

The tests in the SNL bang box conducted from January 31, 1989 to February 16, 1989 utilized TNT for
the explosive tests and both double based and composite propellants for the burn tests. TNT, (0.5 Ib

blocks), was chosen for the explosive to provide a worst case scenario, that is an explosive expected to '
produce relatively large quantities of pollutants for a given source mass. TNT has the potential 10
generate relatively large quantities of Products of Incomplete Combustion (PICs) due to its 74 percent
negative oxygen balance. Oxygen balance is a measure of the quantity of oxygen needed per unit of
explosive to completely convert carbon, hydrogen, and nitrogen to stable oxides. This means that for each
100 grams of TNT, additional oxygen (over 100 grams) must be added to convert the C, H, and N in
the TNT to stable oxides (CO,, H,0 and NO,. Other common explosives have lower oxygen

deficiencies. For exampie:

nitrocetlulose -38.7
nitroglycerine +3.5
nitroguanidine -30.8
ammonium picrate -52.0
HMX -21.6
RDX -21.6
tetryl , 474 .

Therefore, of the above explosives, only nitroglycerine has sufficient oxygen in the molecule to oxidize
all C, H. and N in the molecule to stable gases. TNT, being the most oxygen deficient has the greatest
tendency to produce PICs and also has the greatest tendency to have the parent compound emitted from
the explosion. Expressed in another way, the TNT molecule has only enough oxygen to convert 26
percent of the carbon to CO, (and hydrogen to H,O and nitrogen to NO,). Secondary combustion which
occurs by entrainment of oxygen from the ambient air into the detonation fireball is necessary for the
majority (74 percent) of the combustion that occurs. The efficiency of secondary combustion is less for
TNT than for any of the other common explosives.

Nevertheless, all emission factors developed during this testing indicate destruction efficiencies far above
99.99 percent. The overall EF for TNT from the combined tests (AMCCOM and USAFACC), is 2.7
E-6, which indicates a DRE of 99.9997 percent. The highest average EF, obtained in the Air Force
block TNT tests was 8.2 E-6. This is equivalent to a DRE of 99.9992 percent. Within that test the
highest single result was a EF of 1.02 E-5, which is equivalent to a DRE of 99.999 percent. A DRE of
only 99.99 percent would have resulted in an EF of 1.0E-4. In addition generally the bang box tests
resulted in higher EFs (therefore lower DREs) than the field tests conducted with far larger amounts of

explosives.

The quantity selected was known to ensure a detonation of less-than-maximum efficiency, therefore
tending to potentially overestimate PICs. Detonators consisted of pentaerythritol tetranitrate and RDX.
The double base propellant consisted primarily of nitroceilulose (51 percent) and nitroglycerine (39
percent). The composite propellant consisted primarily of ammonium perchlorate (85 percent) a~ "
hydroxyl-terminated polybutadiene (8 percent). Both propellants had "small amounts of additio.



chemicals for purposes such as stability, burning rate modification, physical property enhancement or as
a processing aid". (Volume 2, pp 1-5 to 1-6 of the January 1992 report on the AMCCOM tests.) The
"additional chemicals” in the double based propellant consisted of triacetin (2.7 percent), di-n-propy!
adipate (1.6 percent), 2-nitrodiphenylamine (2.0 percent), lead salicylate (1.5 percent), lead resorcylate
(0.5 percent), copper salicylate (2.0 percent), and Candelilla wax (0.1 percent). The "additional
chemicals” in the composite propellant included dioctylsebacate (4.5 percent), aluminum oxide (1.0
percent), isophorone diisocyanate (0.6 percent), and smaller amounts of 5-ethyl-1,3 diglycidyl-5-methy!
hydantoin diepoxide (0.3 percent), 2,2'-methylene bis (4-methyl-6-t-butyl phenol) (0.2 pcrccnt) phenyl
diisodecylphosphite (0.2 percent) and diethylenetriamine (O 08 percent).

Complete composition data for propellants is given in Volume I of the Field Studies (Pages 3-37 to 347).
TNT detonation tests were conducted on January 31, 1989, February 2, 1989, and February 6, 1989. -
The double base propeliant burn test was conducted on February 9, 1989 and the composite propellant

burn test was conducted on February 16, 1989.

Several additional tests were conducted during this time frame that are not included in the determination
of emission factors. For example a foam-atitenuated TNT detonation was conducted on February 13,
1989 to assess the ability of commercially available firefighting foam to serve as a surrogate for soil as
a blast mitigant in chamber detonation trials. Data collection was limited to gases and volatile organics.
In addition a multi detonation TNT test was conducted on February 8, 1989 to evaluate the collection of
a sufficient sample of detonation emissions to facilitate detection of very low levels of trace/exotic organic
detonation products. The limited data available from these two tests and a OD trial conducted on
February 15, 1989, are not included in emission factor data presented in the AMCCOM reports or in this

report.

Generally, sampling and analyses were conducted by several techniques to allow evaluation of each
technique. Some sampling techniques were unsuccessful (e.g. the CO real time sampling instrument).
Comparison of the supercritical fluid chromatography (SFC)/mass spectrometry and gas chromatographic
(GC)/mass spectrometry indicated that either is sufficiently sensitive as an analysis technique to detect
and quantify semivolatile organic target analytes. SFC is superior for some of the less thermally stable
species (e.g. nitrosamines and some nitro compounds).

Appendices 2-9 and 2-10 contain emission factor data where available for all chemicals considered.
Included in these appendices are all of the chemicals considered (from Appendix 2-7) and all
AMCCOM/U.S. FACC test data. Tables 2 ahd 3 contain emission factors (Ibs/lb) for chemicals of
concern in the Health Risk Assessment for OB and OD respectively. These tables contain data from both
AMCCOM and USAFACC testing. Commentary on the data and methods of averaging is prcsemed in
section 2.2.4.5.

Foam Attenuation Study

Use of firefighting foam in place of soil as a blast mitigant was tested in the bang box on February 13,
1989. A 221.6 gram TNT block was used and a heavy duty plastic cage was used to contain the foam.
The cage, 183 cm in diameter and 92 cm high was filled with foam. Components of the foam were: a
glycol ether, a 5-carbon alcohol, xanthan biopolymer, formaldehyde, a sulfonate surfactant and fatty
alcohols (C,,-C,,). The foam attenuated test produced generally lower concentrations of CO,, and higher
concentrations of CO, NO,, NO, and volatile organics than did the various non-attenuated TNT
detonations. The main effects of the foam were mitigation of the blast and noise and reduction of the
combustion efficiency as measured by CO, to CO ratio. A viscous polymer residue was sprcad widely
about the chamber floor.



- 1.3.2 Field Test Series

The AMCCOM ﬁeld tests were conducted in three phases.

. Phase A, conductcd from June 13, 1989 to June 21, 1989, included TNT surface
detonations and propellant burns with a triple base propellant. The M30 propellant
- consisted of nitrocellulose (28 percent), nitroglycerine (22.5 percent), nitroguanidine
(47.7 percent), ethyl centralite (1.5 percent) with minor amounts of graphite and volatiles

" (Volume 1, p 3-42 of the January 1992 report on the AMCCOM ﬁeld studies).

. Phase B, conducted from October 16, 1989 to October 31, 1989 included . TNT

. detonations and propellant burns of manufacturing residue. A variety of propellant types -

was used during the phase B test burns. The purpose of mingling propellant and inhibitor

materials was to represent waste propellants generated at manufacturing facilities. Three

- different combinations of six different propellants with cellulose acetate inhibitor were
burned. (Volume 2, p 344 of the January 1992 report on the AMCCOM studies).

e Phase C was conducted from August 7, 1990 to September 18, 1990. Surface
detonations conducted during Phase C included detonations of TNT, Explosive D,
Composition B and RDX. Propellant burns conducted during Phase C included
propellants M-1 -and M-6 and manufacturing residue. Explosive D consisted of
99.9 percent ammonium picrate with minor amounts of sulfates, ash and chloroform
insoluble and water insoluble impurities. (Vol 2, p 3-38 of the January 1992 report on
the AMCCOM studies). Composition B consisted of RDX (59.5 percent), TNT
(39.5 percent) and Composition D-2 Wax (1 percent) (Vol. 2, p 3-37 of the January 1992
report on the AMCCOM studies). The RDX explosive, PBXN-6, consisted of R”
(95 percent) and Viton A (5 percent) (Vol.2, p 3-39 of the January 1992 report on ...
AMCCOM studies). The manufacturing residue consisted of propellants in the form of
rolls 4 inches wide by 15 inches diameter by 0.08 inches thick which would have been
extruded if its manufacturing process had not been interrupted. Residues were mixtures
of two different propellants, both of which were primarily nitrocellulose and
nitroglycerine. (Vol 2, pp 342 and 347 of the January 1992 report ‘on the AMCCOM
studies).  Propellant M-l consisted of nitrocetiulose (85 percent), dinitrotoluene
(10 percent), dibutylphthalate (5 percent) and minor amounts of diphenylamine,
potassium sulfate, solvents, and water. (Vol. 2, p 3-40 of the January 1992 report on the
AMCCOM studies).  Propellant M-6 consisted of Nitrocellulose (87.7 percent)
dinitrotoluene (9.7 percent) dibutylphthalate (2.5 percent) and minor amounts -of
diphenylamine, potassium sulfate, water and solvcms (Vol 2, p 3-41 of the January 1992

T _report on the AMCCOM studies). ’

1.3 3 3 Suspended versus Surfacc Detonatlons o

During Phascs B and C of the Field Studies, several detonations of TNT were conducted with the TNT
suspended above the ground surface. Emission factors were calculated from the suspended tests
conducted and compared with the EFs calculated from all three phases of detonations conducted at surface
level. Table 4 summarizes these comparisons.



TABLE 4
EMISSION FACTORS

SURFACE DETONATIONS VERSUS
SUSPENDED DETONATIONS

Emission Factor (g/g)
Chemical Surface Suspended
Detonations Detonations
carbon monoxide -0.051 0.0071
nitric oxide 0.0012 0.0024
nitrogen dioxide 0.0020 0.0016
methane 0.0014 0.00078
TNMHCs 0.0018 0.0026
benzene 0.000096 0.000033
2.4,6-trinitrotoluene 143E-9 93E-9
naphthalene 2100E-9 906E-9
benz(a)anthracene 87E-9 . 193E-9
dibenzofuran 88E-9 125E-9
total pzniclv:xhl:s 129 . 0.25 .




The data show that the amount of particulate (soil) entrained in the surface detonation is much greater
than that from the suspended detonation. The greater amount of CO indicates, as would be expected,

the efficiency of combustion in the surface detonation is less than that of the suspended detonation. 1.e
greater amounts of methane, benzene and naphthalene produced in the surface detonations support this
premise. However, the smaller amounts of benz(a)anthracene, dibenzofuran and especially the total non-
methane hydrocarbons indicate that this less efficient combustion does not produce greater amounts of
more complex hydrocarbons. The emission factor for total particulate matter may be extremely variable
from test to test (depending on many factors such as the exact position of the plane during the pass
through the cloud). Also this will vary to a large degree with the moisture in the soil. It is mentioned
on page 4-10 of Volume 1 of the January 1992 report AMCCOM Field Studies that "Ground crews noted
very differentsoil conditions during the various testing phases”. In addition, the above calculation of a

PM-10 EF, assumes that the carbon concentration of 34.95 mg/m® given on page 4-2 is a good estimate

for all tests. Considering that the bulk of the carbon is found as CO, and that the CO, emission factor
did not vary substantially from test to test this may be a somewhat reasonable assumption. This
assumption is probably the biggest source of error in the calculation of the EF for total particulate matter.
In any event it is reasonable to conclude that the EF for total particulate matter is far larger for surface
detonations than for suspended detonations due to soil entrainment.

1.4 USAFACC Study

The USAFACC extended the bang box tests in early 1993 to OD of explosives of interest to their
treatment operations. The results of this study were presented to U.S. EPA Region VIII in October,

1993.

1.4.1 Dugwayv Proving Ground Bang Box Testing s

A new bang box was constructed at Dugway Proving Grounds (DPG) for this testing, which took place
from February 8, 1993 to February 12, 1993. A total of 15 OD tests were completed, three each on four
munitions utilized heavily by Air Force locations and three on block TNT. The block TNT testing was
performed partly to provide continuity to previous OD testing at SNL. During the planning stages for
this testing the DPG project officer maintained frequent contact with the U.S. EPA Region VIII. During
the actual testing the U.S. EPA member of the TSC took particular interest in QA/QC measures by
observing test operations, visiting supporting laboratories, providing personnel for systems audits and
preparing the QA/QC section of the final report.

The USAFACC testing included a three tiered sampling and analysis methodology. Two samples were
collected in conventional high volume ambient air samplers. One sample was analyzed by Supercritical
Fluid Chromatography/Mass Spectrometric (SFC/MS) procedures and the other by Gas

- Chromatographic/Mass Spectrometric (GC/MS) procedures, using the EPA method 8270. A third sample

was collected by a personal sampler and assayed by GC/MS using EPA method 8270.



