
27 FW/CC 

DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS 27th FIGHTER WING (ACC) 

CANNON AIR FORCE BASE, NEW MEXICO 

100 S DL Ingram Blvd Suite 100 
Cannon AFB NM 88103-5214 

Ms. Barbara Hoditschek 
RCRA Permits Manager 
New Mexico Environment Department 
1190 St Francis Drive 
P 0 Box 26110 
Santa Fe NM 87502 

RE: Submittal of Permit Application for Melrose Air Force Range (MAFR) 

Dear Ms. Hoditschek 

15 SEP 1993 

Cannon AFB is pleased to present the RCRA Permit Application for Melrose AFR. Based 
upon the 31 Aug 93 meeting with your office, we are confident the application is 
administratively complete. We have incorporated many of your comments from the 
31 Aug 93 meeting and feel we have made good progress toward providing an application 
which is also technically complete. 

We are prepared to progress with permit application fees so your review may begin. 
However, if we do not receive guidance and final cost of the application fee by approximately 
26 Sep 93, we will have difficulty processing payment until after 1 Oct 93. This is due to the 
end of our fiscal year. 

We greatly appreciate and thank you for the time you and your staff have taken to provide 
technical support and feedback. If you have any questions, please contact our office at 
(505) 784-4348. Our point of contact is Capt Greg Walters. 

Sincerely 

Commander 
1 Atch 
RCRA Permit Application for 
Melrose AFR 



LIBRARY COpy 

27th FIGHTER WING 

TEAM CANNON 

RCRA PERMIT APPLICATION FOR 
OPEN DETONATION ACTIVITIES 

AT 
MELROSE AIR FORCE RANGE 

Volume I 

September 1993 

CANNON AFB, NEW MEXICO 



CANNON AIR FORCE BASE 
RCRA PERMIT APPLICATION FOR 
OPEN DETONATION ACTIVITIES 

AT 
MELROSE AIR FORCE RANGE 

Volume I 

September 1993 

Prepared for 
27 CES/CEV 

Cannon Air Force Base, New Mexico 88103-5136 

Prepared by 
Radian Corporation 

120 S. Jefferson Circle 
Oak Ridge, Tennessee 37830 



CANNON AIR FORCE BASE 
RCRA PERMIT APPLICATION FOR 
OPEN DETONATION ACI1VITIES 

AT 
MELROSE AIR FORCE RANGE 

Volume I 

September 1993 

Prepared for 
27 CES/CEV 

Cannon Air Force Base, New Mexico 88103-5136 

Prepared by 
Radian Corporation 

120 S. Jefferson Circle 
Oak Ridge, Tennessee 37830 

Doc. #F930618.1JY51 



CONTENTS 

PAGE 

TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xi 
FIGURES.................................................... xi 
ACRONYMS AND INITIALISMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xii 

A. APPLICATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-1 
A-1 INTRODUCfiON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-1 
A-2 EPA APPLICATION FORM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-1 

B. FACILITY DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-1 
B-1 GENERAL DESCRIPTION [NMHWMR-7, Part IX; 40 CPR 270.14(b)(l)] . . B-1 

B-1a Location [40 CPR 270.14(6)] . . . . . . . . . . . . . . . . . . . . . . . . . B-1 
B-1 b History . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-9 

B-2 TOPOGRAPHIC MAP [NMHWMR-7, Part IX; 
40 CPR 270.14(B)(19)(1) AND (VI)] ........................... B-10 
B-2a Land Use [40 CPR 270.14(b)(19)(iv] .................... B-10 
B-2a(l) OD Facility Boundary [40 CFR.270.14(b)(19)(vii)] ........... B-11 
B-2a(2) Wind Rose [40 CPR 270.14(19)(v)] . . . . . . . . . . . . . . . . . . . . . B-11 
B-2a(3) Access Control [40 CPR 270.14(19)(viii)] ................. B-11 
B-2a(4) Injection and Withdrawal Wells [40 CPR 270.14(b)(19)(ix)] ...... B-13 
B-2a(5) Buildings, Treatment, Storage, Disposal Areas, and Other Structures 

[40 CPR 270.14(b)(19)(x)] .......................... B-13 
B-2a(6) Recreation Areas [40 CPR 270.14(b)(19)(x)] ............... B-13 
B-2a(7) Runoff Control System [40 CPR 270.14(b)(19)(x)] ........... B-17 
B-2a(8) Storm, Sanitary, and Process Sewers [40 CPR 270.14(b)(19)(x)] ... B-17 
B-2a(9) Loading and Unloading Areas [40 CPR 270.14(b)(19)(x)] ....... B-17 
B-2a(10) Fire Control Facilities [40 CPR 270.14(b)(19)(x)] ............ B-17 
B-2a(11) Surface Waters [40 CPR 270.14(b)(19)(ii) and (iii)] ........... B-18 
B-2a(12) Flood Control/Drainage Barriers [40 CPR 270.14(b)(19)(xi)] ..... B-18 

B-3 LOCATION STANDARDS (NMHWMR-7, Part V; 40 CPR 264.18) ....... B-18 
B-3a Seismic Considerations [40 CPR 264.18(a)] ................ B-18 
B-3b Floodplain Standard [40 CPR 264.18(b)] ................. B-18 

B-4 TRAFFIC INFORMATION [NMHWMR-7, Part IX; 40 CPR 270.14(b)(10)] .. B-21 
B-4a Traffic Control [40 CPR 270.14(b)(10)] . . . . . . . . . . . . . . . . . . B-21 
B-4b Access Road Surfacing [40 CPR 270.14(b)(10)] ............. B-21 
B-4c Load Bearing Capacity [40 CPR 270.14(b)(10)] ............. B-22 
B-4d Traffic Control Signals [40 CPR 270.14(b)(10)] ............. B-22 

C. WASTE CHARACfERISTICS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-1 
C-1 CHEMICAL AND PHYSICAL ANALYSES [NMHWMR-7, Parts V and IX; 

40 CPR 264.13(a) and 270.14(b)(2)] . . . . . . . . . . . . . . . . . . . . . . . . . . . C-1 
C-Ia Containers [40 CPR 264.175(c) and 270.15(b)] ............. C-13 
C-1b Tanks (40 CPR 270.16) ............................ C-13 

F930618.1JYSI iii 09/10/93 



CONTENTS (Continued) 

Page 

C-1c Surface Impoundments (40 CFR 270.17) .................. C-13 
C-1d Waste Piles (40 CFR 270.18) ......................... C-13 
C-1e Incinerators (40 CFR 270.19 and 270.62) ................. C-13 
C-lf Land Treatment (40 CFR 264.273 and 270.20) .............. C-13 
C-1g Landfills (40 CFR 264.301 and 270.21) .................. C-14 
C-1h Additional Requirements for Land Storage, Treatment, 

and Disposal Facilities [ 40 CFR 270 .14( c)] . . . . . . . . . . . . . . . . C-14 
C-2 WASTE ANALYSIS PLAN [NMHWMR-7, Parts V and IX; 

40 CFR 264.13(b) and (c) and 270.14(b)(3)] ...................... C-14 
C-2a Parameters and Rationale [40 CFR 264.13(b)(1)] ............. C-15 
C-2b Test Methods [40 CFR 264.13(b)(2)] .................... C-15 
C-2c Sampling Methods [40 CFR 264.13(b)(3)] ................. C-15 
C-2d Frequency of Analysis [40 CFR 264.13(b)(4)] .............. C-17 
C-2e Additional Requirements for Ignitable, Reactive, or 

Incompatible Wastes [40 CFR 264.13(b)(6) and 264.17] ........ C-17 
C-3 ADDITIONAL REQUIREMENTS FOR WASTES GENERATED OFF-SITE 

[NMHWMR-7, Part V; 40 CFR 264.13(c)] ....................... C-17 

D. PROCESS INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-1 
D-1 OD OPERATIONAL PROCEDURES . . . . . . . . . . . . . . . . . . . . . . . . . . D-2 
D-2 CONTAINERS [NMHWMR-7, Parts V and IX; 

40 CFR 264.17(a) and (b), 264.601, and 270.15 through 21] . . . . . . . . . . . . D-3 
D-3 TANKS (NMHWMR-7, Part IX; 40 CFR 270.16) . . . . . . . . . . . . . . . . . . . D-4 
D-4 WASTE PILES (NMHWMR-7, Part IX; 40 CFR 270.17) . . . . . . . . . . . . . . D-4 
D-5 SURFACE IMPOUNDMENTS (NMHWMR-7, Part IX; 40 CFR 270.18) . . . . D-4 
D-6 INCINERATORS (NMHWMR-7, Part IX; 40 CFR 270.19) . . . . . . . . . . . . . D-4 
D-7 LAND TREATMENT (NMHWMR-7, Part IX; 40 CFR 270.20)... . . . . . . . D-4 
D-8 LANDFILLS (NMHWMR-7, Part IX; 40 CFR 270.21) . . . . . . . . . . . . . . . D-4 
D-9 MISCELLANEOUS UNITS (NMHWMR-7, Parts V and IX; 

F930618.11YSI 

40 CFR 264.601 and 270.23) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-4 
D-9a(1) Basic Design Parameters, Dimensions, and Materials of 

Construction [40 CFR 264.601 and 270.23 (a) (1) and (2)] . . . . . . D-5 
D-9a(2) Description of How Design Promotes Proper Drainage and 

Prevents Constant Standing Water 
[40 CFR 264.601 and 270.23(a)] . . . . . . . . . . . . . . . . . . . . . . D-5 

D-9a(3) Capacity of the OD Unit Relative to the Volume of 
Ordnance Disposed of During One Operation 
[40 CFR 264.601 and 270.23(a)] . . . . . . . . . . . . . . . . . . . . . . D-6 

D-9a( 4) Provisions for Preventing or Managing Runon 
[40 CFR 264.601 and 270.23(a)] . . . . . . . . . . . . . . . . . . . . . . D-6 

D-9a(5) How Accumulated Liquids Can Be Analyzed and Removed 
to Prevent Overflow [40 CFR 264.601 and 270.23(a)] . . . . . . . . . D-6 

D-9b Special Requirements for Ignitable or Reactive Waste 
[40 CFR 264.17(a), 264.176, 265.382, and 270.15(c)] . . . . . . . . . D-6 

iv 09110/93 



CONTENTS (Continued) 

Page 

D-9c Special Requirements for Incompatible Wastes 
[40 CFR 264.17(b), 264.177, and 270.23(a)] . . . . . . . . . . . . . . . D-7 

D-9d Management of Waste Munition Ash/Residue 
[40 CFR 264.15(c) and 270.23(a)] . . . . . . . . . . . . . . . . . . . . . D-7 

D-10 EFFECfiVENESS OF EOD TREATMENT [40 CFR 270.23(d)] . . . . . . . . . D-7 
D-11 BIENNIAL REPORTING (NMHWMR-7, Part V; 

40 CFR 264.75 and 264.602). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D-8 
D-11a Unmanifested Waste Report (40 CFR 264.76 and 264.602) . . . . . . D-8 
D-lla(1) Additional Reporting (40 CFR 264.77 and 264.602) . . . . . . . . . . D-8 

E. ENVIRONMENTAL PERFORMANCE STANDARDS .................... . E-1 
E-1 E-1 SUBSURFACE ASSESSMENT [NMHWMR-7, Part V; 40 CFR 264.601(a)] .. 

E-2 

E-3 

F930618.JJYSI 

E-1a Volume and Characteristic of the Waste 

E-1b 
[40 CFR 264.601(a)(1)] . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-1 
Hydrogeologic Characterization 

E-1b(1) 
E-1b(2) 
E-1b(3) 
E-1c 
E-1d 
E-1e 

E-lf 

[40 CFR 264.601(a)(2) and 270.14(c)] .................. . 
Depth to Uppermost Aquifer [40 CFR 270.14(c)(2)] ......... . 
Estimated Annual Recharge [40 CFR 270.14(c)(2)] .......... . 
Subsurface Characterization [40 CFR 270.14(c)(2)] .......... . 
Existing Groundwater Quality [40 CFR 264.601(a)(3)] ........ . 
Groundwater Direction and Flow Rate [40 CFR 264.601(a)(4)] ... . 
Proximity to Groundwater Withdrawal Points 
[40 CFR 264.601(a)(5)] ........................... . 
Assessment of Groundwater Migration Potential 
[40 CF4 264.601(a)(6) through (9)] .................... . 

SURFACE MEDIA ASSESSMENT 
[NMHWMR-7 Part V; 40 CFR 264.601(b)] ...................... . 
E-2a Volume and Characteristics of the Waste 

E-2b 
E-2c 
E-2d 
E-2e 
E-2f 
E-2g 
E-2h 

[40 CFR 26:t601(b)(l)] ........................... . 
Containment Facilities [40 CFR 264.601(b)(2)] ............. . 
Hydrological Characteristics [40 CFR 264.601(b)(3)] ......... . 
Precipitation Patterns [40 CFR 264.601(b)(4)] ............. . 
Groundwater Data [40 CFR 264.601(b)(5)] ............... . 
Proximity to Surface Waters [40 CFR 264.601(b)(6)] ......... . 
Water Quality Data [40 CFR 264.601(b)(7) and (8)] .......... . 
Assessment of Surface Water Migration Potential 
[40 CFR 264.601(b)(9) through (11)] ................... . 

AIR ASSESSMENT [NMHWMR-7, Part V; 40 CFR 264.601(c)] ........ . 
E-3a Volume and Characteristics of the Waste 

E-3b 
E-3c 
E-3d 

[40 CFR 264.601(c)(2)] ........................... . 
Reduction or Prevention of Emissions [40 CFR 264.601(c)(2)] ... . 
Operating Characteristics [40 CFR 264.601(c)(3)] ........... . 
Atmospheric, Meteorological, and Topographic Characteristics 
[40 CFR 264.601(c)(4)] ........................... . 

v 

E-2 
E-3 
E-3 
E-3 
E-4 
E-4 

E-4 

E-8 

E-10 

E-10 
E-10 
E-10 
E-11 
E-11 
E-11 
E-11 

E-12 
E-12 

E-12 
E-13 
E-13 

E-13 

09/10/93 



CONTENTS (Continued) 

Page 

E-3e Existing Air Quality [40 CFR 264.601(c)(5)] ............... E-14 
E-3f Assessment of Air Migration Potential 

[40 CFR 264.601(c)(b) and (7)] ....................... E-16 
E-4 POTENTIAL IMPACT ASSESSMENT [NMHWMR-7, Part V; 

40 CFR 264.601(a),(b), and (c)] .............................. E-17 
E-4a Land Uses [40 CFR 264.301(a)(6)] . . . . . . . . . . . . . . . . . . . . . E-17 
E-4b Human Health [40 CFR 264.601(a)(8), 264.601(b)(10), 

and 264.601(c)(6)] ............................... E-17 
E-4c Vegetation and Wildlife [40 CFR 264.601(a)(9), 

264.601(b)(ll), and 264.601(c)(7)] ..................... E-17 
E-4d Other Environmental Impacts . . . . . . . . . . . . . . . . . . . . . . . . . E-18 
E-4d(1) Airblast Limitations (30 CFR 816.67) ................... E-18 
E-4d(2) Ground Motion Limitations [30 CFR 816.67(d)] ............. E-18 

F. PROCEDURES TO PREVENT HAZARDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-1 
F-1 SECURITY (NMHWMR-7, Part V; 40 CFR 264.14) . . . . . . . . . . . . . . . . . F-1 

F-2 

F930618.1JYSI 

F-1a Security Procedures and Equipment (40 CFR 264.14) . . . . . . . . . F-1 
F-1a(1) 24-Hour surveillance system [40 CFR 264.14(b)(1)] . . . . . . . . . . . F-1 
F-1a(2) Barrier and Means to Control Entry 

[40 CFR 264.14(b)(2)(i) and (ii)] ..................... . 
F-1a(3) Warning Signs [40 CFR 264.14(c)] .................... . 
F-1b Waiver [40 CFR 264.14(a)] ......................... . 
INSPECTION SCHEDULE [NMHWMR-7, Part V and Part IX; 

F-3 
F-3 
F-3 

40 CFR 264.15 and 270.14(b)(5)] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-3 
F-2a General Inspection Requirements 

F-2a(1) 
F-2a(2) 
F-2b 

F-2b(l) 
F-2b(2) 
F-2b(3) 

[40 CFR 264.15(a)(b) and 264.33] .................... . 
Types of Problems [40 CFR 264.15(b)(3)] ................ . 
Frequency of Inspection [40 CFR 264.15(b)(4)] ............ . 
Specific Pro<?ess Inspection Requirements 
[40 CFR 264.15(b)(4) and 270.14(b)(5)] ................. . 
Container Inspection (40 CFR 264.174) ................. . 
Tank Inspection (40 CFR 264.194) .................... . 
Waste Pile Inspection [40 CFR 264.254, 
270.14(b)(5), and 270.18(e)] ........................ . 