The sample subjected to SFC/MS analysis was assayed for the same list of semi-volatile target analytes
used in the previous AMCCOM studies. These target analytes are presented in Table 5. SFC/MS
analysis was chosen because this had shown advantages over the more conventional GC/MS in detecting
less stable species such as the nitrosamines and nitro compounds. The second sample (Hi Vol sampler,
GC/MS analysis) was analyzed for a substantial list of about 120 semivolatile organic compounds. This
list of target analytes is presented in Table 6. Finally the third sample (PS sampler, GC/MS analysis)
was analyzed for a list of about 78 gases and volatile organic compounds. These target analytes are
shown in Table 7. The lists were not mutually exclusive, that is some target analytes were included on
both the list subjected to SFC/MS analysis and GC/MS analysis. In addition, since semivolatile organic
compounds can be detected in the third sample, target analytes from the first two lists were reported for
the third sample. This extension of the designed protocol provided data in instances where the higher
tiered data’ were faulty. In addition criteria pollutants, other gases (including HCN and SF,) were

targeted for analysis in each test.

Munitions studied included (1) 20 mm High-Explosive Incendiary (HEI) Cartridge, (2) 40 mm High
Explosive (HE) Cartridges, (3) M18A1 Claymore Antipersonnel Mines, and (4) T4SE7 Adapter-Boosters,

as well as the TNT.

Three 20 mm HEI Canridges in each test consisted of 10.69 grams of explosive (61 percent RDX, 35
percent aluminum powder and 4 percent wax) with 39.20 grams of WC 870 Propellant (72 to 82 percent
nitrocellulose, 8 to 11 percent nitrogiycerine with smaller amounts of graphite, potassium nitrate, sodium
sulfate, calcium sulfate, diphenylamine, dibutylphthalate, stannic dioxide and volatiles) and 1.29 grams
of I-136 incendiary. C4 Explosive Donor Charge (consisting of 91 percent RDX with polyisobutylene
and mineral oil) was used in each test in 60 gram amounts. (Volume 1, p 3-7 of the January 1994 Report

of USAFACC studies). N

Two 40 mm HE Cartridges consisted of 54.5 grams of Composition A-5 Explosive (98 percent RDX with
2 percent stearic acid), 4.64 grams of M2 Propellant (75.55 percent nitrocetlulose, 19.95 percent
_ nitroglycerine, with minor amounts of barium nitrate, potassium nitrate, dinitrotoluene, diphenylamine

and graphite). The C4 Explosive Donor Charge, 40 grams was also used in each test. (Volumc l.p3-10
of the January 1994 Report of USAFACC studies).

The nominal composition of the M18A1 Antipersonnel Mine consisted of 227 grams of the C4 Explosive
(91 percent RDX, 2 percent Polyisobutylene, and | percent Mineral Oil). (Volume 1, p 3-13 of the
January 1994 Report of USAFACC studies).

The T45E7 Adapter Booster tested consisted of 177 grams of Tetryl with 10 grams of the C4 Explosive.
(Volume 1, p 3-13 of the January 1994 Report of USAFACC studies).

The TNT tests were conducted with 227 grams (0.5 1b) blocks. Three cubical detonation blocks were
removed from their cardboard casing and tied together and suspended by monofilament nylon line.



TABLE 5

SEMIVOLATILE ORGANIC COMPOUNDS TARGETED FOR ANALYSIS
BY SFC/MS DURING USAFACC TEST

Semivolatile Organic Compounds

2.4-Dinizotoluene

2.6-Diniuvotoluene

2.4,6-Triniuvotoluene

2-Nivonaphthalene

N-Nitrosodiphenylamine

1.3.5-Trinioobenzene

2-Nigodiphenylamine

1-Niropyrene

Naphthalene

Benz{ajanthracene -

Benzofalpyrene

Pyrene

Phenol

Dibenzofuran

Diphenylamine

RDX éy:lonn::

HMX Octogen

Tetrvl




TABLE 6

SEMIVOLATILE ORGANIC COMPOUNDS FOR ANALYSIS DURING
USAFACC TESTING BY GCMS U.S. EPA METHOD 8270

1.2.4.5-Tetrachlorobenzene 4-Chloroaniline . Fluorene
1.2.4-Trichiorobenzene 4-Chloropheny! phenyl ether Hexachlorobenzene
4-Chloro-3-methylphenol Hexachlorobutadiene

.2-Dichlorobenzene

Hexachlorocyclopentadiene

1.2-Diphenylhydrazine 4-Nitroaniline

1.3.5-Trinitrobenzene 4-Nigophenol Hexachloroethane
1.3-Dichlorobenzenc 4-Nigoguinoline-1-oxide cha:hlomprop;nc
1.3-Dinitrobenzene S-Nitro-o-toluidine Indeno(1.2,3-cd)pyrene
1.4-Dichlorobenzene 7.12-Dimethylbenz(a)anthracene Isodrin
1.4-Naphthoguinone Acenaphthenc Isophorone
1.4-Phecylencdiamine Accnaphthylene Isosafrole
I-Naphthylamine Acctophenone Methapyrilene

2.3.4,5- or 2,3.4,6-TCPhenol Aniline Methyl methanesulfonate
2.3.5.6-Tetrachlorophenol Anthracene Naphthalene
2.4.5-Tnchlorophenol Benzo(alanthracene Nirrobenzene

a

4.6-Tnchlorophenol

Benzolaipyrene

N.N-Dimethyl-l-phenethylamine

Fl

4-Dichlorophenol

Benzo{biluorznthene

N-Nitrosodicthylamine

1o

4-Dimethviphenol

Benzotghuperviene

N-Nitrosodimethylamine

(]

A-Dinitrophenol

Benzo(kiflueranthene

N-Nitrosodiphenylamine

(5]

4-Dinttrotoluene

Benzoic Acd

N-Nitrosodi-n-burylamine

[

.6-Dichloruphenol

Benzvl aicohol

N-Nitrosodi-n-propylamine

[ )

.6-Dinutrotoluene

b13(2-Chiorocthoz v imethane

N-Nutrosomethyicthylamine

(]

-Acerylaminofluorene

bis(2-Chioroethvlether

N-Nitrosomorpholine

~

-Chloronaphthalenc

bis(2-Chloronopropylicther

N-Nitrosopipendine

[

-Chlorophenol

bis(2-Ethvlhervliphthalate

N-Niirosopyn’olidin:

1)

-Methvinaphthalenc

Buryl benzyvi phthalate

0.0.0-incthylphosphorothioate

ro

-Methyiphenol

Carbazote

o-Toluidine

(]

-Naphthvlamine

Chlorobenzilate

Pentachlorobenzene

8}

-Nitroanmiine

Chrysenc

Penuachlorocthane

~

-Nitrophenol

Diallatetcis)

Penuchioronitrobenzene




TABLE 6

SEMIVOLATILE ORGANIC COMPOUNDS FOR ANALYSIS DURING

USAFACC TESTING BY GCMS U.S. EPA METHOD 8270
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2-Picoline Diallate(trans) Pennchlorophenoi
3.3"-Dichlorobenzidine Dibenz(a.h)anthracene Phenacean
3.3'-Dimcx.h‘ylbenzidine Dibenzofuran Phenmanthrene
A-Memylphénol Diethyi. phthalate Phenol
3-Chioropropionitniic Dimethoate Pronamide
d-M:zhykholzmﬁrenc Dirnex.hﬂ phthalate Pyrene
3-Nitroaniline Diphenylamine Pyridine

4 4°-Methylenc-bis-2-chloraniline

Di-n-buryl bhmzlax:

p-{dimethylaminc)azobenzene

4.6-Dinitro-2-methylphenol

Di-n-octyl phthalate

Safrole

4-Aminobiphenyl

Ethyl mcduncs;:lfonar.:

Tetraethyl dithiopyrophosphate

4-Bromophenyl phenyl ether

Fluoranthene

Thionazin




TABLE 7

CATEGORIES OF VOLATILE ORGANIC COMPOUNDS ANALYZED

BY SFS/MS DURING USAFACC TESTING:

Paraffins

Olefins

Noo-Bemzene A.rom:lics

Carbon dioxide,

n-Hepuane

Ethylene

Toluene

Carbon monoxide

2.4-Dimethylhexane

2-Methyl-1-pentene

1.3.5-Trimethylbenzene

Methane

2-Mcthylheptane

Propene

n-Propylbenzene

2-Mcthylpenaane

1-Butene

Styrene

3-Methylpenuane

trans-2-Hexene

i-Propylbenzene

Ethyichlorohexane 3-Methyl-1-butene Ethylbenzene
n-Hexane Isoprene 0-Xylene
i-Buane 1.3-Bumadicne m-Xylene + p-Xylene

Methyleyclopentane

trans-2-Pentene

1.2.4-Trimethylbenzene &
sec-Buryibenzene

n-Butane

cis-2-Butene

Aceryiene

2.4-Dimethylpenanc

cis-2-Hexene

Benzene

2.2-Dimethyipropanc

1-Peniene

p-Ethyltoluene

Cyclohexane

2-Methyl-2-butene

m-Ethyltoluene

n-Penane

1-Hexene

o-Ethylioluene

2.3-Dimethvipenune

4-Methyl-1-pentenc

Cyclopenatne

trans-2-butene

3-Mcthylhezane

2-Methyl-2-pentenc

n-Ocuane

2-Methyl-1-butene

Ethane

2-Pentene

2.3-Dimcthylthezane

Cyclopentene

n-Octane

cis-2-Pentene

Ethane

cis-i-Methyl-2-pentene

2.3-Dimethylhexanc

2.4 4.-Tamethyl-1-pentenc

Methylcyelohezane

2.2.4-Tnmethyl-2-pentene

2.3.4-Tnmethylpenuane

n-Nonane

2.3-Dimethyibutane

Propane
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Paraffins Olefins Non-Benzene Aromatics

2.2-Dimethyibuane

3-Ethylhexane

2.2.3.3-Teramethylbutane

2-Methylhexane

2,5-Dimethylhexane

2.2-Dimethythepane

2.2.4-Tﬁmem§mcune

n-Decane




PM-10 Results

Compared with results from earlier bang box tests conducted at SNL, the measurements of PM-10 (all
particulate matter collected has been assumed to be PM-10) were higher. Even the results from the TNT
detonations are higher than the TNT results at SNL by a factor of four, the cause of which is not known
at this time. The size of the explosive was essentially the same. A standard blasting cap was used at the
Dugway tests whereas SNL used PEEN and RDX detonators. The higher PM-10 results for each of the
other explosives tested at Dugway appears related to the amount of casing material involved. No weights
are given for these in the reports. Analysis of the toxic metals was conducted during each Air Force test.
These appear somewhat constant among the four explosives tested. In each test, however, non-toxic
metals such as iron, were either not tested or not reported. : -

1.4.2 Tentatively Identified Compounds (TICs)

Volume 2-A of the Air Force Bang Box study addresses the many peaks observed during the GC/MS
analyses that were not target analytes and not definitely identified. Standard procedure in most
laboratories (when the effort is authorized) is to automatically compare the observed mass spectra to a
reference library of mass spectral data in an effort to identify the unknown compounds. This comparison
is then presented as a list of "tentatively identified compounds” or TICs. Volume 2-A contains several
disclaimers for this list of TICs including: “Table II, Appendix D lists retention times and very tentative
identifications of compounds detected in the sample extracts that were not Appendix IX target analytes.”
and also "It should be understood that this data’is not_very reliable.” .

Although the TIC data is not useful for establishing EF for any tentatively identified compound, the data
can be used in the aggregate to evaluate whether the representativeness of the compounds considered were
carried into the risk assessment. For example, it has been determined based on waste constituents and
emission data, that halogenated compounds are not of concern. If halogenated compounds had been
present it would be probable that there would be several TICs that were halogenated compounds.

Volume 2-A Appendix D, Table | categorizes the TICs into families (and groups of families) of organic
compounds. The three family groups tabulated are (1) Aliphatics and Derivatives, (2) Benzene

Derivatives, and (3) PAHs and Derivatives.

Given the "not verv reliable” qualifier already explained, evaluation of this TIC data when considered
in the aggregate, tends to confirm that the chemicals of concern in the risk assessment adequately
represent the total risk posed by OB. OD, SF. and DF emissions.