F-2b(4) Surface Impoundment Inspection 
[40 CFR 264.22(b), 270.14(b)(5), and 270.17(d)] ........... . 

F-2b(5) Incinerator Inspection (40 CFR 264.347) ................ . 
F-2b(6) Landfill Inspection [40 CFR 264.15(a), 264.303, 

and 270.21(d)] ................................. . 
F-2b(7) Thermal Treatment-Monitoring and Inspection 

F-2b(8) 
F-2c 
F-2d 

[40 CFR 264.347(a)(3)] ........................... . 
Miscellaneous Unit Inspection (40 CFR 264.602) ........... . 
Remedial Actions [40 CFR 264.15(c)] .................. . 
Inspection Log [40 CFR 264.15(d)] .................... . 

vi 

F-3 
F-4 
F-4 

F-5 
F-5 
F-5 

F-6 

F-6 
F-6 

F-6 

F-6 
F-6 
F-6 
F-7 

09/10/93 



CONTENTS (Continued) 

Page 

F-3 WAIVER OF PREPAREDNESS AND PREVENTION REQUIREMENTS 
(NMHWMR-7, Part V and Part IX, and 40 CFR 264.32 and 264.35) . . . . . . . F-7 
F-3a Equipment Requirements [40 CFR 264.32(c) and (d)] . . . . . . . . . F-7 
F-3b Aisle Space Requirements (40 CFR 264.35) ................ F-13 

F-4 PREVENTNE PROCEDURES, STRUCfURES, AND EQUIPMENT 
[NMHWMR-7, Part V and Part IX; 40 CFR 264.33 AND 270.14(b)(8)] ..... F-13 
F-4a Transportation and Unloading Operations 

[40 CFR 270.14(b)(8)(i)] ........................... F-13 
F-4b Runoff [40 CFR 270.14(b)(8)(ii)] ...................... F-14 
F-4c Water Supplies [40 CFR 270.14(b)(8)(iii)] ................. F-14 
F-4d Equipment and Power Failure [40 CFR 270.14(b)(8)(iv] ........ F-15 
F-4e Personal Protection Equipment [40 CFR 270.14(b)(8)(v)] ....... F-15 

F-5 PREVENTION OF REACfiON OF IGNITABLE, REACfNE, AND 
INCOMPATIBLE WASTES [NMHWMR-7, Part IX; 40 CFR 270.14(b)(9)] ... F-15 
F-5a Precautions to Prevent Ignition or Reaction of Ignitable or 

Reactive Wastes [40 CFR 264.17(a) and 270.14(b)(9)] ......... F-15 
F-5b General Precautions for Handling Ignitable or Reactive 

Wastes or Accidentally Mixing Incompatible Wastes 
[40 CFR 264.17(b) and 270.14(b)(9)] ................... F-16 

F-5c Management of Ignitable or Reactive Wastes in Containers 
[40 CFR 264.176 and 270.15(c)] ...................... F-16 

F-5d Management of Incompatible Wastes in Containers 
[40 CFR 264.177(a) and 270.15(d)] ..................... F-16 

F-5e Management of Ignitable or Reactive Wastes in Tanks 
[40 CFR 264.198(a) and 270.16(j)] ..................... F-16 

F-5f Management of Incompatible Wastes in Thnks 
[40 CFR 264.199(a) and (b) and 270.16(j)] ................ F-16 

F-5g Management of Ignitable or Reactive Wastes in Waste Piles 
[40 CFR 264.17(b) and 270.18(f)] ..................... F-16 

F-5h Management of Incompatible Wastes in Waste Piles 
[40 CFR 264.17(b) and 270.18(g)] ..................... F-17 

G. CONTINGENCY PLAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G-1 
G-1 GENERAL INFORMATION [NMHWMR-7, Part V and Part IX; 

40 CFR 264.50 through 264.56 and 270.14(b)(7)] . . . . . . . . . . . . . . . . . . . G-1 
G-2 EMERGENCY COORDINATORS [NMHWMR-7, Parts V and IX; 

40 CFR 264.52(d), 264.55, and 270.14(b)(7)] . . . . . . . . . . . . . . . . . . . . . G-1 
G-3 IMPLEMENTATION OF CONTINGENCY PLAN [NMHWMR-7, Part V; 

40 CFR 264.52(a)] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G-2 
G-4 EMERGENCY RESPONSE PROCEDURES [NMHWMR-7, Part V; 

F930618.UY.51 

40 CFR 264.52(a)] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G-2 
G-4a Notification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G-2 
G-4b Evacuation Routes [40 CFR 264.52(f)] . . . . . . . . . . . . . . . . . . . G-6 
G-4c Containment and Control [40 CFR 270.14(b)(7) and 264.56(b)] . . . G-6 
G-4c(l) OD Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G-6 
G-4c(2) Ordnance Transportation Vehicle . . . . . . . . . . . . . . . . . . . . . . . G-7 

vii 09110/93 



CONTENTS (Continued) 

Page 

G-4c(3) Material Release . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G-7 
G-4c( 4) Severe Weather Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . G-7 
G-4c(5) Emergency Coordinator Measures . . . . . . . . . . . . . . . . . . . . . . G-7 
G-4c(6) Follow-Up Actions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G-8 

G-5 EMERGENCY EQUIPMENT [40 CFR 264.52(e), 264.56(h)(2), 
and 264.56(i)] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G-8 

G-6 COORDINATION AGREEMENTS (NMHWMR-7, Part V; 40 CFR 264.37) . . G-9 
G-7 REQUIRED REPOIUS [NMHWMR-7, Part V; 40 CFR 264.56(j)] . . . . . . . . G-9 

H. PERSONAL TRAINING........................................ H-1 
H-1 OUTLINE OF TRAINING PROGRAM [NMHWMR-7, Pclrts V and IX; 

40 CFR 264.16 AND 270.14(b)(12)] . . . . . . . . . . . . . . . . . . . . . . . . . . . H-1 
H-1a Job Titles and Duties [40 CFR 264.16(d)(1) and (2)] . . . . . . . . . . H-1 
H-1b Training Content, Frequency, and Techniques 

[40 CFR 264.16(c) and 264.16(d)(3)] . . . . . . . . . . . . . . . . . . . . H-4 
H-1b(l) EOD Training Program [40 CFR 264.16(a)(2) and (3)] . . . . . . . . . H-4 
H-1b(2) Annual RCRA Training 

[40 CFR 264.16(a)(2) and (3) and 264.16(d)(4)] . . . . . . . . . . . . . H-10 
H-1b(3) Cannon AFB Training Program 

[40 CFR 264.16(a)(2) and (3) and 264.16(d)(4)] . . . . . . . . . . . . . H-12 
H-1c Training Director 

[40 CFR 264.16(a)(2), 264.16(c), and 264.16(d)(3) and (d)(4)] . . . . H-14 
H-1d Relevance of Training to Job Positions [40 CFR 264.16(a)(1)] . . . . . H-14 
H-1e Training for Emergency Response [40 CFR 264.16(a)(3)] ....... H-14 

H-2 IMPLEMENTATION OF THE TRAINING PROGRAM [NMHWMR-7, Pclrt V; 
40 CFR 264.16(b) and (c)] ................................. H-15 

I. CLOSURE PLAN, POST-CLOSURE PLAN, AND FINANCIAL REQUIREMENTS .. 
I-1 CLOSURE PLAN [NMHWMR-7, Pclrt V and Part IX; 

F930618.1JYSI 

40 CFR 264.112 and 270.14(b)(13)] .......................... . 
I-1a 
I-1b 

I-1b(1) 

I-1c 
I-1d 
I-1d(1) 
I-1d(1)(a) 
I-1e 
I-1e(1) 
I-lf 

I-1g 

Closure Performance Standard (40 CFR 264.111) ........... . 
Pclrtial and Final Closure Activities 
[40 CFR 264.112(a)(1) and (b)(4)] .................... . 
Maximum Extent of Unclosed Portions 
[40 CFR 264.112(b)(2)] ........................... . 
Maximum Waste Inventory [40 CFR 264.112(b)(3)] .......... . 
Schedule for Closure [40 CFR 264.112(b)(6)] ............. . 
Time Allowed for Closure [40 CFR 264.113(a) and (b)] ....... . 
Extensions for Closure Time [40 CFR 264.113(a) and (b)] ..... . 
Sampling Requirements [40 CFR 264.112(b)(4)] ............ . 
Statistical Analysis Requirements (40 CFR 264 Appendix IV) ... . 
Inventory Disposal, Removal, or Decontamination of Equipment 
[40 CFR 264.112(b)(4), 264.112(e), and 264.114] .......... . 
Financial Requirements for Closure 
(40 CFR 264.142 and 264.143) ...................... . 

viii 

I-1 

I-1 
I-1 

I-2 

I-2 
I-2 
I-2 
I-2 
I-3 
I-3 
I-4 

I-5 

I-8 

09/10/93 



CONTENTS (Continued) 

1-2 POST-CLOSURE PLAN (NMHWMR-7, Pcuts V and IX; 
40 CFR 264.603, 264.118, and 264.310) ....................... . 
I-2a Post-Closure Care and Use of Property .................. . 
I-2a(1) Post-Closure Care Period [40 CFR 264.117(a)(1)] ........... . 
I-2a(2) Post-Closure Security [40 CFR 264.14(b)] ................ . 
I-2a(3) Post-Closure Use of Property ........................ . 
I-2b Post-Closure Contact ............................. . 
I-2c Post-Closure Care Monitoring (40 CFR 264.602) ........... . 
I-2d Post-Closure Final Cover Requirements (40 CFR 264.310) ..... . 
I-2e Maintenance and Inspection Requirements [40 CFR 264.118(b)] .. . 
I-2f Amendment of Post-Closure Plan [40 CFR 264.118(d)] ....... . 
I-2g Post-Closure Notices (40 CFR 264.116 and 264.119) ......... . 
I-2h Certification of Completion of Post-Closure Care 

(40 CFR 264.120) ............................... . 
I-2i Financial Requirements for Post-Closure 

(40 CFR 264.144 and 264.145) ...................... . 

Page 

1-8 
1-8 
1-8 
1-8 
1-9 
1-9 
1-9 

1-10 
1-10 
1-11 
1-13 

1-13 

1-13 

J. OTHER FEDERAL LAWS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J-1 

K. CERTIFICATION 

L. BIBLIOGRAPHY 

APPENDIX A: 
APPENDIX B: 
APPENDIX B1-1: 
APPENDIX B1-2: 
APPENDIX C: 
APPENDIX C1-1: 

APPENDIX C1-2: 

APPENDIX C1-3: 
APPENDIX C1-4: 

APPENDIX C1-5: 
APPENDIX D: 
APPENDIX D1-1: 

APPENDIX D1-2: 
APPENDIX D1-3: 
APPENDIX D1-4: 
APPENDIX D1-5: 
APPENDIX D1-6: 
APPENDIX D1-7: 

F930618.1JYSI 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K-1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L-1 

RCRA PART A APPLICATION 
FACILITY DESCRIPTION 
100-YEAR FLOODPLAIN STUDY, OD UNIT, MELROSE AFR 
100-YEAR FLOODPLAIN MAP, OD AREA, MELROSE AFR 
WASTE CHARACTERISTICS 
WASTE MUNITIONS CARTRIDGE COMPONENTS AND COMBUSTION 
PRODUCTS 
CHEMICAL COMPONENTS AND COMBUSTION PRODUCTS OF 
SMOKE AND ILLUMINATION SIGNAL 
MISCELLANEOUS EXPLOSIVE MATERIALS 
SAMPLING AND ANALYSIS PLAN FOR THE MELROSE AFR OD 
AREA 
AIR FORCE SUPPLY FORMS 
PROCESS INFORMATION 
ITEMIZATION OF WASTE MUNITIONS DISPOSAL AT MELROSE AFR 
ODAREA 
CANNON AFB REGULATION 136-18 
AIR FORCE TECHNICAL ORDER 11A-1-42 
AIR FORCE TECHNICAL ORDER 60A-1-1-31 
MAINTENANCE OPERATIONS INSTRUCTIONS 136-6 
AIR FORCE REGULATION 127-100 
TECHNICAL DRAWINGS 

ix 09110/93 



APPENDIX E: 
APPENDIX El-l: 

APPENDIX F: 
APPENDIX Fl-1: 
APPENDIX G: 
APPENDIX Gl-1: 
APPENDIX H: 
APPENDIX Hl-1: 

F930618.1JYSI 

CONTENTS (Continued) 

Page 

ENVmONMENTALPERFORMANCESTANDARDS 
GEOLOGY AND ANALYTICAL RESULTS FOR SOILS AT THE OPEN 
BURN/OPEN DE10NATION THERMAL TREATMENT FACILITY 
PROCEDURES 10 PREVENT HAZARDS 
OPERA10R'S INSPECfiON GUIDE AND TROUBLE REPORf, AF 1800 
CONTINGENCY PLAN 
CANNON AFB CONTINGENCY PLAN 
PERSONAL TRAINING 
SPECIALITY TRAINING STANDARDS PROFICIENCY CHECKLIST 
STS-464XO 

X 09/10193 



TABLES 

PAGE 

C-1. Waste analysis data: basic explosive compositions . . . . . . . . . . . . . . . . . . . . . . C-2 
C-2. Physical and chemical properties of common energetic materials. . . . . . . . . . . . . . C-4 
C-3. Waste analysis data: typical ordnance to be open-burned/open-detonated. . . . . . . . . C-10 
C-4. Test methods for munitions residues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-16 
C-5. Sampling methods for munitions residue . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-17 
D-1. Disposal Range Separation Distances (40 CFR 265.382) . . . . . . . . . . . . . . . . . . D-6 
E-1. Groundwater Quality, Range Control Operations Water Well, Melrose AFR . . . . . . E-5 
E-2. Summary of SWMUs at the Melrose AFR. . . . . . . . . . . . . . . . . . . . . . . . . . . E-9 
E-3. Current pollution emissions at the Melrose AFR, New Mexico . . . . . . . . . . . . . . E-15 
E-4. Distances for the OD of explosives on the ground . . . . . . . . . . . . . . . . . . . . . . E-19 
E-5. Maximum ground vibration (peak particle velocity) . . . . . . . . . . . . . . . . . . . . . E-20 
F-1. Westar Corporation's contractual responsibilities . . . . . . . . . . . . . . . . . . . . . . . F-2 
F-2. General inspection requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-9 
G-1. Cannon AFB disaster control group phone list . . . . . . . . . . . . . . . . . . . . . . . . G-4 
G-2. Local agency emergency response phone list . . . . . . . . . . . . . . . . . . . . . . . . . . G-5 
1-1. Estimated closure schedule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3 
1-2. Standard T-Tables 0.05 level of significance . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6 
1-3. Inspection and maintenance plan for Melrose AFR OB/OD area . . . . . . . . . . . . . 1-11 

FIGURES 

PAGE 

B-1. Regional Location Map of the Melrose AFR . . . . . . . . . . . . . . . . . . . . . . . . . . B-2 
B-2. Vicinity Map of the Melrose AFR and Cannon AFB . . . . . . . . . . . . . . . . . . . . . B-3 
B-3. Topographic Map of the Melrose AFR OD area. . . . . . . . . . . . . . . . . . . . . . . . B-5 
B-4. Existing Land Use at the Melrose AFR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-7 
B-5. Wind Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-12 
B-6. Location Map for Wells at the Melrose AFR. . . . . . . . . . . . . . . . . . . . . . . . . . B-15 
B-7. Open Detonation Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-19 
F-1. OB/OD unit inspection log . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-8 
F-2. Environmental Management Flight OB/OD inspection log . . . . . . . . . . . . . . . . . F-10 
G-1. Pollution incident report . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G-11 
1-1. Melrose AFR OD area post-closure inspection log . . . . . . . . . . . . . . . . . . . . . . 1-12 

F930618.1JYSI xi 09/10/93 



ADR 
AFR 
ASTM 
BCE 
BSG 
CAFR 
CER 
CES 
CEV 
CFR 
COM SEC 
DoD 
DRMO 
DZ 
EMS 
EMU 
EOD 
EPA 
gpm 
HazMat 
HMX 
MSA 
NAAQS 
NEW 
NGVD 
NMED 
NRC 
OB 
OD 
OHMTADS 
OPLAN 
OPSEC 
OSHA 
OSMRE 
PPE 
QA 
QC 
RCO 
RCRA 
RDX 
RFA 
RI 
scs 
SFO 