1.5 OB/OD Emission Tests Data Summary

1.5.1 Data Summary Techniques

All positive results from the AMCCOM and USAFACC studies (that is all reported results above the
detection limit) have been used to assemble this data summary. In some cases it was necessary 1o use
the reported laboratory data where this data was not presented in the body of the various reports.
Generally in calculation of test results for the average of a series of tests the AMCCOM study geometric
means were used (o present averages. This required that any results at or below the detection limit,
which were treated as zero, were not included. In the U.S. AFACC study, averages of a series of tests
were arithmetic averages. For data summary presented in this HRA, average emission factors were
calculated using arithmetic means. Where the result was presented in the AMCCOM report as NA



(usually indicating that an insufficient number of individual test results were obtained so that no
meaningful average could be presented or that the parameter was not a target analyte for the particrlar

test) the test was not used in the calculanon of the average

In the AAMCOM reports, a value of 1E-8 was indicated in several tables (e.g. Table 4.3.2; 4.3.7.
4.3.15; Volume 1, Field Test Series) to be a satisfactory detection limit for "most target analytes.”

Therefore, this was used for a detection limit when needed for semivolatile organics. In the USAFACC
reports, no estimate of detection limit was presented. Therefore, where a value was not presented it was
assumed that the parameter was found but at a very low level. In these cases it was assumed that the
smallest value reported in other tests could be used to approximate the detection limit where needed. In
practice the value of 1E-8 for the AAMCOM detection limit or the lowest value reported in other tests
for the USAFACC detection limit appears to make little difference in calculation of the averages and the
95 perent upper confidence limit. Invariably the values reported are substantially higher than these

estimates.

Where results had been obtained both from AMCCOM and USAFACC testing, an overall average was
obtained by giving equal weight to each test. In checking these averages, it must be remembered that
a greater number of significant figures were used than presented in the tables.

1.5.2 Open Burning Emission Factor Results

Open burning (OB) emission factors (EF) developed from the AMCCOM testing (bang box and field
studies) are shown on the master list in Appendix 2-7. These are also shown in Table 2. The table
contains results of the semivolatiles obtained by SFC/MS analysis. This information is obtained from
Table 5 in Volume 1 of the Field Test Series report (Appendix 2-12). EFs for analytcs found below the
detecnon lxmxt are assumed to be equal to 1.0E-8 Ib/lb. . :

Table 2 also shows EF for four criteria pollutam gases (CO, NO, NO,, and PM-10) and three volatile
target analytes (methane, benzene, and TNMHCs) from seven different tests of propellant burns.

'1.5.3 Open Detonation Emission Factor Resuits

Open Detonation (OD) emission factors (EF) developed in the AMCCOM and/or USAFACC studies are
shown in Table 3. Table 3 shows the results for the 16 prime semivolatile organic target analytes.
Arithmetic averages were used in each set of tests. In the AMCCOM tests, results below the detection
limit were stated in AMCCOM 1ables as "BD". In these cases the value was incorporated into the
average as 1.0E-8 Ibs/lb. Where the result was indicated as NA, (i.e. not applicable) the result was not
incorporated into the average. In the USAFACC tests it was not certain that a missing result indicated
a result below detection or that the analyte was not a target analyte in that test.  In calculations of the

"~ U.S. AFACC average, a missing result was incorporated into the average as the lowest value reported

for that analyte in other tests.

Table 3 shows results for the positive values obtained in either the AMCCOM or USAFACC testing.
This table shows all compounds listed in Table 3.10 of Volume 1 of the USAFACC report. The report
indicates that these compounds were all tested for by the G/MS analyses from the Hi Vol sampler and
the PS sampler. USAFACC results are from the Hi Yol sampling unless indicated.

Table 3 also shows EFs for the energetics that were tested for during the two studies. Both studies
contain substantial data on TNT. Both studies used RDX as a target analyte. The USAFACC study v
RDX as a target analyte in all tests, whereas the AMCCOM testing analyzed for RDX only in those ca.



where the explosive contained RDX. HMX was a target analyte in the USAFACC studies, and Picric
Acid was a target analyte in one series of tests during the AMCCOM tests.

Table 3 also shows EFs for the criteria pollutants and volatile organics (including hydrogen cyanide).
Not all data is available from each study. For example the criteria pollutant gases, although analyzed in
the USAFACC study were not reported. PM-10 was not analyzed for in the AMCCOM field fests.
Similarly data on butadiene, paraffins, olefins, aromatics and TO-12 was not available from the
AMCCOM reports. Nevertheless, when all the data are used a good estimate of each EF is available.

Tables 2 and 3 summarize all OB and OD results for parameters that had data available. In these tables
each test result is shown along with the average of all tests (using 1E-8 as an gstimate of the detection
limit for AMCCOM tests and the lowest reported number for USAFACC tests). In addition the standard
deviation and 95% upper confidence limit are tabulated along with the maximum test result. In these
tables the standard deviation and upper confidence limit are calculated according to U.S. EPA publication
9285.7-081, Supplemental Guidance to RAGS: Calculating the Concentration Term. This procedure
assumes a normal distribution and the equation for the upper confidence limit (UCL) is:

UCL = x + t(s/n** where

x = mean of the untransformed data

s = standard deviation of the untransformed data

t = Student-t statistic (from Appendix IV, 40CFR264)
n = number of samples



Bang Box
Open Detonation Emission Factors

- — ADAPTER] __TNT __|TNT SURFACE|TNT SURFAGE| TNT SURFACE| PHASE C | PHASE C | PHASEC | TEST |STANDARD| _ Upper 85% Max Short-Term Long-Term
T IBLOCK TN BOOSTER|BANG BOX| _ DET DET DET __|SURF DET|SURF DET|SURF DET| AVERAGE|DEVIATION| _ Conf. Limit Value Factor Factor
c PHASEA | PHASEB PHASEC | COMPB | EXPD | RDX (ibib) (io/ib) [C) [0
1-Ntropyrene — L T o 1.0E-08 1.0E-08 3.9E-08 1.0E08 | 5BE-08 | 1.E-08| 50E-08| 27E-08| 18E-08|  4.1E-08 5.6E-08 4.08E-08 2.657E-08
1,3-Butadi _ [ i8E08| 37E06 | 18E-06| 2.8E-08 | 2.3E-05 6.6E-06 | B8.3E-06 |  14E-05 2.36-05 1.44E-05 6.562E-06
1,35-Trinitrobenzene """ 1.5E06 | 3.7E07 | 7.3E08 | _ 4.56.08 | 4.2E09 | 4.5E-08 1.05-08 1.0E08 10E°08 | 60E-08 | 18E.08 | 44E-08| 18E-07| 41E-07 |  3.9E:07 1.5E-08 3.94E07 1.824E07
1.4-Di 2.5E07 | 25E-07 | 256-07 |  2.56-07 | 3.0-07 26E-07 | 20E-08 |  2.8E-07 3.0E-07 2.79E-07 2.600E-07
2-Methyl N " T14E07| 16E07 | 14E07 |  1.5E-06 | 3.6E07 | 3.5E-06 1.0E-08 83E07| 1.2606| 1.7E-08 3.56-08 1.70E-08 8.300E-07
2 p . 5.2E-07 | 5.2E07 | 52E07 | _ 5.2E-07 | 1.0E:06 6.2E-07 | 18E-07 |  8.0E-07 1.0E-08 7.89E-07 8.160E-07
2 I 1.2E709 | 2.7E-09 | 1.2E09 | 12609 | 1.26-09 | 1.6E-07 8.0E-08 2.7E07 1.0E-08 | B.GE-08 | 43E-08| AOE-0B| 50E-08| 76E-08] 1.08-07 2.76-07 0.98E-08 5.870E-08
4-Nitrop - 34E-07 1.0E08 18E07| 1.7E07| 0.1E07 34E07 9.12E-07 1.750E-07
Acenaphthylene " - | TA3E07 | 13E-07 | 13E-07 |  3.0E07 | 5.8E-07 28E-07 | 1.8E-07 |  4.3E-07 5.9E-07 427607 2.560E-07
A ITT15E07| 14E07 | 14E07 | 20E-07 | 1.4E07 15607 | 23E08 |  1.8E07 2.0E-07 1.76E-07 1.540E-07
alpha,alpha-Dimethy ) 9.95.07 9.9E-07 9.9E-07 9.90E-07 9.900E-07
Ammon 2.9E-04 29E-04 2.9E-04 292E-04 2.920E-04
A 13E-07 | 1.3E07 | 1.3E:07 | _ 26E-07 | 1.38.:07 16E07 | 52608 | 21607 28607 206E07 1.560E-07
(VOs, including 1.6E05 | 1.5E.04 | 1.6E-05 |  3.1E03 | 3.6E04 7.26-04 | 1.2E03 |  1.86-03 3.1E-03 BAE03 7.205E-04
|Benzene 426-08 | B.3E-05 | 4.26-08 |  8.2E-04 | 1.26-04| 2.4E-06 AE05 B3E05 T.0E-04 | 6.2E-05 | 1.1E-04 | 69E-05| 13E-04| 21E-04 |  24E-04 8.2E-04 2.39E-04 1.301E-04
1.3E08| 1.3E08 | 1.3E08 |  1.2€-07 | 1.3E.08 | 3.6E-07 1.0E08 2.4E-07 1.0E08 | 1.4E08 | 38E.08 | 14E-07 | B26.08| 1.1E07 | 14E07 36E-07 1.39E-07 8.200E-08
] o T 8.0E-07 1.2E-07 | 24E07 |  3.5E-07 6.0E-07 349E07 1.200E-07
Benzyl alcohol TTTIAE07 | 1AE-07 | 14E-07 11E07 | 1.9E-07 | 1.2E07 9.6E-08 | 3.0E-08|  1.26.07 1.2E07 1.256-07 9.5716-08
Benzo[k] 48E-07 96E-08 | 1.9E-07 |  2.8E-07 4.8E-07 2.70E-07 9.800E-08
Benz T ITT4BE09 | 43E-08 | 6.6E-09 |  1.3E.07 | 2.8E-08 | 1.0E-08 22608 1.6E-07 TOE-07 | 74E00 | 19E-08| 9.3E-08| 4JE-08| 55E-08|  7.6E-08 1.6E-07 7.55E-08 4.7156-08
Buty) benzyl 21E07 | 16E-07 | 6.2E-07 | _4.8E-07 | 1.E-08 51E-07 | 34E-07 |  B4E07 1.1E-08 8.37E-07 5.140E-07
Cartion 45E03 61E-02 4.2E-02 49E-02 | 3.1E02| 5.3E02| 31E02| 89E02| 1.76:02| 52602 6.1E-02 5.15E02 3.884E-02
Chiysene D 23E.07 23E:07 23E-07 2.30E-07 2.300E-07
Oi 1.56-08 | 9.2E08 | 3.1E-08 |  96E-08 | 166-07 | 1.5E-07 1.0E-08 8.56-08 1.8E-07 | 1.0E-08 | 1.1E-07 | 20E-08 | 24E-07 | 53E-07 | 52607 2.0E-06 5.21E-07 2.449E-07
Dibenz[a,hjanthracene 4.3E:07 4.3E-07 4.3E-07 4.30E-07 4.300E-07
Dimethyl | TB8E08 | 25607 | 41E-07 | _1.8E-07 | 2.7€.07 24E-07 | 11E-07 |  34E-07 4.1E07 341607 2.396E-07
Di-n-octyl 2.7€-07 | 9.5E-07 | 1.5E-06 | _ 5.1E06 | 5.0E-07 1.7E08| 1.8E-08 |  34E-08 5.1E-08 3.35E-06 1.884E-08
Di(2 1.0E-06 | 1.16-06 | 2.0E-06 | _ 2.06-06 | 2.4E-06 1.9E-08 | 7.5E-07 |  2.6E-06 2.9E-08 2.63E-08 1.920E-08
Eihyl [ 4BE07| 34E06| 4.8E07 |  3BE-05| 9.0E08 1.0E05| 14E05| 24E05 38E05 2.38E-05 1.027E-05
Fiuoranthene 226-07 | 226-07 | 2.2E07 1.1E-06 | 3.36-07 4.2E-07 | 34E-07 |  7.5E-07 1.1E-08 7.48E-07 4.180E-07
Fiuorene 22607 | 2.26-07 | 22607 | _2.2E.07 | 3.56.07 256-07 | 52608 |  3.0E.07 35E07 2.86E-07 2.480E-07
Hexane 9.6E-07 | 2.5E-06 | 9.6E-07 |  3.0E-05| 58E-06 80E-08 | 1.1E-05| 1.9E-05 3.0E-05 1.86E-05 8.044E-08
P cyanide 9.7E-04 | 4.5E-03 | 34E-03 | 2.3E.03 | 24E-03| 4.0E05 23E-03| 15603 |  3.5E-03 45E-03 348E-03 2.268E-03
[ | 55E04| 2.8E-03| 51505  6.8E03 | 7.0E03| 25E-05[  1.56-03 1.2E03 1.5E:03 | BOED4 | 24E-03 | 20E-04| 20603 | 226-03| 3.1E-03 7.0E03 3.09E-03 1.969E-03
|7 1307 | 1.4E07 | B.E-08|  7.6E-08 | 1.7€-07 | 2.8E-05 1.0E-08 3.7E06 26E-06 | 4.2E07 | 6.3E-07 | 20E07 | 3.0E-06 | 7.6E-08 |  7.0E-08 2.8E-05 6.96E-08 3.013E-08
Nitric oxide 1.1E-02 7.0E-04 1.4E03 14E-03| BOE-04| 9.0E-04 | 0.0E-04| 24E-03| 3.5E-03 |  5.0E-03 AE-02 5.02E03 2.443E-03
Nitrogen dioxide 56E-04 3.8E-03 1.1E-03 14E03 | 10E03| 11E-03| 60E-04| 13E-03| 0.6E-04|  2.0E-03 6E-03 2.04E-03 1.337E-03
N-Nitrosodi 1.2E07 | 1.2E-07 | 12607 |  12E-07 | 12607 1.2E-07 1.2E07 1.20E-07 1.200-07
N ipheny! 2.9E0B | 4.5E-06 | 5.7E-08 |  2.8E-08 | 4.0E-08 | 2.0E-07 1.0E-08 4.4E-09 1.0E08 | 3BE0B| 58E-08| 10E-08| 4.2E-07| 1.2E-06| 1.1E-08 4.5E08 1.056-06 4.151E-07
Olefins (VOs) 6.2E-05 | 4.2E-04 | 1.0E-04 |  1.3E-03 | 1.4E-03 B6E-04 | 58E-04 | 1.2E-03 1.4E03 1.21E-03 6.625E-04
Parafins (VOs) 7.2E-05 | 1.2E-04 | 7.2E-05|  7.2E05 | 8.7E-05 85E-05 | 18E-05|  1.0E-04 1.2E04 1.03E-04 492E-05
Particulates (PM-10) 7.3E.02 | 24E.01 | 6.3E-01 23E.01 | 26E.01| 17602 24E-01 | 1.9E-01|  4.0E-01 6.3E-01 4.00E-01 A400E-01
Ph 33E-08 | 27E.07 | 24E-07 | 21606 | 1.1E-06 | 2.0E-08 1.0E-08 54607 | 7.3E07 [  1.1E-08 2.1E:08 1.07E-08 380E-07
[Phenal 1.66-07 | 1.7E:07 | 1.38:07 |  7.4€-07 | 1.3E-07 | 9.9E-08 1.0E-08 5.2E-08 1.0E-08 18606 | 3.3E-08 |  3.8E-0 9.9E-086 3.856-08 1.824E-06
Picric acid 5.0E-08 5.0E-08 5.0E-08 5.00E-08 5.000E-08
Pyrene 9.0E-08 | 4.3E-07 | O.0E-08 |  2.0E-06 | 46E-07 | 32E-08 10E-08 NA 2.2E07 | 2607 | 1.8E07 | 22607 | 33E07| 62607 | 6.0E07 20E06 6.00E-07 3285607
Styrene T1E-04 | 1.1E:04 | 1.1E-04 17603 | 1.1E-04 43E-04 | 64E-04 |  1.0E-03 1.7E:03 1.03E:03 4.280E-04
Suifur dioxide 22E-04 2.2E-04 2.26-04 2.23E-04 2.230E-04
TNMHC 9.0E-04 | 9.9E-04 | 2.76-04 | 4.9E03 | 19E-03| 5.7E-05 T4E-03 1.9E-03 21E-03 | 12603 20E03| 13E03| 16E03| 12603 | 22E-03 4.9E03 2.20E-03 1.584E-03
TO-12 (TOT.ORGANICS,C2-C15) 3.0E-04 | 1.7E-03 | 43€-04 |  7.56-03 | 2.3E-03 25E-03 | 26E-03 |  50E-03 7.56-03 4.98E-03 2.480E-03
Toluene 53E-08 | 2.2E.05 | 6.3E-08 |  2.5E-04 | S.E-05 67E-05] 9.3E-05 |  1.8E-04 2.5E-04 1.56E-04 6.872E-05
Xylenes Gsomers and midure] 3.1E-06 | 1.7E-05 | 3.1€.06 | 2.2E-04 | 2.8E-05 54E.05| BIE05| 1.3E-04 22E.04 1UED 5.425E.05
1010/97 Emissior “Original OD



Bang Box

Open Burning Emission Factors

BANGBOX | BANGBOX| PHASE A | MFGR. RESIDUE | MFGR. RESIDUE | PHASE C | PHASE C | AMCCOM [ STANDARD| Upper 95 %|  Max Short-Term Long-Term
- DOUBLE BASE | COMPOSITE | TRIPLE BASE PHASE B PHASE C M-1 M6 | AVERAGE | DEVIATION| Conf Limit | Value | Emission Factor | Emission Factor

Contaminant (OB EF) {Ib/Ib) {Ib/ib) (Ib/b) (Ib/lb)

1-Nitropyrene 1.0E-08 2.0E-08 10E08 | NA 1.0E-08 1.0E08 | 1.0E08 | 1.0E08 | 5.3E-09 1.4E08 | 2.0E-08 1.39E-08 1.0E08
1,3,5-Trinitrobenzene - NA NA 1.0E-08 NA 53E-09 10E08 | 1.0E08 | 50608 | 4.6E-09 84E09 | 10E08 8.44E-09 5.0E-09
1,6-Dinitropyrene 1.0E08 | 1.0E-08 - 1.0E-08 1.0E-08 1.00E-08 1.0E-08
2-Naphthylamine ] ] 1.0E-08 1.0E08 1.0E-08 1.0E08 1.00E-08 1.0E08
2-Nitronaphthalene o i 54E08 | 13E08 | 1.0E-08 3.7E-09 8.3E-08 10E08 | 10E08 | 26E08 | 2.8E-08 | 47E-08 | 8.3E08 4.68E-08 2.6E-08
2-Nitrophenol - o 6.9E-07 41E07 | 1.0E08 1.0E-08 NA NA NA 16E07 | 26E0Q7 | 3.5E-07 | 6.9E-07 3.49E-07 1.6E-07
2,2 -Methylene bis{4-methyl-6-t-buty! phenol} 1.0E-08 B 1.0E-08 1.0E-08 1.00E-08 1.0E-08
5-Ethyl-1,3-diglycidyl-5-methylhydantoin diepoxide 1.0E-08 B 1.0E-08 1.0E-08 1.00E-08 1.0E-08
Ammonia R o 2.0E-05 2.0E-05 2.0E-05 2.0E05 2.00E-05 2.0E-05
Benzene "" 1.1E-05 5.7E-06 1.0E-08 1.0E-08 1.6E-05 48E-06 | 1.7E06 | 56E06 | 56E-06 9.7E-06 1.6E-05 9.68E-06 5.6E-06
Benzola]pyrene 9.0E-07 1.0E08 1.0E-08 2.36-08 8.1E-08 1.0E08 | 1.0E08 | 1.5E-07 | 3.1E-07 37E07 | 90E-07 3.75E-07 1.56-07
Benz[c]acridine 1.0E-08 1.0E-08 1.0E-08 1.0E-08 1.00E08 1.0E08
Benz[ajanthracens " 10E08 1.0E-08 1.0E-08 3.8E-08 1.4E-07 1.0E-08 | 1.0E08 | 3.3E08 | 4.5E-08 6.6E08 | 1.4E07 6.56E-08 33E08
Carbon monoxide ) | 91E04 2.9E-04 2 5E-05 4.9E-04 7.0E-04 2.5E-04 | 9.5E-05 | 3.9E-04 3.0E04 6.1E-04 9.1E-04 6.14E-04 3.9E-04
Dibenzofurans - 2.6E-07 2.8E-07 1.0E-08 2.6E-07 1.2E-04 1.0E-08 | 1.0E08 | 1.7E-05 | 4.2E05 48E-05 | 1.2E-04 4.81E-05 1.7E05
Dibenz([a,h]anthracene 1.0E-08 1.0E-08 Lo 1.0E-08 1.0E-08 1.00E-08 1.0E-08
Disthylenetriamine 1.0E-08 1.0E-08 1.0E-08 1.00E-08 1.0E08
Di-n-propyladipate 1.0E-08 1.0E-08 1.0E-08 1.00E-08 1.0E-08
Dioctylsebacate 1.0E-08 1.0E08 1,0E-08 1.00E-08 1.0E08
Hydrogen cyanide 2.0E-05 2.0E-05 2.0E-05 2.0E-05 2.00E-05 2.0E-05
Isophoronedi-isocyanate T 1.0E-08 ] 1.0E-08 1.0E-08 1.00E-08 1.0E-08
Methane 6.7E-05 2.0E05 “bd bd 75604 | BOE03 | 15603 | 29E-03 39E03 | B.OE03 3.88E-03 1.5E-03
Naphthalene 1.0E-08 1.4E-06 1.0E-08 1.5E-06 5.4E-07 1.9E08 | 7.56-08 | 5.1E07 | 6.2E07 9.6E07 | 1.5E-06 9.64E-07 51E-07
Nitric oxide 1.4E-04 3.0E-03 52E-03 2.8E-03 2.6E-03 1.2E03 | 2.4E-03 | 25E-03 | 1.5E-03 35603 | 5.2E-03 3.55E-03 2.5€-03
Nitrogen dioxide 8.8E-04 6.1E-04 2.1E-03 51E-04 1.5E-04 47E04 | 52E-04 | 7.5E-04 | 5.9E-04 12E03 | 21E-03 1.18E03 7.56-04
N-Nitrosodiphenytamine ~ 1.5E-06 3.5E-08 1.0E-08 1.9E-08 2.7E-08 1.0E08 | 1.4E-10 | 2.3E-07 | 52E07 61E07 | 1.5E06 6.10E07 2.3E07
Particulates (PM-10) 1.0E-04 6.9E-03 11E-02 2.0E-02 16E-02 | 1.0E02 | 1.1E02 | 6.4E-03 16E02 | 2.0E02 1.59E-02 11E02
Phenyldiisodecylphosphite 1.0E-08 1.0E-08 1.0E-08 1.00E-08 1.0E-08
Phenol 4.4E-06 3.8E-06 1.0E-08 8.0E-06 NA 34E09 | 1.5E09 | 23E06 | 2.9E-06 45E06 | BOE06 4.4TE06 2.3E06
Pyrene B NA NA 1.0E-08 7.1E08 3.2E-07 1.0E08 | 1.0E-08 | 6.0E08 | 1.1E-07 14E07 | 32E07 1.40E-07 6.0E-08
Resorcinol 1.0E-08 1.0E-08 1.0E08 1.00E-08 1.0E08
Salicylic Acid 1.0E-08 1.0E08 1.0E-08 1.00E-08 1.0E08
Sulfur dioxide 3.6E-04 1.4E04 25E04 | 1.1E-04 73E04 | 36E04 7.34E-04 2.5E-04
TNMHC 1.6E-04 3.3E-04 1.5E06 4.5E-05 5.6E-04 46E04 | 13E05 | 2.2E-04 | 21E-04 38E04 | 56E04 3.79E-04 2.2E-04
Triacetin 1.0E-08 1.0E-08 1.0E-08 1.00E-08 1.0E-08
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APPENDIX C

WIND EROSION EMISSIONS



APPENDIX C-1

U.S.EPA TECHNICAL GUIDANCE
FOR THE DEVELOPMENT OF WIND EROSION
EMISSION RATES
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exposure of fresh surface material. This would occur whenever aggregate
material is either added to or removed from the old surface. A disturbance
of an exposed area may also result from the turning of surface material to
a depth exceeding the size of the largest pieces of material present.

Although vehicular traffic alters the surface by pulverizing surface
material, several vehicle passes may be required to restore the full ero-
sion potential, except for surfaces that crust before substantial wind ero-
sion occurs. In that case, breaking of the crust over the area of the tire/
surface contact once again exposes the erodible material beneath.

Thornthwaites' P-E (PE) Index is a useful indicator of average surface
soil moisture conditions. In the present context, the P-E Index is applied
as a correction parameter for wind generated emissions in the limited reser-
voir case. Figure 4-2 provides a basis for selecting an appropriate P-E
value. ‘

The worst-case emission rate is calculated by assuming that a disturb-
ance occurs just prior to the annual fastest mile event, both within the
24-h period of interest. For this calculation, use Equation (4-1) with
f =30 mo-1.

4.1.2 Wind Erosion from Surfaces with Unlimited Erosion Potential

For estimating respirable particulate emissions from wind erosion of
surfaces with an "unlimited reservoir" of erodible particles, a predictive
emission factor equation developed from Gillette's (1981) field measurements
of highly erodible soils is recommended. In relating the annual average
rate of respirable particulate emissions (per unit area) to field and clima-
tic factors, the equation takes the following form:

Eyo = 0.036 (1-V) (&:—])3 F(x) (4-8)
where: Eio = PMyo emission factor, i.e., annual average PM;, emission
rate per unit area of contaminated surface (g/m?-hr)
V = fraction of contaminated surface vegetative cover
(equals 0 for bare soil)
[u] = mean annual wind speed (m/s), taken from Table 4-1
X = 0.886 ut/[u] = dimensioniess ratio
F(x) = function plotted in Figure 4-3
Uy = threshold value of wind speed at 7 m (m/s)

This follows from the empirical relationship that the vertical flux of
particles smaller than 10 pm diameter is proporticnal to the cube of wind
speed. Because highly erodible soils do not readily retain moisture, no
moisture-related parameter is included in the equation.