F930618.1JYSI 

ACRONYMS AND INITIALISMS 

Ammunition Disposal Report 
Air Force Range 
American Standard 
Base Civil Engineer 
Below Surface Grade 
Cannon Air Force Base Regulation 
Civil Engineering/Real Property Flight 
Civil Engineering Squadron 
Environmental Management Flight 
Code of Federal Regulations 
Communication Security 
U.S. Department of Defense 
Defense Reutilization and Marketing Office 
Drop Zone 
Equipment Maintenance Squadron 
Munitions Flight 
Explosive Ordnance Disposal 
U.S. Environmental Protection Agency 
gallons per minute 
Hazardous Materials 
cyclotetramethylenetetranitramine 
Munitions Storage Facility 
National Ambient Air Quality Standards 
Net Explosive Weight 
National Geodetic Vertical Data 
New Mexico Environmental Department 
National Response Center 
Open Burned 
Open Detonation 
Oil/Hazardous Materials Technical Assistance System 
Operations Plan 
Operations Security 
Occupational Safety and Health Administration 
Office of Surface Mining Reclamation and Enforcement 
Personal Protective Equipment 
Quality Assurance 
Quality Control 
Range Control Office 
Resource Conservation and Recovery Act 
cycletrimethylenetrinitramine 
RCRA Facility Assessment 
Remedial Investigation 
Soil Conservation Service 
Senior Fire Officer 

xii 09/10/93 



STS 
SWMUs 
TSD 
Tetryl 
TNT 
TOs 
TOSSs 
USAF 
USGS 
UXOs 

F930618.1JYSI 

Speciality Training Standard 
Solid Waste Management Units 
Treatment, Storage, or Disposal Facility 
trinitromethylnitramine 
trinitrotoluene 
Technical Orders 
Television Ordnance Scoring Systems 
U.S. Air Force 
U.S. Geological Survey 
unexploded ordnances 

xiii 09110/93 



A. APPLICATION 

A-1 INTRODUCTION 

This permit application is for the Cannon Air Force Base (AFB)/Melrose Air Force Range 
(AFR) open detonation (OD) area. The permit application was prepared for submission to the New 
Mexico Environmental Department (NMED), Hazardous and Radioactive Materials Bureau, to meet 
all applicable requirements of the New Mexico Hazardous Waste Management Regulations, Revision 
7 (NMHWMR-7), which were promulgated under the New Mexico Hazardous Waste Act. [These 
regulations incorporated, by reference, U.S. EPA rules promulgated pursuant to the Resource 
Conservation and Recovery Act (RCRA) including those relating to Part B applications (Subpart X 
Miscellaneous Units)]. 

This permit application will allow Cannon AFB/Melrose AFR to continue on-site OD 
treatment of obsolete or unserviceable, conventional or off-specification munitions generated by 
Cannon AFB in support of its U.S. Air Force (USAF) mission. Cannon AFB is not seeking a permit 
for open burning (OB) of waste munitions at this time. Should Cannon AFB elect to open burn 
wastes, it will apply for a class 3 permit modification. Both Part A and Part B of this permit 
application for the OD unit are enclosed in this one document to fully establish all necessary 
permitting requirements. 

The Explosive Ordnance Flight is responsible for day-to-day operations of the OD area and 
provides extensive training to personnel involved in storing, handling, and treating of waste 
munitions. Cannon AFB currently has no existing arrangements with alternate treatment facilities that 

could accommodate Cannon AFB's unserviceable munitions. Thus, the permitting of the OD unit 
at the Melrose range will ensure that Cannon AFB can continue its mission as a vital USAF 
installation and will eliminate the need and expense of finding alternate treatment facilities that can 
handle the Base's explosive munitions. It will also eliminate the need for transport of explosive wastes 
on public roads to alternate treatment facilities. 

A-2 EPA APPLICATION FORM 

Appendix A includes a copy of the 17 September 1993 Part A application covering the OD 

unit at Melrose AFR. The Melrose AFR is owned by the U.S. Department of Defense (DoD) and 
is operated under contract by Westar Corporation, which also provides day-to-day maintenance of 

the OD area further described in this application. Westar Corporation is not involved with the 

operation of the OD unit, only to maintain the unit according to the design parameters identified in 
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Sect. D. The commander in charge at Cannon AFB is currently Colonel Lance L. Smith, USAF. 

Design diagrams and maps are included in the application as required by NMHWMR-7. 
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A. APPLICATION 

A-1 INTRODUCTION 

This permit application is for the Cannon Air Force Base (AFB)/Melrose Air Force Range 
(AFR) open detonation (OD) area. The permit application was prepared for submission to the New 
Mexico Environmental Department (NMED), Hazardous and Radioactive Materials Bureau, to meet 
all applicable requirements of the New Mexico Hazardous Waste Management Regulations, Revision 
7 (NMHWMR-7), which were promulgated under the New Mexico Hazardous Waste Act. [These 
regulations incorporated, by reference, U.S. EPA rules promulgated pursuant to the Resource 
Conservation and Recovery Act (RCRA) including those relating to Part B applications (Subpart X 
Miscellaneous Units)]. 

This permit application will allow Cannon AFB/Melrose AFR to continue on-site OD 
treatment of obsolete or unserviceable, conventional or off-specification munitions generated by 
Cannon AFB in support of its U.S. Air Force (USAF) mission. Cannon AFB is not seeking a permit 
for open burning (OB) of waste munitions at this time. Should Cannon AFB elect to open burn 
wastes, it will apply for a class 3 permit modification. Both Part A and Part B of this permit 
application for the OD unit are enclosed in this one document to fully establish all necessary 
permitting requirements. 

The Explosive Ordnance Flight is responsible for day-to-day operations of the OD area and 
provides extensive training to personnel involved in storing, handling, and treating of waste 
munitions. Cannon AFB currently has no existing arrangements with alternate treatment facilities that 
could accommodate Cannon AFB's unserviceable munitions. Thus, the permitting of the OD unit 
at the Melrose range will ensure that Cannon AFB can continue its mission as a vital USAF 
installation and will eliminate the need and expense of finding alternate treatment facilities that can 
handle the Base's explosive munitions. It will also eliminate the need for transport of explosive wastes 
on public roads to alternate treatment facilities. 

A-2 EPA APPLICATION FORM 

Appendix A includes a copy of the_~4 Februa_ry 199.4.Part A application covering the OD unit 
at Melrose AFR. The Melrose AFR is owned by the U.S. Department of Defense (DoD) and is 
operated under contract by Westar Corporation, which also provides day-to-day maintenance of the 
OD area further described in this application. Westar Corporation is not involved with the operation 
of the OD unit, only to maintain the unit according to the design parameters identified in Sect. D. 
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The commander in charge at Cannon AFB is currently Colonel Lance L. Smith, USAF. Design 

diagrams and maps are included in the application as required by NMHWMR-7. 
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B. FACILITY DESCRIPTION 

This section provides a general description of the OD unit at the Melrose AFR, as required 
by the (NMHWMR-7, Part IX, and 40 Code of Federal Regulations (CFR) 270.14(b)(1) and (b)(19). 
The following section (general description) will familiarize the permit application technical 
reviewer/permit writer with an overview of the facility. Additional details regarding the facility are 
found in other sections of this permit application. 

B-1 GENERAL DESCRIPTION [NMHWMR-7, Part IX; 40 CFR 270.14(b)(1)] 

B-1a Location [40 CFR 270.14(6)] 

Melrose AFR is in east-central New Mexico (Fig. B-1) in Roosevelt and Curry counties. It 
is approximately 8 miles southwest of the community of Melrose, New Mexico, 30 miles northwest 
of Portales, and approximately 25 miles west of Cannon AFB. Fig. B-1 is a regional map that shows 
the general location of Melrose AFR. Fig. B-2 is a vicinity map of east-central New Mexico and 
shows the locations of the Melrose AFR and Cannon AFB. 

The OD unit for which this permit application has been prepared is found in the central 
portion of the impact area of Melrose AFR (Fig. B-3). The OD unit is used on a routine basis for 
the treatment of unserviceable, outdated, or damaged military ordnance generated by Cannon AFB. 
The OD unit is approximately 8500 ft from the nearest (eastern) boundary of the range. Land use 
within the range is primarily grazing and crop raising (Fig. B-4). Land use surrounding Melrose 
AFR and nearest the OD unit is similar to that carried out within the range itself. 

The USAF owns or leases the property upon which the Melrose AFR is situated. To 
accommodate faster aircraft using more technically advanced and complex weapons systems, larger 
and more sophisticated range facilities were needed. As a result, the range was expanded in 1986. 
An Environmental Impact Statement completed in October 1989 by Science Applications International 
Corporation reported that the range was expanded from 22,120 to 77,120 acres in 1986, with most 
of the additional range being located in Roosevelt County. Of the 55,000 acres added to the range, 
16,040 acres were obtained from the State of New Mexico, 48 acres from the Bureau of LantJ 
Management, and 38,912 acres from private individuals. The USAF purchased outright 27,760 acres 
(23,280 privately owned acres and 4,480 state-owned acres), thus increasing its total landholdings 
of the range to 49,880 acres. Of the 27,240 acres ofrange land not purchased by the USAF, 16,680 
acres comprise two categories-15,632 privately owned acres and 48 publicly owned acres-are 
classified as restrictive easements. This allows the USAF minimal rights to limit use of the property 
to cattle grazing or gas/oil exploration or extraction. The remaining 11 ,560 acres consist of land 
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leased from the state; these lands are then subleased for grazing and agricultural purposes wherever 
possible. 

B-lb History 

As part of the USAF's and Cannon AFB's overall mission, the Melrose AFR (historically 
referred to as Melrose Bombing Range) has been used since 1952 as a bombing and air-to-ground 
gunnery range. The range was operated until 1987 by the Cannon Base Civil Engineers under the 
Combat Support Group. During FY 1988, the range was converted to a contract operation. Arcata 
Associates held the first contract for 5 years and was then replaced by Westar Corporation, the 
current range operations and maintenance contractor. The range currently provides inert aerial 
ordnance delivery training for Air Combat Command units. It consists of 3 Television Ordnance 
Scoring Systems (TOSSs) and 97 TOSS scored targets. These include nuclear, conventional, and 
tactical type targets. There are also two strafe pits and an airborne drop zone (DZ Melrose) east of 
the main tower. 

The range has never been used as a facility for the research, development, or deployment of 
nuclear weapons, chemical warfare, or other exotic warfare munitions. Only conventional and 
practice ordnance have been employed at the Melrose AFR; live ordnance containing high explosives 
was discontinued in 1969. Ordnance currently used at the impact area, which covers 8,800 acres, is 
restricted to practice bombs, inert full-scale bombs, inert 2.75-in. rockets, target practice gun 
ammunition, and .50-caliber and smaller caliber ammunition. 

The impact range is used primarily by: F-111F and EF-111 aircraft from the 27 Fighter Wing 
at Cannon AFB, F-16s from 150th Air National Guard at Kirtland AFB, F-117s and German F-4s 
from the 49th Fighter Wing at Holloman AFB; B-1B aircraft from the 96th Bomber Wing at Dyess 
AFB; and MC-130, UH-60G, and MH-53 aircraft from 542nd Combat Training Wing. Other users 
include Air National Guard units in Texas, Colorado, and other states as well as Bomber Wings from 
all over the country. Historically, the 27 Fighter Wing has accounted for about 75% to 80% of the 
range's bombing and gunnery activities. 

The current OD facility at the Melrose AFR was originally constructed in May 1974 and 
operations began in 1980, at about the same time as RCRA regulations were promulgated. Cannon 
AFB met its obligation to attain RCRA interim status for the operation of the facility when it 
submitted a Part A RCRA permit application in 1980. Cannon AFB has used the facility 
continuously since that time for the routine treatment of waste military ordnance generated as part 
of the Cannon AFB mission. 
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B-2 TOPOGRAPIDC MAP [NMHWMR-7, Part IX; 40 CFR 270.14(B)(19)(1) AND (VI)] 

The Melrose APR is within the Great Plains Physiographic Province at the west-central portion 
of the Southern High Plains, which is a broad, gently tilted plain. The Southern High Plains are 
bounded on the north by the Canadian River, which lies approximately 63 miles north of the range's 
north boundary. The eastern and western boundaries of the Southern High Plains are bordered by 
escarpments that rise almost 300 ft above the surrounding area. 

There is some topographic relief in the area of the bombing range with ground surface 
elevations in this area varying from 4710 ft, National Geodetic Vertical Data (NGVD) of 1929, atop 
the physiographic feature identified as the Mesa near the impact area to around 4190 ft NGVD in the 
northeast section of the range. In the area of the OD unit, this upland rises more than 200 ft and is 
approximately 1 mile to the south and west of the unit. This relief is primarily the result of 
dissection provided by the erosional activity and stream channel development of numerous small 
intermitant waterways. Figure B-3 is an area topographic map of the portion of the Melrose APR 
that includes most of the impact range and the OD unit. This map shows contour lines at 10 ft 
intervals, surface waters, drainage features, access roads, access control points, and range buildings. 

B-2a Land Use [40 CFR 270.14(b)(19)(iv] 

The OD unit is in the central portion of Melrose APR and within the boundaries of the impact 
range. Land use within and immediately adjacent to the range consists of both improved and 
unimproved lands. The improved lands consist of the range administrative area. The administrative 
area, near the center of the impact area, consists of several buildings and other structures, including 
the Operation Control Center, Fire Department, observation tower, pumphouse, and storage building 
[see Sect. B.2a(5) for additional description]. The unimproved section of the range consists of 
acreage for agricultural cropland, firebreaks, roads, grazing land, wildlife habitat, and the impact 
area. 

Crop growing (for forage crops fed to livestock) is largely restricted to the northern section 
of the range. The USAF plans to convert some of these cropland areas to grasslands over the next 
five years by systematically seeding them back to native grasses and they are currently working with 
the state of New Mexico in a land swap for state-owned lands within the bombing range. Limits are 
set on the amount of land on the installation that can be leased for grazing or cropland, as the 
cantonment area and certain active range sections are not available for lease. Figure B-4 shows the 
overall existing land use at the Melrose APR. 
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B-2a(1) OD Facility Boundary [40 CFR.270.14(b)(19)(vii)] 

The OD unit is completely contained within the Melrose AFR, which has a perimeter fence. 
There are numerous unimproved dirt roads on the impact range that effectively serve as firebreaks 
for activities related to both bombing practices and OD operations (Fig. B-3). Along the fence line 
encircling the OD unit, signs have been posted every 300 ft and identify the area as being a munitions 
area. The size of the area enclosed by the fence is 12.9 acres. The closest land not under control 
of the Melrose AFR is approximately 8500 ft east of the OD unit at the east boundary of the range. 
The only access to the impact area and the OD unit is through a road that has two permanent gates 
barring any unauthorized entry (Fig. B-3). 

B-2a(2) Wind Rose [40 CFR 270.14(19)(v)] 

Meteorological data collected from January 1943 to February 1981 at Cannon AFB were used 
in the preparation of the wind rose illustrated in Fig. B-5. The wind rose is a full circle (360 
degrees) and has four cardinal points (north, south, east, and west), reflecting 90 degrees at each 
quarter. Quarters can be further subdivided into sections of 22.5 degrees each. For example, the 
wind rose can be read as the top being north (N), with subsequent quadrants (reading in a clockwise 
fashion) being NNE, NE, and E. To find wind speed and frequency at a given point, for instance 
from the NNW, view the top and left side of the wind rose to find NNW and move to the inner 
circles from north showing designations of 27 and 21 knots. At this point, instrument readings 
indicate that wind speeds from the NNW occur between 21 and 27 knots 1% of the time. Thus as 
interpreted, the wind rose shows that the greatest frequency of these higher wind speeds are from the 
NNE and NEat 8.3% and 5.7% of the time, respectively. 

B-2a(3) Access Control [40 CFR 270.14(19)(viii)] 

The impact range has two permanent gates on the single-road entrance from the east; these 
gates are locked at all times except during range activities. Entrance to the range must be authorized 
by the Melrose AFR management contractor, Westar Corporation (in charge of operations and 
maintenance), and explosive ordnance disposal (EOD) personnel. Once on the Melrose AFR, access 
to the OD unit and the rest of the impact area is controlled by Westar. No one is permitted to move 
about within the impact area without proper clearance. Figure B-3 shows all these access control 
features. The OD unit at the Melrose AFR is completely surrounded by a 5-ft-high, 5-strand barbed 
wire fence. The OD unit can be accessed through either an east or west gate, both of which remain 
locked at all times except during munitions treatment operations. 
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B-2a(4) Injection and Withdrawal Wells [40 CFR 270.14(b)(19)(ix)] 

Numerous wells that are used for agricultural purposes are located within the Melrose AFR. 