34
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Roughness Height, z, (cm)

Ratio of wind speed at 7 m to friction velocity
as a function of roughness height.

Figure 4-1.



APPENDIX C-2

WIND EROSION EMISSION RATE
CALCULATION SHEETS FOR
PM10 AND PM23 MICRON PARTICLES
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APPENDIX C-3

THRESHOLD WIND SPEED REFERENCE
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13.2.5 Industrial Wind Erosion
13.2.5.1 Generall(1),2(2),33)

Dust emissions may be generated by wind erosion of open aggregate storage piles and exposed
areas within an industrial facility. These sources typically are characterized by nonhomogeneous
surfaces impregnated with nonerodible elements (particles larger than approximately 1 centimeter [cm]
in diameter). Field testing of coal piles and other exposed materials using a portable wind tunnel has
shown that (a) threshold wind speeds exceed
5 meters per second (m/s) (11 miles per hour [mph]) at 15 cm above the surface or 10 m/s (22 mph) at
7 m above the surface, and (b) particulate emission rates tend to decay rapidly (half-life of a few

minutes) during an erosion event. In other words, these aggregate material surfaces are characterized
by finite availability of erodible material (mass/area) referred to as the erosion potential. Any natural
crusting of the surface binds the erodible material, thereby reducing the erosion potential.

13.2.5.2 Emissions And Correction Parameters

If typical values for threshold wind speed at 15 cm are corrected to typical wind sensor height
(7 - 10 m), the resulting values exceed the upper extremes of hourly mean wind speeds observed in
most areas of the country. In other words, mean atmospheric wind speeds are not sufficient to sustain
wind erosion from flat surfaces of the type tested. However, wind gusts may quickly deplete a
substantial portion of the erosion potential. Because erosion potential has been found to increase
rapidly with increasing wind speed, estimated emissions should be related to the gusts of highest
magnitude.

The routinely measured meteorological variable that best reflects the magnitude of wind gusts is
the fastest mile. This quantity represents the wind speed corresponding to the whole mile of wind
movement that has passed by the 1 mile contact anemometer in the least amount of time. Daily
measurements of the fastest mile are presented in the monthly Local Climatological Data (LLCD)
summaries. The duration of the fastest mile, typically about 2 minutes (for a fastest mile of 30 mph),
matches well with the half-life of the erosion process, which ranges between 1 and 4 minutes. It should
be noted, however, that peak winds can significantly exceed the daily fastest mile.

The wind speed profile in the surface boundary layer is found to follow a logarithmic
distribution:



Endnotes

1 (Popup)
1.C. Cowherd, Jr., "A New Approach To Estimating Wind Generated Emissions From Coal Storage Piles”,
Presented at the APCA Specialty Conference on Fugitive Dust Issues in the Coal Use Cycle, Pittsburgh, PA,

April 1983.

2 (Popup)
2.K. Axtell and C. Cowherd, Jr., Improved Emission Factors For Fugitive Dust From Surface Coal Mining
Sources, EPA-600/7-84-048, U. S. Environmental Protection Agency, Cincinnati, OH, March 1984.

3 (Popup)
3.G. E Muleski, "Coal Yard Wind Erosion Measurement”, Midwest Research Institute, Kansas City, MO, March

1985.
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Receptor List: ABG

Receptor i Distance (m) | Elevation (m)
Radial 500 243.8
Radial 1000 253.0
Radial , 1500 253.0
Radial | - 2000 253.0
Radial 2500 249.9
Radial i 3000 246.9
Radial i 3500 246.9
Radial | 4000 g 259.1
Radial . 4500 |  256.0
Radial 5000 262.1
Cafeteria 6168 - 2316
N. Bald Eagle 7800 179.8
S. Bald Eagle 12960 155.4
DG Retreat . 7200 207.3
ABG Retreat l 120 182.9
Padanaram . 3312 167.6
Indian Springs & 5520 | 161.5
Silverville | 7680 158.5
Burns City i 11880 2134
Boundary - N 10272 228.6
Boundary - NNE | 8280 2499
Boundary - NE | 6648 ! 2225
Boundary - ENE | 6960 }‘ 216.4
Boundary - E i 2016 198.1
Boundary - ESE | 4272 ! 182.9
Boundary - SE } 6312 | 192.0
Boundary - SSE - 9672 ‘- 167.6
Boundary - S : 12912 i 152.4
Boundary - SSW | 15960 | 146.3
Boundary -SW = 14784 152.4
Boundary - WSW 13752 j 192.0
Boundary - W ! 11256 ! 198.1
Boundary - WNW | 11496 167.6
Boundary -NW | 13680 198.1
Boundary -NNW | 12480 |  198.1
Boundary - 17th - 1608 ; 179.8

Page 1




Receptor List: ORR

Distance | Elevation

Receptor {m) (m)
Radial 500 204.2
Radial 1000 2256
Radial | 1500 2225
Radial i 2000 231.6
Radial 2500 246.9
Radial 3000 249.9
Radial i 3500 243.8
Radial | 4000 249.9
Radial | 4500 249.9
Radial 5000 257.6
Cafeteria 3792 231.6
N. Bald Eagle 5712 179.8
S. Bald Eagle 8688 155.4
DG Retreat 840 207.3
ABG Retreat 6552 182.9
Padanaram 9360 167.6
Indian Springs 6600 161.5
Silverville 14160 158.5
Burns City 5400 2134
Boundary - N 9336 228.6
Boundary - NNE : 10440 249.9
Boundary - NE | 11160 | 2225
Boundary-ENE | 13296 | 2164
Boundary - E . 7056 | 198.1
Boundary-ESE | 5160 | 1829
Boundary - SE i 5040 | 1920
Boundary-SSE : 7920 . 1676 |
Boundary - S 9432 | 1524
Boundary - SSW 10152 i 146.3
Boundary - SW 8736 = 1524
Boundary - WSW . 7344 192.0
Boundary - W i 4848 198.1
Boundary - WNW | 5496 167.6
Boundary - NW 8904 198.1
Boundary - NNW 9168 198.1
Boundary - 17th 8136 179.8

Page 1
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Receptor List: ABG

Receptor . Distance (m) Elevation (m)
Radial | 500 243.8
Radial 1000 253.0
Radial . 1500 253.0
Radial | 2000 253.0
Radial | 2500 249.9
Radial | 3000 246.9
Radial i 3500 2486.9
Radial 1 4000 259.1
Radial f 4500 256.0
Radial ! 5000 262.1
Cafeteria . 6168 2316
N. Bald Eagle | 7800 179.8
S. Bald Eagle i 12960 1565.4
DG Retreat { 7200 207.3
ABG Retreat | 120 182.9
Padanaram ! 3312 167.6
Indian Springs - ; 5520 161.5
Silverville é 7680 158.5
Burns City {11880 213.4
Boundary - N | 10272 228.6
Boundary - NNE | 8280 249.9
Boundary - NE i 6648 222.5
Boundary - ENE 6960 216.4
Boundary - E 2016 198.1
Boundary - ESE 4272 182.9
Boundary - SE 6312 192.0
Boundary - SSE 9672 167.6
Boundary - S 12912 152.4
Boundary - SSW 15960 146.3
Boundary - SW 14784 152.4
Boundary - WSW 13752 192.0
Boundary - W 11256 198.1
Boundary - WNW | 11496 167.6
Boundary - NW 13680 198.1
Boundary - NNW 12480 198.1
Boundary - 17th 1608 179.8

Page 1




Receptor List: ORR

Distance ; Elevation

Receptor (m) (m)

Radial _ 500 204.2
Radial i 1000 225.6
Radial { 1500 | 2225
Radial | 2000 . 2316
Radial i 2500 | 246.9
Radial i 3000 @ 2499
Radial l 3500 . 2438
Radial P 4000 , 2499
Radial [ 4500 . 2499
Radial ' 5000 | 257.6
Cafeteria ¢ 3792 ¢ 2316
N. Bald Eagle | 5712, 1798
S. Bald Eagle | 8688 ' 1554
DG Retreat 840 | 2073
ABG Retreat 6552 g 182.9
Padanaram . 9360 | 1676
Indian Springs , 6600 1615
Silverville | 14160 | 1585
Burns City 5400 @ 2134
Boundary - N 9336 228.6
Boundary - NNE 10440 249.9
Boundary - NE 11160 222.5
Boundary -ENE 13296 216.4
Boundary - E 1 7056 198.1
Boundary-ESE = 5160 182.9
Boundary - SE 5040 192.0
Boundary - SSE 7920 167.6
Boundary - S 9432 152.4
Boundary - SSW 10152 146.3
Boundary - SW 8736 162.4
Boundary - WSW 7344 . 192.0
Boundary - W . 4848 . 198.1
Boundary -WNW i 5496 | 167.6
Boundary - NW 8904 . 1981
Boundary - NNW 9168 198.1
Boundary - 17th 8136 179.8

Page 1




FDM



Griddea ana Discrete Receptor
_ocaton pasea on DG as tne Origin
NSWC-Crane
Crane, Indiana

[Receotor Azimuin Angie™™ Distance X-Cgorainate Y-Coorainate: Elevauon| Elevauon
aegrees meters - meters meters feet | meters

Gridded Receptors : |

n1 S0 500 0 500 |

n2 30 1000 0 1000 |

n3 30 1500 Q 1500

nd 90 - 2000 0 2000

nS 30 2500 0 2500

ne 90 3000 0 3000

n7 90 3500 0 3500

n8 30 4000 0 4000

n9 90 4500 0 4500

n10 90 5000 0 5000

ni1 30 5500 0 5500

ni2 90 6000 0 6000

n13 20 6500 0 6500 [

n14 90 7000 0 7000 |

n1s 90 7500 0 7500 |

n16 80 8000 0 8000

n7 30 8500 0 8500

n18 80 8000 0 9000

n19 S0 9500 0 8500

north SOUNDARLL 30 8800 0 9800 750 229

nne1 B 67.5 500 191 462

nne2 67.5 1000 383 824

nne3 67.5 1500 574 , 1386

nne4d 67.5 2000 765 1848

nnes 67.5 2500 957 2310

nned 67.5 3000 1148 2772

nne7 67.5 3500 1339 3234

nnesd 67.5 4000 1831 3686

nnes ' 67.5 4500 1722 4157

nne1Q 67.5 5000 . 1913 4619

nne11 67.5 5500 2105 5081

nnei2 67.5 6000 . 2296 5543

nne13 : 67.5 6500 2487 6005

nnei4 67.5 7000 . 2679 , 6467

nne1s . 67.5 7500 - 2870 6929

nne16 - 67.5 8000 3061 7391

nne17 67.5 8500 . 3253 7853

nne18 67.5 9000 3444 , 8315

nneid ; 67.5 9500 . 3635 8777

nne20 ‘ 67.5 10000 - 3827 9238

nne21 67.5 10500 4018 9701

north-northeast Ry nopay,  37.5 11000 . 4210 10163 820 | 250

ne1 i 45 500 354 354

ne2 - 45 1000 . 707 , 707

ne3 : 45 1500 . 1061 1061

ne4 45 2000 1414 1414

7/10/87 3:49 PM RECEPTOR.X



Gridded ana Discrete Receptor
Locatuon pasea on OG as tne Origin

NSWC-Crane

Crane. indiana

nes a5 2500 1768 1768 ,

ne6 45 3000 2121 2121 i

ne7 45 3500 2475 2475 |

ne8 45 4000 2828 2828 I

ned 45 4500 3182 3182 |

ne10 45 5000 3536 3536 |

nel? 45 5500 3889 3889 ]

nei2 45 6000 4243 4243

ne1d 45 6500 4596 4586

ne14 45 7000 4950 4950

ne15 45 7500 5303 5303

ne1é 45 8000 5657 5657 [

nei7 45 8500 6010 6010 |

ne18 45 3000 6364 8364 . |

net9 45 9500 6718 6718 [

ne20 45 10000 7071 7071

ne21 45 10500 7425 7425 |

ne22 45 11000 . 7778 7778 |

ne23 45 11500 . 8132 8132 f
northeast {Aoy9n Do 45 11800 . 8415 8415 730 | 223
ene1 I 22.5 500 462 191

ene2 22.5 1000 . 924 383

enel3 22.5 1500 1386 574

ene4 22.5 2000 1848 765 -
enes 22.5 2500 2310 957 ; -
enet 22.5 3000 2772 1148

ene’7 22.5 3500 3234 1339

enes 22.5 4000 3696 1831

ened 22.5 4500 4157 1722

ene10 22.5 5000 4619 1813

enet 22.5 5500 5081 2105

enet2 22.5 6000 5543 2296

enel3 22.5 6500 6005 2487

enei4d 22.5 7000 6467 2679

ene15 ' 22.5 7500 6929 2870

eneib6 : 22.5 8000 . 7391 3061

enet?7 22.5 8500 7853 3253

enei8 22.5 8000 8315 3444

enel9 22.5 9500 8777 3635

ene20 22.5 10000 | 9239 3827

ene21 22.5 10500 | 9701 4018

ene22 22.5 11000 10163 4210

ene23 22.5 11500 | 10625 4401

ene24d 22.5 12000 . 11087 4592

ene25 22.5 12500 | 11548 4784

ene26 22.5 13000 | 12010 4975

ene27 22.5 13500 | 12472 5166

east-northeast Xy wDAfRL-  22.5 13900 . 12842 5319 710 | ~47
el v 0 500 500 0 ! | -
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Gridded ang Discrete Receptor
Location nasea on DG as tne Origin
NSWC-Crane
Crane. ingiana

e2 Q 1500 1500 0 i
el 0 2000 2000 0 I
ed 0 2500 2500 8] I
e5 0 3000 3000 0 |
eb 0 3500 3500 0 |
e7 0 42000 . 4000 0 1
e8 0 4500 . 4500 0 |
eg 0 5000 5000 0

e10 0 5500 5500 0

e11 0 6000 . 6000 0

e12 0 6500 6500 0

e13 0 7000 7000 0 |
e14 0 7500 7500 0 |
east 150 >RAdUY 0 7700 . 7700 0 650 | 198
ese1 J 337.5 500 462 -191 i
ese2 337.5 1000 924 -383 ;
esed 337.5 1500 1386 -574 !
ese4 337.5 2000 1848 -765 i
esed 337.5 2500 2310 -957

eseb 337.5 3000 . 2772 -1148

ese’ 337.5 3500 3234 -1338

ese8 337.5 4000 . 3696 -1531

esed 337.5 4500 4157 -1722

ese10 337.5 5000 4619 -1913
east-southeast RouuoaRu. 3375 5500 5081 -2105 600 183
se1l - ¥ 318 - 500 354 -354

se2 | 315 - 1000 . 707 -707

seld 315 1500 1061 -1061

sed 315 2000 . 1414 -1414 |
se5 315 2500 1768 -1768 i
seb 315 3000 2121 -2121 I
se’ 315 3500 . 2475 -2475

se8 315 4000 . 2828 -2828

sed 315 © 4500 ! 3182 -3182

se10 ‘ 315 - 5000 3536 -3536

southeast o0 AL~ 315 - 6200 3677 -3677 630 | 192
sse1 v 292.5 500 191 -462

sse2 292.5 1000 . 383 -924

ssed . 292.5 1500 574 -1386

sse4d . 292.5 2000 . 765 -1848

ssed = 292.5 2500 957 -2310 i
sseb ‘ 292.5 3000 1148 2772

sse7 , ; 292.5 3500 1339 -3234

ssed : 292.5 4000 1531 -3686 |
ssed 292.5 4500 1722 -4157 ]
sse10 292.5 5000 1913 -4619

ssei1 ! 292.5 5500 2105 -5081

sse12 ' 292.5 6000 2296 -5543

sse13 292.5 6500 2487 6005

7/10/97 3:49 PM RECEPTOR.XLS



‘Gridded ana Discrete Receptor
Location basea on DG as tne Origin
NSWC-Crane
Crane. indiana

sse14 292.5 7000 2679 6467 .
ssei5 2925 7500 2870 6929 |
south-southeast {3 unnaprd 282.5 8000 3061 -7391 550 | 168
s1 V270 500 0 -500 i

s2 270 1000 0 -1000 [

s3 270 1500 0 -1500 |

s4 270 2000 0 -2000 |

s5 270 2500 0 -2500 |

s6 270 3000 0 -3000 1

s7 270 3500 0 -3500

s8 270 4000 0 -4000

s9 270 4500 0 <4500

s10 270 5000 0 -5000

s11 270 5500 0 -5500

s12 270 6000 0 6000 ]

s13 ' 270 6500 0 6500 i

s14 270 7000 0 -7000 ;

s15 270 7500 0 -7500

s16 270 8000 0 8000

s17 — 270 8500 0 -8500

south [ v DA 270 9000 0 -9000 500 | 153
sswi J 2475 500 -191 <62

SSW2 » 247.5 1000 & -383 924

K] 2475 1500 .  -574 -1386 ]
sswa : 2475 2000 = -765 -1848 T
Ssw5 : 247.5 2500 .  -957 _  -2310

SSWb , 247.5 3000 .  -1148 2772

SSW7 . 2475 3500 -1339 23234

sswé 2475 4000 1531 -3696

ssw9 2475 4500 4722 4157

ssw10 2475 5000 -1913 4619

ssw11 2475 5500 2105 5081

sswi12 2475 6000 2296 5543

ssw13 247.5 6500 .  -2487 6005

sswid ; 2475 7000 . -2679 5467

ssw15 - 247.5 7500 -2870 6929

SsSwW16 D 2475 8000 .  -3061 7391

SSW17 , 247.5 8500 -3253 7853 1
ssw18 : 2475 9000 = -3444 -8315

Sswi9 , 247.5 9500 .  -3635 8777

ssw20 ‘ 2475 10000 -3827 -9239

south-southwest Ro o naru247 5 10300 :  -3942 -9516 480 146
swi ! (J 225 500 -354 -354

sw2 225 1500 -1061 -1061

Sw3 225 . 2000 -1414 -1414

swé 225 . 2500 . -1768 -1768

sw5 : 225 | 3000 2129 . 2121

sw6 : 225 . 3500 .  -2475 2475

SW7 225 4000 2828 -2828 -
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Griddeda ana Discrete Receotor
Location pased on DG as the Origin
NSWC-Crane
Crane. indiana

sw8 225 4500 -3182 -3182 ‘
sw9 225 5000 = -3536 -3536 i
swi0 225 5500 -3889 -3889 1
swi1 225 6000 -4243 4243 |
swi12 225 6500 -4596 -4596 |
sw13 225 7000 . -4950 4950 !
swid 225 7500 = -5303 -5303 |
swi5 225 8000 ~ -5657 -5657 |
southwest F_}_’}Lmy 225 8400 .  -5940 -5840 500 + 153
wsw1 202.5 500 462 -191 v |
WSW2 202.5 1600 -1386 -574 |
wsw3 202.5 2000 @  -1848 -765 |
wsw4 202.5 2500 -2310 -957 |
WSW5 202.5 3000 = -2772 -1148 |
WSWE 202.5 3500 -3234 -1339 |
WSW7 202.5 4000 -3696 -1531 |
WSW8 202.5 4500 2157 722 |
wsw9 202.5 5000 4618 -1913 |
wsw10 202.5 5500 -5081 -2105 [
wsw11 202.5 6000 -5543 -2296 |
west-southwest mu\mﬁLQOZ 5 6500 = -6005 -2487 630 | 192
w1 J 180 500 -500 0 '

w2 180 1500 @ -1500 0

w3 , 180 2000 -2000 0

w4 : 180 2500 . -2500 0 ;

w5 ! 180 ~3000- !  -3000 0 i

w6 180 3500 : -3500 0 i

w7 A 180 4000 .  -4000 0

west  —OOSARN 180 4300 -4300 0 650 - 198
wnwi [ 187.5 500 462 191 [
wnw2 157.5 1500 . -1386 574 [
wnw3 157.5 2000 -1848 765 |
wnw4 157.5 2500 . -2310 957 i
wnwd : 1567.5 3000 2772 1148

wnw6 : 1567.5 3500 @ -3234 1339

wnw7 ' 157.5 4000 .  -3696 1531

wnwa8 1587.5 4500 4157 1722
west-northwest | ﬁuﬂhmpé7 5 5000 = 4619 . 1913 550 | 168
nw1 J 135 500 - -354 354

nw2 ! 135 1500 . -1061 1061

nw3 : 135 2000 -1414 1414

nwé 135 2500 ©  -1768 1768

nwS 135 3000 . -2121 2121

nwb 135 3500 .  -2475 2475

nw7 135 4000 .  -2828 2828

nw8 135 4500 . -3182 3182

nw9 135 - 5000 °~  -3536 3536

nw10 135 5500 -3889 3889

nw11 135 6000 -4243 4243
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Gridded ana Discrete Receptor
Location basea on DG as the Origin

NSWC-Crane
Crane. indiana

nwi2 135 6500 . 4506 4506
nw13 135 7000 | 4950 4950 ]
nwié 135 7500 |  -5303 5303 —
nwi5 . 135 8000 .  -5657 5657
northwest O NN PLY 135 8400 |  -5940 5040 650 | 198
nnw1 e i 112.5 500 . -191 462 o
nnw2 112.5 1500 | -574 1386 )
nnw3 712.5 2000 |  -765 1848 -
nnwa 112.5 2500 | -957 2310 -
nnw5 112.5 3000 | -1148 2772
nnweo 112.5 3500 | -1339 3234
nnw7 112.5 4000 | -1531 3696 -
nnw8 112.5 4500 .  -1722 4157
nnw9 112.5 5000 '  -1913 4619
nnw10 112.5 5500 '  -2105 5081 ,
nnw11 112.5 6000 .  -2296 5543 |
nnw12 112.5 6500 -2487 6005
nnw13 112.5 7000 | -2679 6467
nnwi4 112.5 7500 |  -2870 6929
nnw15 112.5 7700 |  -2947 7114
nnw16 112.5 5500 @ -2105 5081
nnw17 112.5 5200 |  -1990 4804
nnw18 . 112.5 8000 | -3061 7391
nnw19 : 112.5 9000 | -3444 8315 . -
north-northwest (L0 wWOARM 112.5 9100 |  -3482 8407 650 | 4

N K4 | I
On-Site Discrete J |
NSWCC Cafetena Area 75 " 4100 | 1061 3860 760 232
Northern Bald Eagie Nesti: 88 1 6000 209 5996 580 | 180
Southern Baid Eagle Nestn: 258 8200 -1705. -8021 510 | 156
DG Retreat Building 118 600 282 530 680 | 207
ABG Retreat Building 13 6600 | 6431 1485 600 | 183
17th Bounagary 11 i 8845 | 8682 1688 180

) i |
Offsite Discrete ! }
Padanaram Commune 4 | 10000 | 9976 698 550 168
Indian Springs ; 328 . 7000 | 5936 -3709 530 162
Silvervilie i 13 | 14900 | 14518 3352 520 159
Burns City g 188 . 4900 ' 4852 682 700 214
i | g

** Basea on mathematical poiar coordinate grid with north being 90 degrees.

Origin is based at the Demontion Ground (DG).
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APPENDIX D-2

DISPERSION MODEL
EXAMPLE OUTPUT FILES

(Remaining Dispersion Model Output Files Can be Found
on Electronic Media in Appendix D-11)
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INPUFF 2.3 - MULTIPLE SOURCE INTEGRATED PUFF MODEL

CRANE/RA ABG FUEL ASSISTED RELEASE/115m PH-4.7 M/SEC-D STABILITY

MODEL OPTIONS A "T" INDICATES THAT
THE OPTION HAS BEEN EXERCISED

USER SUPPLIED WIND FIELD F
UNIT 22 OUTPUT OPTION F
PRINT PUFF INFORMATION F
INTERMEDIATE CONCENTRATIONS F

DISPERSION CALCULATED USING PASQUILL-GIFFORD (DISTANCE DEPENDENT) SIGMA CURVES,
WITH TRANSITION TO DRAXLER'S LONG RANGE TRANSPORT SIGMA-Y AT SYMAX = 1000.0 METERS.



BEGIN ANALYSIS OF SOURCE NUMBER

SOURCE OPTIONS A "T" INDICATES THAT
THE OPTION HAS BEEN EXERCISED

STACK DOWNWASH

BUOYANCY INDUCED DISPERSION
DEPOSITION AND SETTLING
USER PLUME RISE

PERFORM PUFF COMBINATIONS

3 mmam

INPUT PARAMETERS

SOURCE UPDATE INTERVAL = 60 SECONDS. (-1 INDICATES NO UPDATE)
START CONCENTRATION CALCULATIONS AT TIME = 0 SECONDS.
ANEMOMETER HEIGHT = 10.0 METERS.



COORD. AT TIME

EAST
(KM)

l *

0.000

SETTLING
VELOCITY
(CM/SEC)

1.

00

STABILITY U PLUME TEMP

(M/SEC)

6.757

. INFORMATION FOR SOURCE NUMBER
SOURCE STACK STACK STACK GAS STACK VOLUME
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW

(G/SEC) (M) (DEG-K) (M/SEC) (M) (M**3/SEC)
.756E+01 1.00 672.000 2.750 3.400 27.200
SOURCE SOURCE PLUME INITIAL SIGMAS DEPOSITION
SPEED DIRECTION HEIGHT (R) (Z) VELOCITY
(M/SEC) (DEG) (M) (M) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00
*oxox METEOROLOGY roxor
WIND DIR. WIND SPD. MIXING HGT. PROF.EP
SIGMA PH.