Figure B-6 shows the location of all known withdrawal wells on the Melrose AFR, almost all of 

which are irrigation and livestock wells licensed by the state engineer. One of these wells is 

approximately 9800 ft south-southwest of the OD area. Wells within a declared basin must be 

licensed and drilled by a state-permitted driller. 

One potable water well is located on the Melrose AFR, estimated to be 10,500 ft due north 

of the OD unit and approximately 0.5 miles from the operations control center. This well is the only 

one that services the Melrose AFR compound and fire station. The well is approximately 185 ft 

deep, with a yield of approximately 11.2 gal per minute (gpm) of water. Water from the well is 

pumped to a large 25,000-gal fiberglass holding tank located 100ft south of the control center and 

is used primarily for emergencies. 

B-2a(S) Buildings, Treatment, Storage, Disposal Areas, and Other Structures [40 CFR 
270.14(b)(19)(x)] 

The structures associated with Melrose AFR are: 

• the main range Operation Control Center, 

• fire department, 

• two observation towers (main tower and north tower) used for tracking practice 
bombing, 

• wash rack, 

• pumphouse, 

• small storage building, and 

• FSQ-T -22 emitter and support building on the west Mesa. 

B-2a(6) Recreation Areas [40 CFR 270.14(b)(19)(x)] 

There are no parks, playgrounds, or other recreational facilities located within the Melrose 

AFR or within 1000 ft of the OD unit. 
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B-2a(7) Runoff Control System [40 CFR 270.14(b)(19)(x)] 

For the OD unit, runoff will be controlled by the design of the OD facility. The OD unit will 
be encircled by an outer earthen berm that will contain or absorb any surface waters that result from 
occasional rainfall or snow that flow across the OD area and which is designed to divert a 100 yr 24-
hour storm event. This outer berm is essentially circular and is approximately 600 feet in diameter. 
The detonation unit is also surrounded by earthen berms and will be located in the center of the 
circular, cleared area. This structure will be designed to direct water away from the location where 
waste munitions are detonated. Refer to section D for complete design details. Thus, any potential 
waste constituents that might be transported by surface waters will be confined to the immediate (i.e., 
within the bermed area) vicinity of the OD area. 

B-2a(8) Storm, Sanitary, and Process Sewers [40 CFR 270.14(b)(19)(x)] 

No storm or sanitary sewers are near the OD unit. However, a septic tank with an associated 
drainfield system is used for the disposal of domestic wastes at the range operations control center 
and is approximately 6000 ft north of the OD unit perimeter fence. No process sewers are within 
the Melrose AFR. 

B-2a(9) Loading and Unloading Areas [40 CFR 270.14(b)(19)(x)] 

The designated loading area on Cannon AFB is at the Munition Storage Facility (MSA). 
Building 2112 is the control building for this highly secured area and pick-ups are accomplished from 
the several munitions bunkers within the MSA. Off-loading is near the center of the OD unit at the 
Melrose AFR unless an emergency situation requires off-loading elsewhere (in transport, at the MSA, 
etc.) 

B-2a(10) Fire Control Facilities [40 CFR 270.14(b)(19)(x)] 

The potable water well and the large holding tank near the range operation control center are 
used in emergency situations for providing water necessary for controlling fires that may occur at the 
range. There are also numerous portable water tanks (referred to as "water buffalos") scattered 
around the range which can also be used during emergencies. Numerous unimproved dirt roads, 
which also serve as firebreaks, run on all sides of the OD unit. Cannon AFB maintains an on-site 
range fire department at the control center that remains on standby during all OD operations. In 
addition, vehicle-mounted fire extinguishers are brought to the OD area by EOD personnel during 
all treatment operations. 

All range fires are reported to Environmental Management Flight (CEV) Natural Resource 
Manager and Civil Engineering/Real Property Flight (CER) Real Property Records. 
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B-2a(ll) Surface Waters [40 CFR 270.14(b)(19)(ii) and (iii)] 

The Southern High Plains in which the Melrose AFR is located are characterized by a 

semiarid, continental climate, resulting in few streams that flow year round. The upland area to the 

southwest of the OD unit (the Mesa) is drained by unnamed intermittent streams or draws that flow 

to the northeast and appear to have no immediate outlet channel. Two of these intermittent streams 

converge approximately 3400 ft southwest of the perimeter fence of the OD unit, and the resultant 

single intermittent stream flows within 700 to 800 ft north of the OD area. Although the Southern 

High Plains are known for their numerous playas, none are of significant size within at least 3 miles 

of the OD facility. Figure B-3 shows surface waters and drainage in the impact range area. 

B-2a(12) Flood Control/Drainage Barriers [40 CFR 270.14(b)(19)(xi)] 

The OD detonation structure will be positioned near the center of the OD unit. An exterior 

berm (see Fig. B-7) surrounding the OD unit which will be covered with a protective geotextile 

membrane will be sufficient to provide adequate protection from flooding that may occur, including 

a 100-year flood event. In addition, as constructed the OD detonation structure will include a sloping 

surface (2% grade) that prevents precipitation from collecting within the structure. Please refer to 

Sect. D for complete design details of the OD unit, including dimensions and heights of all berms. 

B-3 LOCATION STANDARDS (NMHWMR-7, Part V; 40 CFR 264.18) 

The OD unit is within the boundaries of the Melrose AFR. The range is approximately at 

latitude 34° 16' 43" N and longitude 103° 47' 23" W. The Melrose AFR and the OD unit are 

existing facilities, are not located in a listed seismic zone, and are not subject to seismic regulations. 

B-3a Seismic Considerations [40 CFR 264.18(a)] 

Melrose AFR is in Roosevelt and Curry counties, New Mexico, which are not listed in 

Appendix VI of 40 CFR 264 as political jurisdictions that must demonstrate compliance with seismic 

standards specified in 40 CFR 264.18(a). 

B-3b Floodplain Standard [40 CFR 264.18(b)] 

The U.S. Geological Survey (USGS) determined by floodplain analysis that the OD area lies 

partially within the boundaries of the 1 00-year floodplain of the unnamed draw (or arroyo) that flows 

north and is approximately 700 to 800 ft away from the unit. The 100-year peak discharge was 

calculated by the U.S. Soil Conservation Services's unit hydrograph method, also known as the Soil 

Conservation Service (SCS) TR-20 computer program. Details of this floodplain analysis are 

presented in Appendix B1-1, Floodplain Study, OB/OD Unit, Melrose AFR. The map shown in Fig. 
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B1-2 of Appendix B also clearly indicates that the northern portion of the OD area is traversed by 

encroachment of the 100-year flood boundary. 

The OD facility wi1l be designed, constructed, operated, and maintained to prevent washout 
due to a 100-year flood. To prevent a washout from such an event, the existing berm around the OD 
unit must, according to the recommendations of the USGS floodplain study, be raised about 1 ft to 
contain the 100-year discharge. Details on how the unit will be operated and maintained are 
presented in Section D. 

B-4 TRAFFIC INFORMATION [NMHWMR-7, Part IX; 40 CFR 270.14(b)(10)] 

Traffic routes to and from the OD unit is limited to one of two roads approached from the east 
or the west as shown on Fig. B-3. The Melrose AFR can be accessed from U.S. Highway Route 
60/84 by turning south on State Route 267 (east of Melrose, New Mexico) and then turning west on 
Sundale Valley Road. Traffic must pass through two controlled access gates to reach the impact 
range. 

Traffic volumes to and from the range area, including the OD unit, are generally very light. 
Outdated and/or excessed munitions are transported to the OD unit on the average of only once every 
2 months. These shipments are generally 15 to 20 pounds and are transported by pickup or 1.5-ton 
truck, either gasoline or diesel powered, and in all cases meet the requirements for vehicles carrying 
explosives for demilitarization. 

B-4a Traffic Control [40 CFR 270.14(b)(10)] 

Traffic control at the OD unit is maintained by locked and posted gates. Warning signs stating 
"DANGER- MUNITIONS AREA UNAUTHORIZED PERSONNEL KEEP OUT" are posted every 
300ft around the perimeter fence of the OD unit (Fig. B-3). Observance of the red flag denoting 
treatment operations in progress is utilized, and all personnel entering the area receive hand-held, 

two-way radios for emergency communication. The flag is flown at the operations center to inform 
everyone that treatment operations are in progress. Speed limit signs of 45 mph are posted on the 

road to the range. The designated speed limit in the impact area is 30 mph. 

B-4b Access Road Surfacing [40 CFR 270.14(b)(10)] 

The USAF manual for roads presents a four-level classification scheme. Definitions for these 
different classes are paraphrased below. The first four road classes are the same as those employed 
by the American Association of State Highway and Transportation Officials (adopted by the USAF). 
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• Primary. Primary roads include all installation highways serving as main distribution 
arteries for traffic originating within and outside an installation and provide access to, 
through, and between various functional areas. Primary roads are paved. 

• Secondary. Secondary roads include all installation roads supplementing the primary 
highway system by providing access to, between, and within the various functional areas. 
Secondary roads can have a paved or graded soil surface. 

• Tertiary. Tertiary roads include all installation roads providing access from other 
roads to individual units or locations within the various functional areas. Tertiary 
roads have a graded soil surface. 

• Patrol. Patrol roads normally include all installation roads planned and designed 
for use in surveillance or in patrolling areas for security purposes and may be 
paved or graded soil. 

All access roads to the Melrose AFR are asphalt-surfaced, generally with 1.5 to 2 in. of hot 

mix asphaltic concrete. Approximately 1 mile of dirt covered road (secondary unimproved road) runs 

between the range offices at the operations control center and the OD unit. This road is routinely 

maintained with annual grading by the range contractor, Westar Corporation. 

B-4c Load Bearing Capacity [40 CFR 270.14(b)(10)] 

All access routes leading to the Melrose AFR are capable of handling pickup or 1.5 ton trucks 

carrying unexploded ordnance for treatment at the OD unit. The dirt road leading to the OD area 

has been used for several years by various vehicles and has not suffered any apparent damage from 

traffic. Therefore, the loading capacity of these secondary roads should be sufficient to safely 

transport future shipments of unexploded munitions to the OD area. The amount of waste transported 
per vehicle varies depending on the particular ordnance items destined for treatment, but gross vehicle 

weight which will be a maximum of 8 tons, will not be exceeded under any circumstances. 

B-4d Traffic Control Signals [40 CFR 270.14(b)(10)] 

The only traffic control signals going to the Melrose AFR from Cannon AFB, where transport 

of military munitions originate, are stop signs at the Base entrance and at the intersection of 

Ranchvale Road with U.S. Highway 60/84. No traffic control signals are present with in the Melrose 

AFR area itself. 
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C. WASTE CHARACTERISTICS 

This section describes the hazardous wastes to be treated at the OD unit at the Melrose AFR 
and also presents the procedures that will ensure proper waste identification. The following 
information is provided in accordance with the requirements of NMHWMR-7, Parts V and IX, and 
40 CFR 264 and 270.14(b)(2). 

C-1 CHEMICAL AND PHYSICAL ANALYSES [NMHWMR-7, Parts V and IX; 40 CFR 
264.13(a) and 270.14(b)(2)] 

Due to the presence of trace amounts of toxic metals, wastes to be treated at the Melrose AFR 
OD unit will generally be hazardous by virtue of their exhibition of the characteristic of reactivity 
and, to a lesser degree, by their toxicity. The wastes to be treated are physically intact explosive 
ordnance items that include a wide variety of small unserviceable munitions items and unexploded 
(dud fired) practice bombs. Although it is possible that some off-specification ordnance may be 
treated at the OD unit, the chemical components should be consistent with the data presented in this 
section. Table C-1 presents a list of the basic compositions of those energetic materials that are in 
general use today as part of the overall Cannon AFB mission. 

The reactive munitions demilitarized by OD methods generally consist of an assortment of 
explosive chemical fill materials, along with associated metal casings (brass, aluminum, and steel), 
projectiles, and primer components. Metal components make up the majority of the total mass of the 
munitions, and reactive/explosive materials are usually less than 20% ofthe gross munitions weight. 

A number of reactive compounds are present in munitions. These compounds fall into four 

general classes: propellants, pyrotechnic compositions, priming compositions, and high explosives. 
Propellants, pyrotechnic compositions, and primers react by burning, exhibiting great heat generation 

and light intensity. High explosives reactions are exhibited in the form of detonations. The physical 
and chemical properties of several component compounds characteristic of these types of munitions 
are listed in Table C-2. 

When these munitions are treated in an OD unit, various combustion and detonation products 
are formed. These combustion products are no longer reactive but may result in some impact to 
environmental media. Tables C1-1, C1-2, and C1-3 in Appendix C list components and resulting 
combustion by-products of some of the more typical ordnance treated at the OD unit. Sect. E 
addresses these impacts in greater detail. Due to the nature of these reactions, the primary products 
released during treatment are gaseous in nature. In addition, groundwater and soil contamination may 
occur. The Sampling and Analysis Plan outlines procedures to study these pathways. 
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Table C-1. Waste analysis data: basic explosive compositions 

General or 

Type of \VaSie · · . ··.·typical 
Comment 

concentration or 
alllount 

Propellant Nitrocellulose 52% to 98% C3HsNP9 
(single base-exact Nitroglycerin 2% to 43% 
composition varies Traces of other 
by use and types) chemicals to 

retard burn 

Propellant Nitrocellulose/nitroglycerin 75% 
(20-mm, 30-mm, Charcoal 12.5% 
40-mm target Sulfur 12.5% 
practice) Graphite Trace 

Black powder Potassium (or sodium) nitrate 75% K(Na)N03 
Charcoal 15% 
Sulfur 10% 

Primer Components Potassium chlorate 53% High 
Antimony trisulfide 25% to 30% temperature 
Calcium silicide 12% to 17% percussion 

primers 

Lead azide 20% Stab 
Basic lead styphnate 40% to 60% detonators 
Tetracene 5% 
Barium nitrate 20% to 25% 
Antimony sulfide 10% to 15% 
Powdered aluminum 10% 

Potassium chlorate 8.5% to 66.7% Electronic 
Lead mononitroresorcinate 76.5% Primer 
Nitrocellulose 15% 
Lead thiocyanate 45% 
DDNP 20% to 75% 
Charcoal 15% 
Nitrostarch 5% 
Titanium 33.3% 
Aluminum 33.3% 

Illumination mixture Sodium nitrate 36% to 40% 
Magnesium 53% to 56% 
Polymeric binder 4% to 8% 

Tetryl Trinitropheny lmethylnitramine C7HsNsOs 

PETN Pentaerythritol tetranitrate C5H8N40 12 

TNT Trinitrotoluene ~H5N306 

RDX Cyclotrimethylenetrinitrimine C3H6N606 
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Incendiary mix 

PBX 

C-3 

Table C-1 (continued) 

· ·. ·• • Constituents 

RDX 
Polyisobutylene 
Binder 

Ammonium perchlorate 
Aluminum 
Calcium stearate 
Other 

RDX, HMX, 
HNS, or PETN 
with polymeric binder 
(polyester, polyurethane, nylon, 
polystyrene, etc.) 

Tetryl = trinitrophenylmethylnitramine 
PETN = pentaerythritol tetranitrate 

TNT = trinitrotoluene 
RDX = cyclotrimethylenetrinitramine 
PBX = plastic bonded explosives 

DDNP = diazodinitrophenol 
HMX = cyclotetramethylenetetranitramine 
HNS = hexanitrostilbene 

F930618.1JYSI 

General or 
typical 

concentratiol1 or 
amount 

91% 
2% 
7% 

35% 
52% 
1.9% 
9.7% 

91%to94% 
6% to 9% 

Comment 

9110193 



i Table C-2. Physical and chemical properties of common energetic materials 
;;;; 

~ 
---1 

ExplosiVe Coillposition or Molecular Density Physical Solubility 

.··· 
AdivatioD energy · HIIZiltd/toidcity 

cbemic:at formula w~ght (glee) state/appearance ':: (Kcallmole)" 

··•··· 

,.~: .. .... 
,, 

. ·'. / ........ , '.:· 
' 

.. ,. Primary explosives ,, .· . .c_ . ,, 
Lead azide N=28.8% 291 4.68 Colorless, crystalline Soluable in water at 23.74 Severe explosion risk; 

Pb=71.2% (very sensitive needles) 2o•c, o.o5% highly toxic; avoid 
inhalation; TLV• (as PB) 
is 0.15 mg/m3 in air 

Lead styphnate C=15.4% 706 3.02 Yellow orange or Practically insoluble 75.39 Detonates at 260•c; 
H=0.6% reddish brown, rhombic in water dangerous explosion risk; 
N=9.0% needles an initiating explosive 
0=30.8% 
Pb=44.2% 

Tetracene C=12.8% 188 1.35 Colorless to pale yellow, Practically insoluble NA Explodes when shocked, 
H=4.3% fluffy material with in water and reacts with oxidizing 
N=74.4% needle crystals ethanol; insoluble in materials 
0=8.5% ether, benzene, 

acetone, carbon ~ 
tetrachloride, and 
ethylene dichloride 

.· . 

. ·'•:······ 
Booster and secondary explosives ., ,:, 

Nitrocellulose C=26.46% 272 1.66 Pulp, cotton-like, High-nitrogen forms NA Flammable, dangerous fire 
H=2.78% amorphous solid (dry); soluble in acetone, and explosion risk; tests 
N=12.60% colorless liquid to semi- insoluble in ether- have shown no toxicity to 
0=58.16% solid (solution) alcohol mixture; mammals (rats and dogs) 

tow-N is soluble in 
ether-alcohol mix 
and acetone; 
insoluble in water 

Nitroglycerin C=15.9% 227 1.609 Pale yellow to clear, Slightly soluble in 41.5 Severe explosion risk; 
H=2.2% colorless viscous/oily water; soluble in highly sensitive to shock 
N=18.5% liquid; odorless; has alcohol and ether and heat; toxic by 
0=63.4% sweet, burning taste ingestion, inhalation, and 

skin absorption; TL V is 

~ 
0.05 ppm in air 

~ 



i 
;;; 

~ 
Table C-2. (continued) 

Explosive Composition or Moleeubir DeDSitY. l'byskai · · . SOlubility ActiVation eaergy llazatdltoxicity 

···. 
. ··chemical formula weight (Jiec) statelappearaiiCe (Keallmole)" ··'· 

··'''···,··· ·. PETN C=19.0% 316 1.75 White, crystalline Very soluble in 47 Due to its insolubility in 
H=2.5% material acetone; slightly water and the fact that it is 
N=17.7% soluble in alcohol usually handled wet, 
0=60.8% and ether; insoluble cannot be absorbed 

in water through skin and 
inhalation of dust 
improbable; Shock-
sensitive explosive; 
detonates at 210 • C 

HMX C=16.2% 296 1.905 White, crystalline solid; Insoluble in water, 52.7 High explosive; toxic by 
H=2.7% has four polymorphs: slight solubility in inhalation and skin contact 
N=37.9% alpha, beta, gamma, and various solvents 
0=43.2% delta 

RDX C=16.3% 222 1.82 White, crystalline solid; Insoluble in water, 47.5 High explosive, easily 
Q 
Ul 

H=2.7% fonn varies according to alcohol, carbon initiated by mercury 
N=37.8 precipitation process, tetrachloride, and fulminate; toxic by 
0=43.2% may be needles, plates, carbon disulfJde; inhalation and skin 

or crystals slightly soluble in contact; TLV is 1.5 
methanol and ether mg/m3 of air 

Nitroguanidine C=11.5% 104 1.72 Exists in two fonns, a {J fonn is more NA May explode when 
H=3.9% and {J: (1) long, thin, soluble in water shocked or heated 
N=53.8% flat, flexible lustrous 
0=30.8% needles; (2) small, thin, 

elongated plates 

Tetryl C=29.3% 287 1.73 Yellow crystals Insoluble in water; 34.9 Dangerous fire and 
H=l.7% soluble in alcohol, explosion risk; moderately 
N=24.4% ether, benzene, toxic by inhalation or 
0=44.6% glacial acetic acid ingestion; skin irritant, 

can cause dennatitis; 
inhalation of tetry I dust 
has recognized toxic 

§! 

~ 
effects; TLV is 1.5 mg/m3 

of air 



i 
~ 

~ 
•··•·• ExpJome •• CompoSition or .· Moledllar Deasity 

..... ....... .... · .. · dtemk:al formula .• •.· weight (glee) 

HNS 450 1.72 
Prepared from 
2,4,6-
trinitrobenzyl 
chloride 

TNT C=37.0% 227 1.65 
H=2.2% 
N=l8.5% 
0=42.3% 

Composition B RDX=60% 224 1.65 
TNT=40% 
Wax= I% 

§! 

~ 

Table C-2. (continued) 

Pbyskal Solubility 
state/appearance ... . 

Yellow crystals Soluble in dimethyl 
fonnamide and 
slightly soluble in 
hot acetone, methyl 
ethyl ketone, and 
glacial acetic acid 

Yellow, monoclinic Soluble in alcohol 
needles and ether; insoluble 

in water 

White to yellow Insoluble in water 
crystalline solid 

ActiVation energy 
(Kt:al/mole)" •· 

NA 

34.4 

NA 

liuardltoxicity 

.···· 
High explosive (less 
sensitive to impact than 
tetryl) 

Flammable, dangerous fire 
risk, moderate explosion 
risk; will detonate only if 
vigorously shocked or 
heated; toxic by ingestion, 
inhalation, or skin 
absorption; TLV is 0.5 
mg/m3 of air 

High explosive; toxic by 
inhalation and skin 
contact; TL V is 1.5 
mg/m3 of air 

I 

(') 

b. 
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~ 
EXplosive Composition of Moleailiir Deusity 

--··---·-·-· _:-:.: 
/ ····· 

.: clltmicalformulia weliftt .• -.. (glee) 

. ·}·····-··· 

•••·· >. . ···-·--· •• < :_> 

Barium nitrate Ba(N03) 1 261 3.24 

Potassium sulfate ~so. 174 2.66 

Potassium nitrate KN03 101 2.10 

Ethyl centralite Nitrated by- 268 1.12 
products of 
nitrocellulose 
decomposition 

•--··· 

• > > < 

····-········ 

_.: 

Strontium nitrate Sr(N03) 1 212 2.98 

Potassium perchlorate KC104 139 2.52 

~ 

~ 

Table C-2. (continued) 

---

Pbiskai Solubility 
statelappeanuite · 

··-_·. 
• 

_ .. 
Propellants ___ .. 

White to yellowish, Soluble in alcohol 
crystalline powder and water 

Colorless or white, hard Soluble in water; 
crystals or powder; insoluble in alcohol 
bitter saline taste 

Transparent, colorless or Soluble in water and 
white, crystalline glycerol; slightly 
powder or crystals; soluble in alcohol 
slightly hygroscopic; 
pungent, saline taste 

White, crystalline solid; Insoluble in water; 
peppery odor soluble in organic 

solvents 

• Pytotecbnk:s 
.. _.·· 

................ _ ... _-

White powder Soluble in water; 
slightly soluble in 
absolute alcohol 

Colorless crystals or Soluble in water; 
white, crystalline insoluble in alcohol 
powder; decomposed by 
concussion, organic 
matter, and agents 
subject to oxidation 

Activation _energy 
(Kcallmole)" 

-·· •···-·· 
NA 

NA 

NA 

NA 

•• 

-:·••····· 

< 
NA 

NA 

.. -liiWitdfto~ 
-·:•·-.-· ... 

·: 
. .. ··. .... ·-···· 

Strong oxidizing agent; 
flammable (pyrophoric) at 
room temperature in 
powder form; TLV is O.S 
mg/m3 

No hazards cited in 
referenced literature 

Dangerous fire and 
explosion risk when 
shocked or heated, or in 
contact with organic 
materials; strong oxidizing 
agent 

.. __ / ( 
Strong oxidizing agent; 
fire risk in contact with 
organic materials; may 
explode when shocked or 
heated 

Fire risk in contact with 
organic materials; strong 
oxidizing agent; strong 
irritant 

n 
.!.J 
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~ 

~ 

~ 

Explosive· 

Black powder 

~::.i.IM:~ 
KN04=74% 
5=10.4% 
Charcoal= 15.6% 

84 

DeDSity 
{glee) 

Variable 

Table C-2. (continued) 

PhySical 
state/Sippea:railee 

Powder or granulated 

Solubility .•. 

NA 

ArlivatiOii ~ 
(Kcallmole)• 

NA 

ilazard/to:xiclty 

Moderately toxic by 
inhalation and ingestion 

"Activation energy is the minimum energy to be acquired for a molecule before it can be regarded as being activated. Activation is the process of treating a substance molecule, or 
atom by heat or radiation (i.e., supplying energy such as an electrical or thermal ignition source) to the degree where the substance, molecule, or atom attains the necessary energy 
level for the occurrence of a chemical reaction, such as detonation. 

"TLVs, or Threshold Limit Values, are standards established by the American Conference of Governmental Industrial Hygienists for concentrations of airborne substances found in 
the workplace. They are time-weighted averages derived from conditions that workers are likely to be exposed to day after day without adverse effects. They are intended to serve 
as guidance numbers for monitoring and controlling health hazards. 

PETN = Pentaerythritol tetranitrate 
HMX = Cyclotetramethylenetetranitramine 
RDX = Cyclotrimethylenetrinitramine 
HNS = Hexanitrostilbene 

NA = Not Available (Information was unavailable from sources cited in this permit application.) 
TLV =Threshold Limit Value 
TNT = Trinitrotoluene 

~~ 

Q 
00 
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The propellant mixtures are typically classified as single- or double-based. Single-based 

propellants are composed mainly of nitrocellulose, while double-based propellants are mixtures of 

nitrocellulose and nitroglycerin. A number of miscellaneous chemical compounds are added to the 

propellant charge to control deflagration characteristics or to promote stability during storage. These 

additives include various nitrated organic compounds, petrolatum, metals, and metal salts. The 

additives incorporated into the propellant fuels generally account for 3% of the mixture and are 

oxidized .during the deflagration reaction. For this reason, they are of minor consequence relative 
to their impact on the environment. All components of military propellants are in solid form and 
contain no free liquids. 

Pyrotechnic compositions are mixtures of compounds designed to emit smoke and/or light. 

These munitions consist primarily of a mixture of fuel and oxidizing compounds. The fuels are 
usually metal powders, such as Mg, AI, Ti, or Zr powder. Typical oxidizers consist of metal 

nitrates, ammonium, or metal perchlorates, chlorates, and peroxides. Secondary constituents also 

present in pyrotechnic mixtures are binders, ignition agents, retardants, and colorants. A variety of 

chemical compounds are present in these additives. Typical minor components include black powder, 

chlorinated organics, waxes, sugar, asphalt, polyvinyl chloride, and vegetable oils. Military 

pyrotechnic compositions contain no free liquids. The thermal treatment of these devices generates 

gaseous combustion products and solid particulates. 

Priming compositions are mixtures that are very sensitive to shock or friction and are used 

to provide a source of ignition for pyrotechnics, propellants, or explosives. Primers are a mixture 
of fuel, oxidizer, and explosive compounds. Typical fuels are antimony sulfide and lead thiocyanate; 

oxidizers include barium nitrate and potassium nitrate. The primary explosives are lead azide and lead 

styphnate. 

High explosives are typically nitrated organic materials that generate large quantities of 

gaseous reaction products as a result of detonation. The most common high explosives are 

trinitrotoluene (TNT), cyclotrimethylenetrinitramine (RDX), trinitrophenylmethylnitramine (tetryl), 

cyclotetramethylenetetranitramine (HMX), and various combinations of these compounds. High 

explosive ordnance may have waxes or aluminum powder as additives. All constituents are in solid 

form. 

A representative list of ordnance types to be demilitarized and their reactive contents, usually 

expressed as net explosive weight (NEW) is given in Table C-3. Obsolete and off-specification items 

should have the same characteristics as currently acceptable items. Explosive content by weight and 

type may vary by model. Cannon AFB plans to treat by OD approximately 8,000 lb NEW maximum 

of waste ordnance each year at the OD unit. The volume of residue remaining after an OD episode 

varies according to the type and amount of explosive being treated. For example, some munitions 

F930618.1JYSI 09/10/93 
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Table C-3. Waste analysis data: typical ordnance to be open-burned/open-detonated. 

CQQStituents General or typical 
eoncentration or amount 

Type or waste Ml\jor Reactant(s) Major inert (casings) NEW (lbs.) 

Actuator, deployment Single-based Steel 0.0110 

Adapter, ADU-449/B Single-based Steel 0.0083 

Adapter, booster nose Tetryl Steel 0.3900 

Adapter, booster tail Tetryl Steel 0.8800 

Assembly, explosive transfer Tetryl Steel 0.1300 

Assembly, initator . , Single-based 
~. 

Steel 1.00 

Blasting cap PETN/Tetryl Aluminum 0.0019 

Block, demolition TNT Paper & Tin 2.0 \ 
\,_.' 

Cartridge, 12 gauge Single-based Paper, Plastic, & Steel 0.0038 .. 

Cartridge, 22 LR Single-based Brass, Copper, & Steel 0.0003 
.,., 

Cartridge, .30 caliber Single-based Steel & Aluminum 0.0018 ,\ 
Cartridge, 30mm HEI RDX!Incendiary mix Steel & Aluminum 0.0916 

'\ 
Cartridge, 30mm TP Target practice propellant Steel & Aluminum 0.3308 

Cartridge, .38 caliber Single-based Brass, Copper, & Steel 0.0008 

Cartridge, 40mm M674 Single-based Steel & Aluminum 0.2156 

Cartridge, 40mm HE RDX/TNT Steel & Aluminum 0.0780 

Cartridge, 40mm practice Single-based Steel & Aluminum 0.0008 

Cartridge, 40mm smoke Single-based Steel & Aluminum 0.1722 

Cartridge, .45 caliber Single-based Brass, Copper, & Steel 0.0008 

Cartridge, .50 Cal ball Single-based Brass & Lead 0.0342 

Cartridge, .50 Cal blank Black powder Brass 0.0243 

Cartridge, 5.56mm ball Single-based Brass, Copper, & Steel 0.0041 

Cartridge, 5.56mm blank Black powder Brass o.txn1 

Cartridge, 7 .62mm ball Single-based Brass, Copper, & Steel 0.0067 

Cartridge, 9mm ball Single-based Brass, Copper, & Steel 0.0009 

Cartridge, aircraft, M3A1 Single-based Aluminum 0.4500 

Cartridge, delay Single-based Aluminum 0.0140 

Cartridge, impulse Single-based Aluminum 0.0208 

Cartridge, signal MK4 Black powder Aluminum 0.0602 

F930618.11YSI 9/10/93 



:B Table C-3. Waste analysis data: typical ordnance suitable for open-detonation. .., 
~ 
?" 

:::: 
Constituents ~ 

General or typical M thod AFR TO R f e : e erence 
Majofinert concentration or amount NEW n· 

1 
p ha 

Major Reactant(s) 
(casings) 

Obs.) asposa aragrap 

Adapter, ADU-449/B Single-based Steel 0.0083 OD: No reference 

Adapter, booster nose Tetryl Steel 0.3900 OD: No reference 

Adapter, booster tail Tetryl Steel 0.8800 OD: No reference 

Assembly, explosive transfer, 188- Tetryl Steel ' 0.1300 OD: 9-31 
1-5 

Assembly, initiator Single-based Steel 1.00 OD: 6-29, 9-31 

Blasting cap PETN/Tetryl Aluminum 0.0019 OD: 6-7 

Block, demolition TNT Paper and Tin 2.0 OD: 6-29 
(') 

Cartridge, 30mm HEI RDX/Incendiary Steel and Aluminum 0.0916 OD: 6-9 I -mix 0 

Cartridge, 40mm M674 Single-based Steel and Aluminum 0.2156 OD: 6-9 

Cartridge, 40mm HE RDX/TNT Steel and Aluminum 0.0780 OD: 6-8 

Cartridge, 40mm practice Single-based Steel and Aluminum 0.0008 OB: 3-6; OD: 6-9 

Cartridge, 40mm smoke Single-based Steel and Aluminum 0.1722 OB: 3-6; OD: 6-9 

Catapult, rocket, CKU-5A/A Single-based Aluminum 5.500 OD: No reference 

Charge, demo, C-4 RDX, Plastic 30.0 OD: 6-29 
Polyisobutylene 

Charge, shaped, C-4 RDX, Steel 0.8300 OD: 6-29 
Polyisobutylene 

Charge, spotting, CXU-3A/B Black powder Aluminum 0.0830 OD: 6-39 
phosphorus 

Cluster, MK20 Mod 3, Rockeye Tetryl/RDX Aluminum 100.0 OD: 6-24 
--r:--: 



"T1 Table C-3 (continued) "' w 

~ 
?' 

::;: 
~ \...UIISlllUefilS. 