(DEG) (M/SEC) (M) (DIMEN) (CLASS)

(RAD.)

180.0 4.700 733. 0.150 4
0.0900

SIMULATION PERIOD
PUFF COMB. CRITERION
START (SEC) STOP
(SIGMAS)
0 60
1.000

SIMULATION TIME

(SEC)

(SEC)

60

PUFF RELEASE RATE

(SEC)

1.000

(K)

286.0

0 SECONDS
NORTH
(KM)

0.000

SIGMA TH.

(RAD.)

0.1300

SOURCE RECEPTOR DISTANCE

(KM)

0.

60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD

DUE TO SOURCE NUMBER 1

SECONDS
RECEPTORS
X (KM) Y (KM)
0.000 6.960
0.000 2.016
0.000 4.272
0.000 6.312
0.000 1.608

Z (M)

.000
.000
.000
.000
.000

[oNoNeoNeNe)

CONCENTRATION

.000E-01
.000E-01
.000E-01
.000E-01
.000E-01

[oNoNoNeNe)

(G/M**3)

50

0 TO 60



* oo INFORMATION FOR SOURCE NUMBER 1 *oxo*

SOURCE STACK STACK STACK GAS STACK VOLUME COORD. AT TIME 60 SECONDS
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST NORTH

(G/SEC) (M) (DEG-K) (M/SEC) (M) (M**3/SEC) (KM) (KM)
.000E+00 1.00 672.000 2.750 3.400 27.200 0.000 0.000
SOURCE SQURCE PLUME INITIAL SIGMAS DEPOSITION SETTLING
SPEED DIRECTION HEIGHT (R) (Z) VELOCITY VELOCITY
(M/SEC) (DEG) (M) (M) (CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00

* ook METEOROLOGY * oxox

WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP SIGMA TH.
SIGMA PH.
(DEG) (M/SEC) (M) (DIMEN) (CLASS) (M/SEC) (K) (RAD.)
(RAD.)
180.0 4.700 733. 0.150 4 6.757 286.0 0.1300
0.0900

SIMULATION PERIOD SIMULATION TIME PUFF RELEASE RATE SOURCE RECEPTOR DISTANCE
PUFF COMB. CRITERION

START (SEC) STOP (SEC) (SEC) (SEC) (KM)
(SIGMAS)
60 120 60 1.000 0.50
1.000
60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD 60 TO 120
SECONDS
DUE TO SOURCE NUMBER 1
RECEPTORS
X (KM) Y (KM) zZ (M) CONCENTRATION (G/M**3)
0.000 6.960 0.000 0.000E-01
0.000 2.016 0.000 0.000E-01
0.000 4.272 0.000 0.000E-01
0.000 6.312 0.000 0.000E-01
0.000 1.608 0.000 0.000E-01



x> INFORMATION FOR SOURCE NUMBER 1 o

SQOURCE STACK STACK STACK GAS STACK VOLUME COORD. AT TIME 120 SECONDS
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST NORTH

(G/SEC) (M (DEG-K) {M/SEC) (M) (M**3/SEC) (KM) (KM)
.000E+00 1.00 672.000 2.750 3.400 27.200 0.000 0.000
SOURCE SOURCE PLUME INITIAL SIGMAS DEPOSITION SETTLING
SPEED DIRECTION HEIGHT (R) (2Z) VELOCITY VELOCITY

(M/SEC) (DEG) (M) (M) (CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00

*oxor METEOROLOGY * ow o

WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP SIGMA TH.
SIGMA PH.
(DEG) (M/SEC) (M) (DIMEN) (CLASS) (M/SEC) (K) (RAD.)
(RAD.)
180.0 4.700 733. 0.150 q 6.757 286.0 0.1300
0.0%00 : .

SIMULATION PERIOD SIMULATION TIME PUFF RELEASE RATE SOURCE RECEPTOR DISTANCE
PUFF COMB. CRITERION

START (SEC) STOP (SEC) (SEC) (SEC) (KM)
(SIGMAS)
120 180 60 1.000 0.50
1.000
60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD - 120 TO 180
SECONDS
DUE TO SOURCE NUMBER 1
RECEPTORS
X (KM)- Y (KM) Z (M) CONCENTRATION (G/M**3)
0.000 6.960 0.000 0.000E-01
0.000 2.016 0.000 0.000E-01
0.000 4.272 0.000 0.000E-01
0.000 6.312 0.000 0.000E-01
0.000 1.608 0.000 6.656E-14



o o* INFORMATION FOR SOURCE NUMBER 1 x o o*

SOURCE STACK STACK STACK GAS STACK VOLUME COORD. AT TIME 180 SECONDS
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST NORTH

(G/SEC) (M) (DEG-K) ({M/SEC) (M) (M**3/SEC) (KM) (KM)
.000E+00 1.00 672.000 2.750 3.400 27.200 0.000 0.000
SOURCE SOURCE PLUME INITIAL SIGMAS DEPOSITION SETTLING
SPEED DIRECTION HEIGHT (R) (2) VELOCITY VELOCITY
{M/SEC) (DEG) (M) (M) (CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00

* o o* METEOROLOGY * oo

WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP SIGMA TH.
SIGMA PH.
(DEG) (M/SEC) (M) (DIMEN) (CLASS) {M/SEC) (K) (RAD.)
(RAD.)
180.0 4.700 733. 0.150 4 6.757 286.0 0.1300
0.0900

SIMULATION PERIOD SIMULATION TIME PUFF RELEASE RATE SOURCE RECEPTOR DISTANCE
PUFF COMB. CRITERION

START (SEC) STOP (SEQ) (SEC) (SEC) (KM)
(SIGMAS)
180 240 60 1.000 0.50
1.000
60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD 180 TO 240
SECONDS

DUE TO SOURCE NUMBER 1

RECEPTORS
X (KM) Y (KM) Z (M) CONCENTRATION (G/M**3)
0.000 6.960 0.000 0.000E-01
0.000 2.016 0.000 8.118E-12
0.000 4.272 0.000 0.000E-01
0.000 6.312 0.000 0.000E-01
0.000 1.608 0.000 7.771E-07



oo INFORMATION FOR SOURCE NUMBER 1 * o ow

SOURCE STACK STACK STACK GAS STACK VOLUME COORD. AT TIME 240 SECONDS
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST NORTH

(G/SEC) (M) (DEG-K) (M/SEC) (M)} (M**3/SEC) (KM) (KM)
.000E+00 1.00 672.000 2.750 3.400 27.200 0.000 0.000
SOURCE SOURCE PLUME INITIAL SIGMAS DEPOSITION SETTLING
SPEED DIRECTION HEIGHT (R} (Z) VELOCITY VELOCITY

(M/SEC) (DEG) (M) (M) (CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00

¥ METEOROLOGY ¥ oo

WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP SIGMA TH.
SIGMA PH.
(DEG) (M/SEC) (M) (DIMEN) (CLASS) (M/SEC) (K) (RAD.)
(RAD.)
180.0 4.700 733. 0.150 4 6.757 286.0 0.1300
0.0900

SIMULATION PERIOD SIMULATION TIME PUFF RELEASE RATE SOURCE RECEPTOR DISTANCE
PUFF COMB. CRITERION

START (SEC) STOP (SEQ) (SEC) (SEC) (KM)
(SIGMAS)
240 300 60 1.000 0.50
1.000
60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD 240 TO 300
SECONDS
DUE TO SOURCE NUMBER 1
RECEPTORS
X (KM) Y (KM) Z (M) - CONCENTRATION (G/M**3)
0.000 6.960 0.000 0.000E-01
0.000 2.016 0.000 1.014E-06
0.000 4.272 0.000 0.000E-01
0.000 6.312 0.000 0.000E-01
0.000 1.608 0.000 6.188E-06



*oxox INFORMATION FOR SOURCE NUMBER 1 * ox o

SOURCE STACK STACK STACK GAS STACK VOLUME ~ COORD. AT TIME 300 SECONDS
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST NORTH

(G/SEC) (M) (DEG-K) (M/SEC) (M) (M**3/SEC) (KM) (KM)
.000E+00 1.00 672.000 2.750 3.400 27.200 0.000 0.000
SOURCE SOURCE PLUME INITIAL SIGMAS DEPOSITION SETTLING
SPEED DIRECTION HEIGHT (R) (2) VELOCITY VELOCITY

(M/SEC) (DEG) (M) (M) {CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00

*oxow METEOROLOGY oxox

WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP SIGMA TH.
SIGMA PH.
(DEG) (M/SEC) (M) (DIMEN) (CLASS) (M/SEC) (K) (RAD.)
(RAD.)
180.0 4.700 733. 0.150 q 6.757 286.0 0.1300
0.0900

SIMULATION PERIOD SIMULATION TIME PUFF RELEASE RATE SOURCE RECEPTOR DISTANCE
PUFF COMB. CRITERION

START (SEC) STOP (SECQ) (SEC) (SEC) (KM)
{(SIGMAS) :
300 360 60 1.000 0.50
1.000
60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD 300 TO 360
SECONDS

DUE TO SOURCE NUMBER 1

RECEPTORS
X (KM) Y (KM) Z (M) CONCENTRATION (G/M**3)
0.000 6.960 0.000 0.000E-01
0.000 2.016 0.000 6.698E-06
0.000 4.272 0.000 0.000E-01
0.000 6.312 0.000 0.000E-01
0.000 1.608 0.000 8.613E-07



*ox o INFORMATION FOR SOURCE NUMBER 1 x>

SOURCE STACK STACK STACK GAS STACK VOLUME COORD. AT TIME 360 SECONDS
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST NORTH

(G/SEC) (M) (DEG-K) (M/SEC) (M) (M**3/SEC) (KM) (KM)
.000E+00 1.00 672.000 2.750 3.400 27.200 0.000 0.000
SOURCE SOURCE PLUME INITIAL SIGMAS DEPOSITION SETTLING
SPEED DIRECTION HEIGHT (R) (Z) VELOCITY VELOCITY

(M/SEC) (DEG) (M) (M) (CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00

oo METEOROLOGY * x>

WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP SIGMA TH.
SIGMA PH.
(DEG) (M/SEC) (M) (DIMEN) (CLASS) (M/SEC) (K) (RAD.)
(RAD. )
180.0 4.700 733. 0.150 4 6.757 286.0 0.1300
0.0900

SIMULATION PERIOD SIMULATION TIME PUFF RELEASE RATE SOURCE RECEPTOR DISTANCE
PUFF COMB. CRITERION

START (SEC) STOP (SEC) (SEC) (SEC) (KM)
(SIGMAS)
360 420 60 1.000 0.50
1.000
60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD 360 TO 420
SECONDS

DUE TO SOURCE NUMBER 1

RECEPTORS
X (KM) Y (KM) Z (M) CONCENTRATION (G/M**3)
0.000 6.960 0.000 0.000E-01
0.000 2.016 0.000 1.213E-06
0.000 4.272 0.000 0.000E-01
0.000 6.312 0.000 0.000E-01
0.000 1.608 0.000 9.916E-10



oo INFORMATION FOR SOURCE NUMBER 1 *
SOURCE STACK STACK STACK GAS STACK VOLUME COORD. AT TIME
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST

(G/SEC) (M) {DEG-K) (M/SEC) (M) (M**3/SEC) (KM)
.000E+00 1.00 672.000 2.750 3.400 27.200 0.000
SOURCE SOURCE PLUME INITIAL SIGMAS DEPOSITION SETTLING
SPEED DIRECTION HEIGHT (R) (2) VELOCITY VELOCITY
(M/SEC) ({DEG) (M) (M) (CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00
* ko METEOROLOGY oxo*
WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP
SIGMA PH.

(DEG) (M/SEC) (M) (DIMEN) (CLASS) (M/SEC) (K)

(RAD.)

180.0 4.700 733. 0.150 4 6.757 286.0
0.0900

SIMULATION PERIOD
PUFF COMB. CRITERION

SIMULATION TIME

PUFF RELEASE RATE

420 SECONDS
NORTH
(KM)

0.000

SIGMA TH.

{RAD.)