General or typical . .. . M thod AFR TO R f e : e erence 
Major inert concentration or amount NEW D' 

1 
p ha 

(casings) • 
(lbs.) 1sposa aragrap 

Cord, detonation PETN/ROX Plastic 0.0070 OB: 3-6; OD: 6-40 

Detonator, electric ROX Steel 0.0003 OB: 3-6; OD: 6-7 
Explosive scent, K-9 Tetryl/ROX None 8.0 OD: No reference 

Fuze, blasting Tetryl!ROX Plastic ' 0.0070 00: No reference 
Fuze, bomb nose Tetryl/ROX Aluminum and Steel 0.1640 OD: No reference 

Fuze, bomb tail Tetryl!ROX Aluminum and Steel 0.0150 00: No reference 

Fuze, delay, M9 Tetryl!ROX Aluminum 0.0002 OD: No reference 

Fuze, extension, MlAl Tetryl/RDX Steel 2.00 OD: No reference () 
I 

Fuze, FMU-130/B Tetryl/ROX Aluminum, Steel, 0.3600 
..... 

00: No reference ..... 
and Plastic 

Fuze, FMU-139A/B Tetryl/ROX Aluminum, Steel, 0.2778 OD: 6-33 
and Plastic 

Fuze, FMU-54A/B Tetryl/ROX Aluminum and Steel 0.3600 OD: 6-33 

Fuze, MK339 Tetryl/ROX Aluminum and Steel 0.0006 OD: 6-33 

Fuze, practice M228 Tetryl/ROX Aluminum and Steel 0.0030 OD: No reference 

Rocket motor Black powder Tin 1.100 OB/00: 8-5 to 8-15; 9-31 

Signal kit, A/P25-S-1 Single-based Tin 0.0812 OD: 6-8; 6-41 

Signal kit, A/P25-S-2 Single-based Tin 0.0812 00: 6-8; 6-41 

Simulator, projectile, air burst, nlack powder Paper and Plastic 0.0825 OD: 6-41 
M27 or M74 

!2 
00 ;;, ... 
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Table C-3 (continued) 

Constituents ~neral or typical 
concentration or amount NEW 

(lbs.) 
Type of waste 

Simulator, booby trap, M 117, 
M118, or M119 

Simulator, detonation, M80 

Simulator, grenade, M116 

Major Reactant(s) 

Black powder 

Black powder 

Black powder 

Simulator, projectile, ground burst, Black powder 
M115 

Major inert 
(casings) 

Paper and Plastic 

Paper and Plastic 

Paper and Plastic 

Paper and Plastic 

0.0095 

0.0070 

0.0813 

0.1410 

Method: AFR TO Reference 
Disposal Paragraph8 

OD: 6-41 

OD: 6-41 

OD: 6-41 

OD: 6-41 

Notes: (l) Air Force Technical Order llA-l-42, General Instructions for Disposal of Conventional Munitions was used for detennining which waste 
munitions items were suitable for demilitarization by either OD or OB/OD. The reference cited in the last column indicates the disposal paragraph which 
discusses the specific disposal process. For instance, paragraph 3-6 applies to OB, paragraph 6-8 applies to OD, and the combination 3-6/6-8 applies to both 
processes. 

(2) Refer to the TO for details on all disposal processes. There are some munitions items for which the preferred disposal process was not referenced in the 
TO. These were deemed suitable for OD based on the type of ordnance item and the nature of its explosive constituent. 

3lf both open burning and open detonation are allowable disposal techniques, then both recommended disposal methods are listed. 

HE = high explosive 
HEI = high explosive incendiary 
LR = long range 

NEW = net explosive weight 
PETN = pentaerythritol tetranitrate 
RDX = cyclotrimethylenetrintramine 

Tetryl = trinitrophenylmethylnitramine 
TNT = trinitrotoluene 

TP = target practice 

/ 

~' 

(') 
I ...... 

N 
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Table C-3 (continued) 

Constituents General or typical 
\;~(·:.::::::.><:: ... concentration or amount 
~peofwaste MBJor Reactant(s) Major inert (casings) NEW (lbs.) 

Carttidge, starter, MXU-4A Single-based Tin 8.00 

Cartridge, .thruster Single-based Aluminum 0.0080 

Catapult, roi!ket, CKU-5A/A Single-based Aluminum 5.500 

Charge, demo, C-4 RDX, Polisobutylene Plastic 30.0 

Charge, shaped, C-4 RDX, Polisobutylene Steel 0.8300 

Charge, spotting, CXU-3A/B Black powder phosphorus Aluminum 0.0830 

Cluster, MK20 Mod 3 Tetryi/RDX Aluminum 100.0 

Cord, detonation PETN/RDX Plastic 0.0070 

Detonator, electric RDX Steel 0.0003 

Explosive scent, K-9 Tetryi/RDX None 8.0 

Flare, ALA-17/A Black powder phosphorus Aluminum 2.800 

Flare, signal, M206 Single-based phosphorus Aluminum 0.2866 

Flare, surface Single-based phosphorus Aluminum 0.300 

Fuze, blasting Tetryi/RDX Plastic 0.0070 \ 
Fuze, bomb nose Tetryi/RDX Aluminum & Steel 0.1640 <' 
Fuze, bomb tail Tetryi/RDX Aluminum & Steel 0.0150 

Fuze, delay, M9 Tetryi/RDX Aluminum 0.0002 

Fuze, extension, MlAl Tetryi/RDX Steel 2.00 

Fuze, FMU-130/B Tetryi/RDX Aluminum, Steel, & 0.3600 
Plastic 

Fuze, FMU-139A/B Tetryi/RDX Aluminum, Steel, & 0.2778 
Plastic 

Fuze, FMU-54A/B Tetryi/RDX Aluminum & Steel 0.3600 

Fuze, MK339 Tetryi/RDX Aluminum & Steel 0.0006 

Fuze, practice M228 Tetryi/RDX Aluminum & Steel 0.0030 

Generator. pressure Single-based Aluminum 0.0111 

GTR-18, smokey sam Black powder Styrofoam 1.100 

Grenade, MIS Single-based Steel 0.7200 

Grenade, M67 RDX Steel 0.4100 

Grenade, smoke Black powder Tin 1.200 

F930618.UYSI 9/10/93 
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Table C-3 (continued) 

Constituents General or typical 
. .· .... · ... ·.· .·• . . concentration or amount 

Type of waste · · Major Reactant(s) Major inert (casings) NEW (lbs.) 

Grenade, TH-3 RDX 

Pot, smoke Black powder 

Rocket motor Black powder 

Signal kit Single-based 

Simulator, air burst Black powder 

Simulator, booby trap Black powder 

Simulator, detonation Black powder 

Simulator, grenade Black powder 

Simulator, projectile Black powder 

NEW= 
PETN = 
TNT= 

Tetryl = 
RDX= 
HEI = 
LR = 
TP= 
HE= 

F930618.JJYSI 

net explosive weight 
pentaerythritol tetranitrate 
trimtrotoluene 
trintrophenylmethylnitramine 
cycletrimethylenetrintramine 
high explosive incendiary 
long range 
target practice 
high explosive 

Tin 1.700 

Tin 28.00 

Tin 1.100 

Tin 0.0812 

Paper & Plastic 0.0825 

Paper & Plastic 0.0095 

Paper & Plastic 0.0070 

Paper & Plastic 0.0813 

Paper & Plastic 0.1410 

9/10/93 
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items have a low explosive-to-weight ratio, while others have a high explosive-to-weight ratio. In 

general, however, the amount of residue resulting from OD treatment is very small. 

C-1a Containers [40 CFR 264.175(c) and 270.15(b)] 

Since no explosive ordnance contains free liquids, this section is not applicable. However, 

all munitions which are manufactured with a metal housing or casing (e.g., cartridge, metal bomb 

body) will be treated in their original containment casing. These casings are designed by the 

manufacturer to provide long-term stability for containerization of explosive materials. Any wooden 

crates, boxes, or other packaging used for storage or transport of munitions will be discarded prior 

to any OD operations to eliminate unnecessary wastes resulting from such treatment operations. 

C-1b Tanks (40 CFR 270.16) 

Storage tanks for hazardous wastes are not currently used or expected to be used at the OD 

facility. 

C-1c Surface Impoundments (40 CFR 270.17) 

There are no surface impoundments for hazardous wastes at the OD area. 

C-1d Waste Piles (40 CFR 270.18) 

Hazardous waste piles are not maintained at the OD area. 

C-1e Incinerators (40 CFR 270.19 and 270.62) 

No hazardous wastes or other materials will be incinerated at the OD area. 

C-lf Land Treatment (40 CFR 264.273 and 270.20) 

Based upon the current design of the facility and the fact that munitions are detonated on 

ground surface, very small quantities of residues may remain in soil. These residues may then be 

incidentally degraded or transformed through photochemical oxidation or other natural processes. 

However, based upon the definition of "Miscellaneous Unit" in 40 CPR, 260.10, it specifically 

applies to a unit which " ..... is not a container, tank, surface impoundment, pile, land treatment unit, 

landfill .... ". Therefore, in order to clearly apply one standard for this permit application, the 

potential reduction of these minute contaminants will be construed as natural attenuation as opposed 

to land treatment. It is not the intent for this unit (or this permit application) to become permitted 

for land treatment operations. Therefore, the design and operating requirements for a land treatment 

unit are not applicable. 

F930618.1JYSI 09/10/93 
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C-1g Landfills (40 CFR 264.301 and 270.21) 

The OD unit is intended only for the treatment of waste munitions. Such activities may result 
in some minor amounts of waste residues remaining after OD treatment. However, any hazardous 
waste and/or constituents remaining in ambient soils following OD operations is an incidental 
ocurrence and is not intended to be regarded as a disposal activity. Any waste contaminants 
determined through sampling and analysis to be present in ambient soils at levels above site-specific 
action levels will be properly containerized and disposed of, if necessary. Therefore, the design and 
operating requirements for a landfill are not applicable. 

C-1h Additional Requirements for Land Storage, Treatment, and Disposal Facilities [40 CFR 
270.14(c)] 

Since the use of the OD unit is intended exclusively for the treatment of waste ordnance only, 
additional requirements for other hazardous waste facilities, including surface impoundments, waste 
piles, land treatment units, or landfills, are not applicable. 

C-2 WASTE ANALYSIS PLAN [NMHWMR-7, Parts V and IX; 40 CFR 264.13(b) and (c) 
and 270.14(b)(3)] 

All waste munitions that will be treated at the Melrose AFR OD area are standard military end 
items with well-defined specifications on their physical and chemical characteristics (Tables C-1 and 
C-2). Therefore, detailed pretreatment waste analysis requirements or validation is not applicable 
for the waste ordnance or needed to successfully treat ordnance items. No unknown wastes (i.e., 
those with no available data) will be treated. The current treatment methods to be used for all future 
OD operations are specified in USAF Technical Orders (TOs), which are more fully described in 
Sect. D. The existing published data for munitions anticipated for future disposal at the OD unit meet 
the general waste analysis requirements listed in this section. Detailed physical and chemical 
characteristics for energetic materials in munitions to be treated at the Melrose AFR OD area are 
shown in Tables C-1, C-2, and C-3. 

Munitions and their components are inherently unstable, and instability normally increases with 
age. Therefore, the timely treatment of waste ordnance is an important safety concern. When 
sampling and analysis is needed, the increased hazards associated with the time necessary to conduct 
these functions must be considered when such data are requested. 

The OD process normally will result in minor air emissions during treatment and will produce 
an unreactive residue. Baseline characterization conducted during 1993 of munition residues in soils 
(Appendix E) indicated only the presence of beryllium and no explosive residues. Beryllium is not 
associated with ordnance material; it is a naturally occurring substance found in background samples 

F930618.1JYSI 09/10/93 
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throughout eastern New Mexico. For the limited nwnber of munitions treated at the Melrose AFR 
OD unit, process knowledge should be sufficient; however, if a new type of munitions is added to 
the inventory at Cannon AFB, written notice of the waste stream modification, describing the 
components and combustion by-products as listed in Appendix C, will be forwarded to NMED for 
review and approval. If determined by NMED to be necessary, a modification to the Subpart X 
permit will be duly submitted. The sampling and analysis plan to be used for evaluating potential 
impacts to environmental media during the permitted operation of the facility is presented in 
Appendix C. The Quality Assurance (QA)/Quality Control (QC) Plan is also included in 
Appendix C. Appendix E contains analytical results generated from soil sampling conducted as part 
of the baseline characterization. 

C-2a Parameters and Rationale [40 CFR 264.13(b)(l)] 

Munitions residue will be sampled and analyzed as required for waste characteristics that are 
representative of the munitions' original components and combustion products. The analytical test 
methods for these analytes, with appropriate references, are listed in Table C-4. 

C-2b Test Methods [40 CFR 264.13(b)(2)] 

The analytical methods to be used to measure the parameters presented in Sect. C-2a are listed 
in Table C-4. All tests will be performed by an EPA-approved laboratory and in accordance with 
the latest appropriate methodology detailed in Test Methods for Evaluating Solid Waste, Physical and 
Chemical Methods U.S. EPA, Office of Solid Waste and Emergency Response, November 1986, SW-
846, Third Edition (amended). As new methods are developed and become available, they will be 
used accordingly. 

C-2c Sampling Methods [40 CFR 264.13(b)(3)] 

The sampling methods used will depend on the physical form of the waste, as shown in Table 
C-5. To ensure that a representative sample of the residue (contained with or on the soil) is taken, 
a statistical methodology for determining an adequate nwnber of discrete samples will be used. EPA 
method 530-SW-84-012 outlines one method that may be used to conduct sampling. 
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Table C-4. Test methods for munitions residues 

EPA llaziU"dous 
. wast~ number 

Explosive compounds 0003 Method 8330 Test Methods for Evaluating Solid 
Waste, Physical and Chemical 

Cyclotetramethylenetranitramine Methods, EPA SW-846, 3rd Ed. 
(HMX) November 1986 (amended) 
Cyclotrimethylenetrinitramine (RDX) 
Trinitrobenzene (TNB) 
Dinitrobenzene (DNB) 
Trinitrophenylmethylnitramine (Tetryl) 
Nitrobenzene (NB) 
Trinitrotoluene (TNT) 
2,4 Dinitrotoluene (24DNT) 
2,6 Dinitrotoluene (26DNT) 
2 Nitrotoluene (2NT) 
3 Nitrotoluene (3NT) 
4 Nitrotoluene (4NT) 

Elemental metals Test Methods for Evaluating Solid 
Waste, Physical and Chemical 
Methods, EPA SW-846, 3rd Ed. 
November 1986 (amended) 

"\, 

Antimony• Method 6010 

Arsenic• D004 Method 6010 

Barium 0005 Method 6010 

Beryllium• Method 6010 

Cadmium• 0006 Method 6010 

Chromium 0007 Method 6010 

Cobalt Method 6010 

Copper" Method 6010 

Lead• 0008 Method 6010 

' Mercury 0009 Method 7471 

Nickel' Method 6010 

Selenium• DOlO Method 6010 

Silver DOll Method 6010 

Thallium• Method 6010 

Vanadium Method 6010 

Zinc• Method 6010 

•Priority Pollutant Metals 
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Table C-4. Test methods for munitions residues 

Parameter /Constituent EPA Hazardous Test method Reference 
waste number 

Explosive compounds D003 Method 8330 Test Methods for Evaluating Solid 
Waste, Physical and Chemical 

Cyclotetramethylenetranitramine Methods, EPA SW-846, 3rd Ed. 
(HMX) November 1986 (amended) 
Cyclotrimethylenetrinitramine (RDX) 
1 ,3,5-Trinitrobenzene (1 ,3 ,5-TNB) 
Dinitrobenzene (DNB) 
Trinitrophenylmethylnitramine (Tetryl) 
Nitrobenzene (NB) 
2,4,6-Trinitrotoluene (2,4,6-TNT) 
2,4-Dinitrotoluene (2,4,-DNT) 
2,6-Dinitrotoluene (2,6-DNT) 
2-Nitrotoluene (2-NT) 
3-Nitrotoluene (3-NT) 
4-Nitrotoluene (4-NT) 

Elemental metals Test Methods for Evaluating Solid 
Waste, Physical and Chemical 
Methods, EPA SW-846, 3rd Ed. 
November 1986 (amended) 

Antimony• Method 6010 

Arsenic• D004 Method 6010 

Barium D005 Method 6010 

Beryllium• Method 6010 

Cadmium• D006 Method 6010 

Chromium D007 Method 6010 
I 

\ Copper2 Method 6010 
~ 

,:;._,. Lead• DOOS Method 6010 

"'\:. Mercury D009 Method 7471 

Nickel" Method 6010 

Selenium• DOlO Method 6010 

Silver DOll Method 6010 

aPriority Pollutant Metals 
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Table C-5. Sampling methods for munitions residue 

Waste type 

Crushed or powdered residue 

Soil or rock-like residue 

Soil-like material 

Fly ash-like material 

ASTM = American Society of Testing and Materials 

Reference 

ASTM Standard D346-75 

ASTM Standard Dl452-69 

ASTM Standard 1452-65 

ASTM Standard D2234-76 

Since it is anticipated that the actual amount of waste (excluding fragmentation of the 

munitions casings) remaining following an OD episode will usually be small, discrete samples of 

residue and/or soil will be collected so that the OD area is adequately characterized for any 

contaminants resulting form treatment operations. 

C-2d Frequency of Analysis [40 CFR 264.13(b)(4)] 

Munitions are generally disposed of at the OD area once every calendar quarter. Analysis will 
l 
I be performed quarterly within one week of a detonation, for the parameters specified in Table C-4 . . : t Analysis will be performed on a quarterly basis (provided a detonation episode occurs) for the first 

" .· f eight quarters. If, after 2 years of quarterly monitoring, results from sampling indicate that soils 

within the OD area are unaffected, then with prior approval from NMED, sampling frequency will 

be changed to an annual basis.\ When there is a change in the munitions (i.e., newly introduced 

ordnance items not previously disposed of at the OD area) being demilitarized at the OD unit, 

sampling will be conducted immediately following an OD episode. All changes in munition type will 

be approved by NMED. 

C-2e Additional Requirements for Ignitable, Reactive, or Incompatible Wastes [40 CFR 
264.13(b)(6) and 264.17] 

Since waste ordnance is characteristically reactive, additional waste analysis demonstrating 

compliance with the requirements of ignitable, reactive, or incompatible waste management (safe 

handling) methods is not required. Melrose AFR is not required to meet the requirement of 40 CFR 

264.13(b)(6) and 264.17. 

C-3 ADDITIONAL REQUIREMENTS FOR WASTES GENERA TED OFF -SITE 
[NMHWMR-7, Part V; 40 CFR 264.13(c)] 

All wastes are currently generated off-site at Cannon AFB. In the event that a request is made 

by another off-site hazardous waste generator for use of the OD facility at the Melrose AFR, a permit 
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Table C-5. Sampling methods for munitions residue 

Waste type 

Crushed or powdered residue 

Soil or rock-like residue 

Soil-like material 

Fly ash-like material 

ASTM = American Society of Testing and Materials 

Reference 

ASTM Standard 0346-75 

ASTM Standard 01452-69 

ASTM Standard 1452-65 

ASTM Standard 02234-76 

Since it is anticipated that the actual amount of waste (excluding fragmentation of the 
munitions casings) remaining following an OD episode will usually be small, discrete samples of 
residue and/or soil will be collected so that the OD area is adequately characterized for any 
contaminants resulting form treatment operations. 

C-2d Frequency of Analysis [40 CFR 264.13(b)(4)] 

Munitions are generally disposed of at the OD area once every calendar quarter. Analysis will 
be performed annually within one week of a detonation, for the parameters specified in Table C-4. 
If annual sampling is not immediately approved, then an analysis will be performed on a quarterly 
basis (provided a detonation episode occurs) for the first eight quarters. After these eight quarterly 

1 have elapsed, sampling will revert to an annual basis provided no significant contamination is present. 
When there is a change in the munitions (i.e., newly introduced ordnance items not previously 
disposed of at the OD area) being demilitarized at the OD unit, sampling will be conducted 
immediately following an OD episode. All changes in munition type will be approved by NMED. 

C-2e Additional Requirements for Ignitable, Reactive, or Incompatible Wastes [40 CFR 
264.13(b)(6) and 264.17] 

Since waste ordnance is characteristically reactive, additional waste analysis demonstrating 
compliance with the requirements of ignitable, reactive, or incompatible waste management (safe 
handling) methods is not required. Melrose AFR is not required to meet the requirement of 40 CFR 
264.13(b)(6) and 264.17. 

C-3 ADDITIONAL REQUIREMENTS FOR WASTES GENERATED OFF-SITE 
[NMHWMR-7, Part V; 40 CFR 264.13(c)] 

All wastes are currently generated off-site at Cannon AFB. In the event that a request is made 
by another off-site hazardous waste generator for use of the OD facility at the Melrose AFR, a permit 
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modification or a one-time written approval from NMED will be sought prior to proceeding with 

detonation activities for such waste. 

It is not anticipated that a request to receive munitions from other military installations will 

be requested. If this occurs, however, a request for approval will be obtained from NMED prior to 

detonation. If approved by NMED, shipment will then be accompanied by AF Form 2005 (Issue and 

Tum-in document) AF Form 191, and DD Form 1348-1 (see Appendix C1-5). Since this type of 

waste will be regarded as hazardous waste, it will also be accompanied by an EPA Uniform 

Hazardous Waste Manifest. These forms will provide information that sufficiently describes the 

item(s) requiring treatment at the OD area. Cannon AFB EOD personnel will accept the munitions 

only after confirmation through: 

( 1) visual inspection, with due regard for safety, of each munition item; 

(2) verification that all munitions are correctly entered and displayed on the proper AF 

forms; and 

(3) verification that the munitions are acceptable for treatment at the OD unit under the 

conditions specified in this permit application. 

The nature of munitions does not allow individual ordnance items or their makeup components 

to be analyzed prior to treatment or disposal. Ordnance constituents for each munition type are 

outlined in military specifications or technical supply bulletins. These documents are provided by 

the manufacturer of the ordnance. Subsequent analysis following treatment or disposal, as detailed 

in Appendix C, will provide an adequate evaluation of waste streams. 
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D. PROCESS INFORMATION 

The information provided in this section is submitted in accordance with the requirements 

of NMHWMR-7, Parts V and IX, and 40 CFR 264.175, 176, and 270.15 through 21. 

The treatment of military ordnance at the Melrose AFR is necessary due to safety concerns 

associated with the handling of reactive munitions. Reactive munitions wastes are generated by: 

(1) exceedance of shelf-life, 

(2) unserviceable due to damage in transport, and 

(3) identification by higher headquarters of an unserviceable lot. 

OD operations performed at Melrose AFR include munitions from all three of the above 

categories. The OD unit at Melrose AFR currently consists only of an OD unit; open burning (OB) 

has not been conducted in the unit since 1989 and is not being considered for Subpart X permitting 

at this time. The OD unit has historically consisted of several open trenches in the center of the unit, 

but all subsequent OD episodes regulated by the conditions of this permit application will be 

performed in a engineered grade-level bermed area. An itemization of waste munitions disposed of 

at the OD area since 1989 is presented in Appendix D1-1. Detailed process information for this unit 

is contained in Sect. D-1. The Explosive Ordnance Disposal Flight is responsible for all disposal 

operations conducted at the range's OD unit. An overview of the munitions treatment operations for 

OD follows. 

Treatment operations will only be conducted during daylight hours. Prior to treatment 

operations, the Base weather station is contacted to verify that weather conditions are favorable. The 

following conditions will result in the suspension of activities: 

• electrical storm or lightning within 5 miles of the range, 

• winds approaching or gusting in excess of 15 mph, or 

• rain, snow, hail, or dust storms. 

The operating standards of the OD operations are governed by Cannon AFB Regulation 136-

18, "Decontamination of Melrose Bombing/Gunnery Range and Disposal of Munitions"; USAF TO 

llA-1-42, "General Instructions for Disposal of Conventional Munitions"; USAF TO 60A-1-1-31, 

"Explosive Ordnance Disposal Procedure"; Maintenance Operating Instructions (MOl) 136-6, 
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"Demolition Range Operations" (Appendix D); USAF TO llA-1-60, "Inspection of Reusable 
Munitions Containers and Scrap Materials Generated from Items Exposed to, or Containing 
Explosives"; and APR 127-100, "Explosive Safety Standards." 

Cannon AFB Regulation 136-18 currently limits OD of on-base (i.e, Cannon AFB) 
generated waste munitions to a cumulative total of 1000 lb of Class 1, Division 1 explosives per 
treatment episode. Cannon AFB is planning for a 1000 lb NEW limit per detonation and expects the 
average amount per calendar quarter will be 500 lb NEW. However, because some of the large 
"live" bombs with 990 lb NEW may require detonation, the maximum amount for OD per quarter 
is projected at 3000 lb NEW. If a special instance for detonation of ordnance over 1000 lb NEW 
per OD episode or 3000 lb NEW per quarter is required, Cannon AFB will request a one-time waiver 
from NMED prior to detonation (OD treatment). Detonations have been performed in open trenches 
within the OD unit, and detonation procedures vary greatly depending on the type of munitions. 
Procedures are described in detail for each type of munitions in Sects. VI through IX of TO 11A-1-42 
(Appendix D). Procedures usually involve placing the items, installing an explosive donor charge, 
priming, retiring to a safe and proper distance away from the OD area, and then effecting detonation. 
Depending on the type of munitions, the placement of the items and the selection of explosive charge 
and primer may vary. The TOs require that a search of the surrounding area be made after each 
operation and that any munitions thrown from the pile be detonated by EOD personnel. Scrap metal 
fragments from the OD unit vicinity will be collected and sold as recyclable metal by the Cannon 
Defense Reutilization and Marketing Office (DRMO). Specific OD procedures are detailed in the 
following section. 

D-1 OD OPERATIONAL PROCEDURES 

OD operations are currently conducted at the Melrose APR on a quarterly basis, unless 
circumstances such as having a large lot of munitions require multiple detonations; however, this 
occurs infrequently. 

The 27 Equipment Maintenance Squadron (EMS)/Munitions Flight (EMU) (Munitions 
Maintenance) review ordnance records on a quarterly basis and conducts annual visual inspections 
of munitions. As described in Sect. C, munitions typically have several components other than 
explosives, including fuses, delays, timers, propellants, and pyrotechnics. These components are 
encased separately from the main body of the munitions. They are inspected upon initial acceptance 
and withdrawal from storage, and they may have a specific shelf-life. These measures ensure that 
the munitions are safe and will properly function when delivered from the aircraft. At times, these 
components will be deemed "out of specification" for such reasons as expired shelf-life, damage, 
manufacturing defects, cause for safety incident, or discontinuation of the item (technology change). 
If an item is determined to be out-of-specification, it is given a Condition Code H. If a "Condition 
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Code H" is given, 27 EMS proceeds to complete an Ammunition Disposal Report (ADR), which is 
what EOD personnel will use for scheduling the next detonation operation. 

27 EMS (the transporter), in conjunction with 27 CEV (the generator), will establish a 
Hazardous Waste Manifest for transport of the munitions item to Melrose AFR. The items are then 
loaded from the munitions storage area in accordance with DOT and Air Force regulations. These 
procedures are reviewed, monitored, and closely scrutinized by the DoD Explosive Safety Board. 
The Base Traffic Management Office, which serves as the point of contact for all Base materials 
shipments, regularly reviews the procedures involved in preparing munitions for transport. When 
the items are ready for shipment, they are transported to the range by truck via U.S. Highway 60/84. 
At Melrose AFR, 27 EMS personnel check in with the Range Control Officer (RCO) and EOD. 
Clearance is then granted to move to the OD area where the munitions are off-loaded and 
reinventoried by EOD personnel using the manifest and ADR listing to ensure that no items are 
missing. 

EOD personnel prepare the munitions for destruction (treatment) by laying the items in rows 
in the detonation area. Plastic explosive (C-4), with a blasting cap/time fuse inserted, is laid across 
the top of the items to initiate the detonation. Once preparations are complete and the EOD 
technician-in-charge has reviewed all actions, nonessential personnel are withdrawn to at least 1200 
ft upwind of the OD area. Detonation clearance is then requested from the RCO to ensure that the 
entire impact area is safe for detonation. Upon approval, the time fuse is initiated, and all personnel 
withdraw immediately to the clear area. 

If the system fails to detonate, a mandatory 30-min "safety wait" is observed prior to 
reentering the OD unit. Only the minimum number of EOD personnel required to inspect the "Dud 
fire" of the system are allowed to reenter the unit. If the system successfully detonates, a 30-min 
safety wait is also observed. After the 30-min safety wait, EOD personnel reenter the area to check 
for "kick-outs" and other debris that may not have been fully destroyed. 

Once treatment is complete, EOD personnel sign the manifest as the treatment facility 
operator, and the completed manifests are submitted to CEV and EOD. 

D-2 CONTAINERS [NMHWMR-7, Parts V and IX; 40 CFR 264.17(a) and (b), 264.601, 
and 270.15 through 21] 

This is not applicable. Melrose AFR does not store containers of hazardous wastes at the 
00 unit. 
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D-3 TANKS (NMHWMR-7, Part IX; 40 CFR 270.16) 

This is not applicable. Melrose AFR does not maintain tanks for storage, treatment, or 

disposal of hazardous wastes at the range. 

D-4 WASTE PILES (NMHWMR-7, Part IX; 40 CFR 270.17) 

This is not applicable. Melrose AFR does not maintain waste piles at the range. 

D-5 SURFACE IMPOUNDMENTS (NMHWMR-7, Part IX; 40 CFR 270.18) 

This is not applicable. Melrose AFR does not maintain surface impoundments at the range. 

D-6 INCINERATORS (NMHWMR-7, Part IX; 40 CFR 270.19) 

This is not applicable. Melrose AFR does not maintain incinerators at the range. 

D-7 LAND TREATMENT (NMHWMR-7, Part IX; 40 CFR 270.20) 

This is not applicable. The OD unit is not intended as a land treatment facility at the range. 

(Section C-lf provides further information.) 

D-8 LANDFILLS (NMHWMR-7, Part IX; 40 CFR 270.21) 

This is not applicable. The OD unit is not intended to be a disposal facility (landfill) at the 

range. (Section C-lg provides further information.) 

D-9 MISCELLANEOUS UNITS (NMHWMR-7, Parts V and IX; 40 CFR 264.601 and 
270.23) 

The OD unit is considered a miscellaneous unit as defined under 40 CFR 260.10. OD 

operations will not involve the management (where wastes are either treated, stored, or disposed of) 

of hazardous waste containers, tanks, waste piles, surface impoundments, incinerators, land treatment 

units, or landfills as indicated above in Sects. D-3 through D-8. Hazardous waste operations are to 

be performed for the purpose of treating waste munitions in a grade-level bermed unit where such 

activities involve treatment of waste ordnance. This unit will thus be managed as a miscellaneous 

unit, for treatment only, utilizing an earthen-constructed OD unit as detailed in the following sections. 
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D-9a(1) Basic Design Parameters, Dimensions, and Materials of Construction [40 CFR 264.601 
and 270.23 (a) (1) and (2)] 

OD operations are to be performed in a single, earthen-constructed, open-ended, and grade
level bermed unit that will be located at the OD unit at the Melrose AFR (see Fig. B-7). Technical 
drawings of the unit are presented in Appendix 01-7. The OD unit, including its bermed walls, will 
be approximately 72ft long x 44ft wide (maximum 64ft wide) x 4ft high. The detonation pad will 
have a 2% slope to ensure that water will run-off and not pond. 

The detonation structure berm and detonation pad will consist of clay, and will constructed 
in several 8 in. lifts, compacted to 95% natural compaction, as measured by standard proctor 
compaction tests. This may be accomplished using standard construction equipment such as a sheeps 
foot roller or plate tamper. The clay may be obtained nearby from sources such as 700 ft north along 
the bank of the intermittent draw. 

The outer berm will consist of clay, and be constructed in 8 in lifts, sufficiently compacted 
to 95% natural compaction, as measured by standard proctor compaction tests. The outer edge of 
the berm will be scarified for placement of geotextile membrane and seeded for cover. This will 
ensure that the outer berm will not be eroded away or "washed out" during a 100-year 24-hour storm 
event. 

Physical barriers or structures associated with the OD unit will be emplaced to prevent or 
minimize surface water runoff and runon; these include detonation structure berm and outer berms 
that will direct the water away from the unit. As constructed, the OD unit will be surrounded by an 
exterior berm encircling the clear area of the facility which protects it from a 100-year flood event. 
Likewise, the outer berm will also prevent or minimize off-site transport of any waste munitions 
residues that might occur during periods of heavy rainfall. After each detonation episode, the 
Melrose APR operations and maintenance contractor will be required to reshape and recompact the 
detonation structure berm and reslope the detonation pad. 