0.1300

SOURCE RECEPTOR DISTANCE

START (SEC) STOP (SEC) (SEC) (SEC) (KM)
(SIGMAS)
420 480 60 1.000 0.50
1.000
60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD 420 TO 480
SECONDS '
DUE TO SOURCE NUMBER 1
RECEPTORS
X (KM) Y (KM) Z (M) CONCENTRATION (G/M**3)
0.000 6.960 0.000 0.000E-01
0.000 2.016 0.000 5.218E-09
0.000 4.272 0.000 0.000E-01
0.000 6.312 0.000 0.000E-01
0.000 1.608 0.000 7.021E-14



oo INFORMATION FOR SOURCE NUMBER 1 * oW o

SOURCE STACK STACK STACK GAS STACK VOLUME COORD. AT TIME 480 SECONDS
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST NORTH

(G/SEC) (M) (DEG-K) (M/SEC) (M) (M**3/SEC) (KM) (KM)
.000E+00 1.00 672.000 2.750 3.400 27.200 0.000 0.000
SOURCE SOURCE PLUME INITIAL SIGMAS DEPOSITION SETTLING
SPEED DIRECTION HEIGHT (R) (2} VELOCITY VELOCITY
(M/SEC) (DEG) (M) (M) {(CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00

e METEOROLOGY * o x

WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP SIGMA TH.
SIGMA PH.
(DEG) (M/SEC) (M) (DIMEN) (CLASS) (M/SEC) (K} (RAD.)
(RAD.) :
180.0 4.700 733. 0.150 4 6.757 286.0 0.1300
0.0900

SIMULATION PERIOD SIMULATION TIME PUFF RELEASE RATE SOURCE RECEPTOR DISTANCE
PUFF COMB. CRITERION

START (SEC) STOP (SEC) (SEC) (SEC) (KM)
(SIGMAS)
480 540 60 1.000 0.50
1.000
60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD 480 TO 540
SECONDS
DUE TO SOURCE NUMBER 1
RECEPTORS
X (KM) Y (KM) Zz (M) CONCENTRATION (G/M**3)
0.000 6.960 0.000 0.000E-01
0.000 2.016 0.000 2.725E-12
0.000 4.272 0.000 7.594E-10
0.000 6.312 0.000 0.000E-01
0.000 1.608 0.000 0.000E-01



oo INFORMATION FOR SOURCE NUMBER 1 * x>

SOURCE STACK STAtK STACK GAS STACK VOLUME COORD. AT TIME 540 SECONDS P
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST NORTH

(G/SEC) (M) (DEG-K) (M/SEC) (M) (M**3/SEC) (KM} (KM)
.000E+00 1.00 672.000 2.750 3.400 27.200 0.000 0.000
SOURCE SOURCE PLUME INITIAL SIGMAS DEPOSITION SETTLING
SPEED DIRECTION HEIGHT (R) (Z) VELOCITY VELOCITY
(M/SEC) (DEG) (M) (M) (CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00

* ox ox METEOROLOGY * x ox

WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP SIGMA TH.
SIGMA PH.
(DEG) (M/SEC) (M) (DIMEN) (CLASS) (M/SEC) (K) (RAD.)
(RAD.)
180.0 4.700 733. 0.150 4 6.757 286.0 0.1300
0.0900

SIMULATION PERIOD SIMULATION TIME PUFF RELEASE RATE SOURCE RECEPTOR DISTANCE
PUFF COMB. CRITERION

START (SEC) STOP (SEC) (SEC) (SEC) (KM)
(SIGMAS) :
540 600 60 1.000 0.50
1.000
60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD 540 TO 600 S
SECONDS
DUE TO SOURCE NUMBER 1
RECEPTORS
X (KM) Y (KM) Z (M) CONCENTRATION (G/M**3)
0.000 6.960 0.000 0.000E-01
0.000 2.016 0.000 0.000E-01
0.000 4.272 0.000 2.659E-07
0.000 6.312 0.000 0.000E-01
0.000 1.608 0.000 0.000E-01



¥ v o INFORMATION FOR SOURCE NUMBER 1 ror o

SOURCE STACK STACK STACK GAS STACK VOLUME COORD. AT TIME 600 SECONDS
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST NORTH

(G/SEC) (M) (DEG-K) (M/SEC) (M) (M**3/SEC) (KM) (KM)
.000E+00 1.00 672.000 2.750 3.400 27.200 0.000 0.000
SOURCE SQURCE PLUME INITIAL SIGMAS DEPOSITION SETTLING
SPEED DIRECTION HEIGHT (R) (2) VELOCITY VELOCITY

(M/SEC) (DEG) (M) (M) (CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00

roxox METEOROLOGY x>

WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP SIGMA TH.
SIGMA PH.
(DEG) (M/SEC) (M) (DIMEN) (CLASS) (M/SEC) (K) (RAD.)
(RAD.)
180.0 4.700 733. 0.150 4 6.757 286.0 0.1300
0.0900

SIMULATION PERIOD SIMULATION TIME PUFF RELEASE RATE SOURCE RECEPTOR DISTANCE
PUFF COMB. CRITERION

START (SEC) STOP (SEC) (SEC) (SEC) (KM)
(SIGMAS)
600 660 60 1.000 0.50
1.000
60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD 600 TO 660
SECONDS
DUE TO SOURCE NUMBER 1
RECEPTORS
X (KM} Y (KM)- Z (M) CONCENTRATION (G/M**3)
0.000 6.960 0.000 0.000E-01
0.000 2.016 0.000 0.000E-01
0.000 4.272 0.000 3.271E-06
0.000 6.312 0.000 0.000E-01
0.000 1.608 0.000 0.000E-01



*ox o INFORMATION FOR SOURCE NUMBER 1 *o®o*

SOURCE STACK STACK STACK GAS STACK VOLUME COORD. AT TIME 660 SECONDS
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST NORTH

(G/SEC) (M) (DEG-K) (M/SEC) (M) (M**3/SEC) (KM) (KM)
.000E+00 1.00 672.000 2.750 3.400 27.200 0.000 0.000
SOURCE SOURCE PLUME INITIAL SIGMAS DEPOSITION SETTLING
SPEED DIRECTION HEIGHT (R) (2} VELOCITY VELOCITY
(M/SEC) (DEG) (M) (M) (CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00

* ox * METEOROLOGY orox

WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP SIGMA TH.
SIGMA PH.
(DEG) (M/SEC) (M) (DIMEN) (CLASS) (M/SEC) (K) (RAD.)
(RAD.)
180.0 4.700 733. 0.150 4 6.757 286.0 0.1300
0.0%00

SIMULATION PERIOD SIMULATION TIME PUFF RELEASE RATE SOURCE RECEPTOR DISTANCE
PUFF COMB. CRITERION

START (SEC) STOP (SEC) (SEC) (SEC) (KM)
(SIGMAS)
660 720 60 1.000 0.50
1.000

60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD 660 TO 720

SECONDS
DUE TO SOURCE NUMBER 1
RECEPTORS
X (KM) Y (KM) Z (M) CONCENTRATION (G/M**3)
0.000 6.960 0.000 0.000E-01
0.000 2.016 0.000 0.000E-01
0.000 4.272 0.000 3.320E-06
0.000 6.312 0.000 2.324E-15
0.000 1.608 0.000 0.000E-01



roxow INFORMATION FOR SOURCE NUMBER 1 *oxo
SOURCE STACK STACK STACK GAS STACK VOLUME COORD. AT TIME 720 SECONDS
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST NORTH

(G/SEC) (M) (DEG-K) (M/SEC) (M) (M**3/SEC) (KM) (KM)
.000E+00 1.00 872.000 2.750 3.400 27.200 0.000 0.000
SOURCE SOURCE PLUME INITIAL SIGMAS DEPOSITICHN SETTLING
SPEED DIRECTION HEIGHT (R} (2) . VELOCITY VELOCITY

(M/SEC) (DEG) (M) (M) (CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00

¥ METEOROLOGY roxo*

WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP SIGMA TH.
SIGMA PH.
(DEG) (M/SEC) (M) (DIMEN) (CLASS) (M/SEC) (K) (RAD.)
(RAD.)
180.0 4.700 733. 0.150 4 6.757 286.0 0.1300
0.0800

SIMULATION PERIOD SIMULATION TIME PUFF RELEASE RATE SOURCE RECEPTOR DISTANCE
PUFF COMB. CRITERION

START (SEC) STOP (SEC) (SEC) (SEC) (KM)
(SIGMAS)
720 780 60 1,000 0.50
1.000
60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD 720 TO 780
SECONDS
DUE TO SOURCE NUMBER 1
RECEPTORS
X (KM) Y (KM) 2 (M) CONCENTRATION (G/M**3)
0.000 6.960 0.000 0.000E-01
0.000 2.016 0.000 0.000E-01
0.000 4.272 0.000 5.667E-07
0.000 6.312 0.000 8.090E-11
0.000 1.608 0.000 0.000E-01



roxo INFORMATION FOR SOURCE NUMBER 1 *ox o

SQURCE STACK STACK STACK GAS STACK VOLUME COORD. AT TIME 780 SECONDS
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST NORTH

(G/SEC) (M) (DEG~K) (M/SEC) (M) (M**3/SEC) (KM) (KM)
.000E+00 1.00 672.000 2.750 3.400 27.200 0.000 0.000
SOURCE SOURCE PLUME INITIAL SIGMAS DEPOSITION SETTLING
SPEED DIRECTION HEIGHT (R} (2Z) VELOCITY VELOCITY
(M/SEC) (DEG) (M) (M) (CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00

* % o¥ METEOROLOGY *oro*

WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP SIGMA TH.
SIGMA PH.
(DEG) (M/SEC) (M) (DIMEN) (CLASS) (M/SEC) (K} (RAD.)
(RAD.)
180.0 4.700 733. 0.150 4 6.757 286.0 0.1300
0.0900

SIMULATION PERIOD SIMULATION TIME PUFF RELEASE RATE SOURCE RECEPTOR DISTANCE
PUFF COMB. CRITERION

START (SEC) STOP (SEC) (SEC) (SEC) (KM)
(SIGMAS)
780 840 60 1.000 0.50
1.000
60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD 780 TO 840
SECONDS

DUE TO SQURCE NUMBER 1

RECEPTORS
X (KM) Y (KM) Zz (M) CONCENTRATION (G/M**3)
0.000 6.960 0.000 7.836E-12
0.000 2.01e6 0.000 0.000E-01
0.000 4.272 0.000 2.793E-08
0.000 6.312 0.000 2.248E-08
0.000 1.608 0.000 0.000E-01



*ow o INFORMATION FOR SOURCE NUMBER 1 roxox

SOURCE STACK STACK STACK GAS STACK VOLUME COORD. AT TIME 840 SECONDS
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST NORTH

(G/SEC) (M) {DEG-K) (M/SEC) (M) (M**3/SEC) (KM) (KM)
.000E+00 1.00 672.000 2.750 3.400 27.200 0.000 0.000
SOQURCE SOURCE PLUME INITIAL SIGMAS DEPOSITION SETTLING
SPEED DIRECTION HEIGHT (R) (Z) VELOCITY VELOCITY

(M/SEC) (DEG) (M) (M) (CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00

* oxo* METEOROLOGY ¥

WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP SIGMA TH.
SIGMA PH.
({DEG) (M/SEC) (M) (DIMEN) (CLASS) (M/SEC) (K) (RAD.)
(RAD.)
180.0 4.700 733. 0.150 4 6.757 286.0 0.1300
0.0900 .

SIMULATION PERIOD SIMULATION TIME PUFF RELEASE RATE SOURCE RECEPTOR DISTANCE
PUFF COMB. CRITERION

START (SEC) STOP (SEC) (SEC) (SEC) (KM)
(SIGMAS)
840 900 60 1.000 0.50
1.000
60 SEC AVG. CONCENTRATION AT RECEPTORS FOR SIMULATION PERIOD 840 TO 900
SECONDS

DUE TO SOURCE NUMBER 1

RECEPTORS
X (KM) Y (KM) Z (M) CONCENTRATION (G/M**3)
0.000 5.960 0.000 3.500E-09
0.000 2.016 0.000 0.000E-01
0.000 4.272 0.000 6.199E-10
0.000 6.312 0.000 4.986E-07
0.000 1.608 0.000 0.000E-01



= v INFORMATION FOR SOURCE NUMBER 1 *owox

SOURCE STACK STACK STACK GAS STACK VOLUME COORD. AT TIME 900 SECONDS
STRENGTH HEIGHT TEMP. VELOCITY DIAMETER FLOW EAST NORTH

(G/SEC) (M) (DEG-K) (M/SEC) (M) (M**3/SEC) (KM) (KM)
.000E+00 1.00 672.000 2.750 3.400 27.200 0.000 0.000
SOURCE SOURCE PLUME INITIAL SIGMAS DEPOSITION SETTLING
SPEED DIRECTION HEIGHT (R) (2) VELOCITY VELOCITY

(M/SEC) (DEG) (M) (M) (CM/SEC) (CM/SEC)

0.000 0.0 112.44 1.0 1.0 1.00 1.00

* o> o METEOROLOGY * x>

WIND DIR. WIND SPD. MIXING HGT. PROF.EP STABILITY U PLUME TEMP SIGMA TH.
SIGMA PH.
(DEG) (M/SEC) (M) (DIMEN) (CLASS) (M/SEC) (K) (RAD.)
(RAD.) -
180.0 4.700 733. 0.150 4 6.757 286.0 0.1300
0.0900

SIMULATION PERIOD SIMULATION TIME PUFF RELEASE RATE SOURCE RECEPTOR DISTANCE
PUFF C