D-9a(2) Description of How Design Promotes Proper Drainage and Prevents Constant Standing 
Water [40 CFR 264.601 and 270.23(a)] 

The OD unit will consist of an earthen berm and detonation pad constructed to prevent or 
minimize the development of cracks, holes, or other openings, thus ensuring that all wastes in the 
OD operation are contained within the unit during treatment operations to the maximum extent 
allowable by such type of construction. The detonation pad will include a 2% sloping surface 
designed to preclude precipitation from pooling within the bermed OD unit. The unit will remain 
empty except during OD treatment episodes. Waste materials to be placed in the unit will be in solid 
form and will not contain free liquids. 
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D-9a(3) Capacity of the OD Unit Relative to the Volume of Ordnance Disposed of During One 
Operation [40 CFR 264.601 and 270.23(a)] 

The volume of ordnance disposed of during one detonation episode is estimated to be less 

than 10% of the total volume of the detonation unit. 

D-9a(4) Provisions for Preventing or Managing Runon [40 CFR 264.601 and 270.23(a)] 

The OD unit will not contain waste munitions except during OD treatment episodes, which 

include placement of ordnance, OD, and removal of debris. Since the OD detonation pad will consist 

of a 2% sloping surface, no runon to the unit will be possible. 

D-9a(5) How Accumulated Liquids Can Be Analyzed and Removed to Prevent Overflow [40 
CFR 264.601 and 270.23(a)] 

Precipitation will not be permitted to accumulate in the OD unit, as described above in Sect. 

D-9a(2) and (4). 

D-9b Special Requirements for Ignitable or Reactive Waste [40 CFR 264.17(a), 264.176, 
265.382, and 270.15(c)] 

The detonation unit has been developed on the Melrose bombing range to provide a margin 

of safety from other environs. Figure B-3 is the topographic map of the OD unit and the surrounding 

area; it shows approximate distances from the treatment/disposal site to pathways of concern. 

Explosives OD will comply with the safety distance requirements specified in TO llA-1-42 and 

facility boundary distance requirements defined under 40 CFR 265.382. Table D-1 below shows the 

distance requirements to the nearest property boundary from OD operations per pound of explosives. 

The maximum weight of any combination of munitions to be treated during an OD episode will be 

1000 lb NEW. 

Table D-1. Disposal Range Separation Distances (40 CFR 265.382) 

Pounds of waste explosive or propellants 

F930618.JJY51 

0 to 100 

101 to 1,000 

1,001 to 10,000 

10,001 to 30,000 

Minimum distance from open 
burning or detonation to the 

property of others 

204 meters (670ft) 

380 meters (1 ,250 ft) 

530 meters (1,730 ft) 

690 meters (2,260 ft) 
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The perimeter of the OD area at Melrose AFR is approximately 8500 ft (2590 meters) from 
the nearest (east) range property line. Thus, separation distances are sufficient to accomodate OD 
of the amounts of munitions specified in Section D. 

D-9c Special Requirements for Incompatible Wastes [40 CFR 264.17(b), 264.177, and 
270.23(a)] 

Only unexploded ordnance will be detonated in the OD unit. No other types of wastes are 
managed within the OD unit. 

D-9d Management of Waste Munition Ash/Residue [40 CFR 264.15(c) and 270.23(a)] 

EOD treatment operations at the OD unit will be conducted in a manner that minimizes, to 
the maximum extent possible, the release of hazardous wastes/constituents to ambient soils. OD 
treatment processes generally produce very small quantities of waste residues, which may contain 
trace amounts of toxic metals, and effectively eliminate the explosive characteristics of waste 
munitions. OD processes also result in the ejection of ordnance casing fragments that may be thrown 
some distance away from the OD unit. 

To demonstrate that OD operations do not contribute contamination to ambient soils, a soils 
sampling program, as described in the Waste Analysis Plan in Sect. C-2 and the Sampling and 
Analysis Plan in Appendix C, will be implemented to monitor the quantities and distribution, if any, 
of any waste constituents present (i.e. debris). As specified in Sect. F-2c, fragments from expended 
ordnance casings and other inert materials will be collected after each OD episode. If residues are 
characteristically hazardous, EOD personnel will containerize them for off-site disposal at an 
authorized facility in accordance with state and federal regulations. 

D-10 EFFECTIVENESS OF EOD TREATMENT [40 CFR 270.23(d)] 

Appendix E provides analytical results for soil samples collected from the OD unit at the 
Melrose AFR during May and June 1993. These samples were analyzed for toxic metals and 
explosive compounds. Analytical results of the sampling showed no explosive residues in soils. The 
only metal in soils that exceeded action levels was beryllium (the action level for beryllium is 0.20 
mg/kg). Concentrations at the OD area ranged between nondetected and 0.69 mg/kg; however, 
beryllium values were elevated in background samples and are naturally high throughout New Mexico 
and other southwestern states. Furthermore, as presented in Sect. C and Appendix C, beryllium is 
not a toxic metal associated with components or combustion by-products of ordnance items. 

Thus, due to the absence of explosive compounds and toxic metals associated with waste 
munitions, this information indicates that OD operations are safe and effective methods for the 
treatment of waste munitions. 
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D-11 BIENNIAL REPORTING (NMHWMR-7, Part V; 40 CFR 264.75 and 264.602) 

Melrose AFR will prepare and submit a biennial report to the NMED RCRA Program 

Manager and/or EPA Regional Administrator. The report will be submitted on EPA Form 8700-13B 

by March 1 of each even-numbered year. The report will cover all EOD activities during the 

previous calendar year and will include: 

• the EPA identification number and the facility address, 

• the calendar year covered by the report, 

• a description and the quantity of each hazardous waste received by the facility during the 
year, 

• the method of treatment for each hazardous waste, 

• a description of the efforts undertaken during the year to reduce the volume and toxicity 
of waste generated, 

• a description of the changes actually achieved in volume and toxicity of waste during the 
year, and 

• the certification signed by the owner or operator of the facility or his authorized 
representative. 

D-lla Unmanifested Waste Report (40 CFR 264.76 and 264.602) 

The OD unit at Melrose AFR will receive wastes generated by Cannon AFB operations 

conducted in support of its current mission. EOD personnel will inventory incoming wastes 

munitions to verify that the manifested waste is consistent with the types and quantities of waste 

munitions arriving. When the manifest is verified, the munitions will then be scheduled for 

treatment. 

D-lla(l) Additional Reporting (40 CFR 264.77 and 264.602) 

Reports to the NMED RCRA Program Manager and EPA Regional Administrator are 

covered in detail in Sect. G and Sect. I of this permit application. 
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E. ENVIRONMENTAL PERFORMANCE STANDARDS 

This section provides a detailed description of environmental, geological, and hydrogeological 
conditions at the Melrose AFR OD unit, in accordance with the requirements of various provisions 

specified under NMHWMR-7, Parts V and IX, and 40 CFR 264.601 and 270.14. 

E-1 SUBSURFACE ASSESSMENT [NMHWMR-7, Part V; 40 CFR 264.601(a)] 

The Melrose AFR is in the central portion of the Southern High Plains plateau. In the area 
of Melrose AFR, surface topography is characterized to some extent by the appearance of small, 

internally drained temporary lake basins known as playas. Due to the low annual rainfall, high lake 
evaporation rate, and minimal topographic relief, surface streams are generally poorly developed and 
exist as intermittent streams with no apparent receiving waters. Drainage patterns that do exist 
consist of long shallow valleys called draws that originate in areas of higher relief such as the mesas 
commonly found in the area. 

Groundwater in the Melrose AFR area is found at an estimated depth of 94 to 100 ft below 
surface in a perched water zone, well above the Ogallala Aquifer. These hydrologic zones are not 
believed to be hydraulically connected (see the USGS Geologic Report in Appendix E). 

E-la Volume and Characteristic of the Waste [40 CFR 264.601(a)(l)] 

The volume and characteristics of the waste to be thermally treated at the OD unit are 
described in Sect. C. Waste munitions are transported to the OD unit in their original containers or 

casings, which are designed for long-term stability and thus ensure that no wastes are inadvertently 
released to the environment prior to treatment. 

The OD operations will be conducted within a single bermed area at the OD unit, as described 
in Sect. D. Contaminants released during treatment, usually limited to trace amounts of explosive 

compounds or toxic metals, should not adversely affect subsurface soils as a result ofthese activities. 

Past soil analyses have not shown any of these contaminants to be at levels that pose an actual or 
potential threat to human health or the environment. Furthermore, waste munitions are for the most 

part insoluble in water (see Table C-2), thus limiting the potential for wastes to migrate through soil 

or into surface or groundwater. The primary concern of releases of any contaminants would be 

gaseous and, therefore, affect air media rather than subsurface media. 
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E-lb Hydrogeologic Characterization [40 CFR 264.601(a)(2) and 270.14(c)] 

The Ogallala Formation of Tertiary (Pliocene) age is the primary regional aquifer for both 

potable and irrigation water in the Southern High Plains of western Texas and eastern New Mexico. 

The Ogallala Formation consists of clay, silt, fme-to coarse-grained sand, gravel, and caliche. The 

lithology varies both vertically and horizontally within short distances, and individual beds or lenses 
are not continuous over wide areas. Although most of the Ogallala is unconsolidated, sediments near 

the top and locally within the formation have been cemented, mainly by calcium carbonate, to form 
resistent, impermeable beds of caliche. The formation ranges in thickness from 0 ft where the 

formation pinches out against older rocks to as much as 500 ft in east-central Curry County, New 
Mexico. 

The Ogallala Aquifer is part of the High Plains aquifer that extends continuously from 

Wyoming and South Dakota into New Mexico and Texas. In east-central New Mexico, the Ogallala 
Aquifer rests on Dockum Group redbeds, which serve as the basal confining layer. It is believed that 

the Ogallala Formation and the Portales Valley Fill, which underlies the Melrose AFR, exist as a 

single hydrologic unit. The two underground basins that are part of the Ogallala Aquifer and extend 

beneath the currently expanded Melrose AFR are the Fort Sumner Basin and the Portales Basin. The 

State of New Mexico's Engineer's Office considers these to be the only designated or declared aquifer 

basins that extend into the area bounded by the range. 

The groundwater in the Ogallala Formation exists under unconfined conditions and is 

contained in the pore spaces of the unconsolidated or partially consolidated sediments, which are 

pnderlain in most of the area by relatively impermeable clays and shales. Groundwater flow has a 
.. s ·· ····ier regional gradient of approximately 13 ft/mile. The saturated thickness of the Ogallala 

Aquifer r s from less than 50 ft to more than 300 ft, although increased agricultural withdrawals 

for this groundwater have caused a significant decline in the water table since the 1930s and the 
overall reduction in the saturated thickness. At the Melrose Range, it is estimated to be less than 100 

ft. As a result, well yields have likewise decreased over the years. Well yields vary from less than 

1 gpm in thin silts and sands up to 1600 gpm in thick sands and gravels. Water quality is generally 

good, although the water is typically hard and has high concentrations of fluoride in many areas. 

Exploratory holes drilled at the OD area as part of hydrogeologic investigations of the site 

were not advanced deep enough to intercept the Ogallala Aquifer. However, this investigation did 
confirm, as previously believed, the existence of a more shallow perched zone found at a depth 

ranging from 94 to 100ft below surface grade (BSG). The areal extent of this perched zone has not 

been accurately determined. A more detailed description of hydrogeologic characterizations of the 

area is presented in the geologic report of Appendix E. 
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E-lb Hydrogeologic Characterization [40 CFR 264.601(a)(2) and 270.14(c)] 

The Ogallala Formation of Tertiary (Pliocene) age is the primary regional aquifer for both 

potable and irrigation water in the Southern High Plains of western Texas and eastern New Mexico. 

The Ogallala Formation consists of clay, silt, fine-to coarse-grained sand, gravel, and caliche. The 

lithology varies both vertically and horizontally within short distances, and individual beds or lenses 

are not continuous over wide areas. Although most of the Ogallala is unconsolidated, sediments near 

the top and locally within the formation have been cemented, mainly by calcium carbonate, to form 

resistent, impermeable beds of caliche. The formation ranges in thickness from 0 ft where the 

formation pinches out against older rocks to as much as 500 ft in east-central Curry County, New 

Mexico. 

The Ogallala Aquifer is part of the High Plains aquifer that extends continuously from 

Wyoming and South Dakota into New Mexico and Texas. In east-central New Mexico, the Ogallala 

Aquifer rests on Dockum Group redbeds, which serve as the basal confining layer. It is believed that 
' the Ogallala Formation and the Portales Valley Fill, which underlies the Melrose AFR, exist as a 

single hydrologic unit. The two underground basins that are part of the Ogallala Aquifer and extend 

beneath the currently expanded Melrose AFR are the Fort Sumner Basin and the Portales Basin. The 

State of New Mexico's Engineer's Office considers these to be the only designated or declared aquifer 

basins that extend into the area bounded by the range. 

The groundwater in the Ogallala Formation exists under unconfined conditions and is 

\ contained in the pore spaces of the unconsolidated or partially consolidated sediments, which are 

underlain in most of the area by relatively impermeable clays and shales. Groundwater flow has a 

"-?~e~ regional gradient of approximately 13 ft/mile. The saturated thickness of the Ogallala 

Aquiferranges from less than 50 ft to more than 300 ft, although increased agricultural withdrawals 

for this groundwater have caused a significant decline in the water table since the 1930s and the 

overall reduction in the saturated thickness. At the Melrose Range, it is estimated to be less than 100 

ft. As a result, well yields have likewise decreased over the years. Well yields vary from less than 

1 gpm in thin silts and sands up to 1600 gpm in thick sands and gravels. Water quality is generally 

good, although the water is typically hard and has high concentrations of fluoride in many areas. 

Exploratory holes drilled at the OD area as part of hydrogeologic investigations of the site 

were not advanced deep enough to intercept the Ogallala Aquifer. However, this investigation did 

confirm, as previously believed, the existence of a more shallow perched zone found at a depth 

ranging from 94 to 100ft below surface grade (BSG). The areal extent of this perched zone has not 

been accurately determined. A more detailed description of hydrogeologic characterizations of the 

area is presented in the geologic report of Appendix E. 
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E-lb(l) Depth to Uppermost Aquifer [40 CFR 270.14(c)(2)] 

As discussed in the previous section, a June 1993 investigation of the OD site did not 

encounter the Ogallala Aquifer but did determine that a more shallow water-bearing zone (small 

perched zone) is present beneath the site at approximately 94ft. BSG. It is believed that this perched 

zone contains the same groundwater that is used for many of the irrigation and stock wells on the 

Melrose Range. For purposes of this permit application and in accordance with the regulatory 

definitions provided under 40 CPR 260.10, this perched zone will be considered the uppermost 

aquifer. Additional information on the investigation, including well logs, is detailed in Appendix E. 

E-lb(2) Estimated Annual Recharge [40 CFR 270.14(c)(2)] 

The climate at the Melrose APR is considered semiarid, with an annual average rainfall of 14 

in. Recharge to all groundwater underlying the range is primarily through precipitation. Studies 

conducted on groundwater resources in eastern New Mexico by Berkstresser and Mourant (1966) 

report a recharge rate for this area of 0.5 in/year as calculated by Theis (1936). Because of the high 

evapotranspiration rate (92 in/year) and low precipitation, recharge will occur only during heavy 

rainfalls events (summer thunderstorms account for 7~% of the area's precipitation) during which the 

infiltration capacity of the soil is exceeded and runoff occurs or during cool months when 

precipitation may exceed evapotranspiration. 

E-lb(3) Subsurface Characterization [40 CFR 270.14(c)(2)] 

Information detailing groundwater occurrence beneath the Melrose APR OD unit is previously 

discussed in Sects. E-1b(1) and (2) and is also detailed in the Geologic Report in Appendix E. Due 

to the limited nature of the hydrogeologic investigation at the OD area, the flow rate and direction 

of groundwater within the uppermost water-bearing zone (perched zone) was not determined. 

According to the Roosevelt County Soil Survey conducted by the Soil Conservation Service, 

soils at the Melrose APR OD unit are regarded as Olton Loam [0% to 1% slopes]. This soil is 

described as occurring in the wheat-growing section of the county in the vicinity of Rogers and Dora 

and as not covering an extensive area. The surface layers consist of approximately 4 of brown to 

dark-brown loam, have a strong granular structure, and are noncalcareous. The subsoil is 

noncalcareous clay loam, about 24 in. thick with a subangular blocky structure. This layer overlies 

a strongly calcareous layer that is 20 in. thick, reddish-brown, and massive. The substratum consists 

of very strongly calcareous pink silt loam. It is similar to the present sediment of the Amarillo soils. 

Soils of the Olton Loam exhibit moderate runoff, with generally slow internal drainage. Pooling of 

water is common following a heavy rainfall. 

Based on soil borings drilled at the range, the top 20 ft of materials at the OD area consists 

predominantly of silt with minor amounts of sand, clay, and gravel. Caliche (a geologic material 
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consisting of gravel, sand, or other debris cemented by porous calcium carbonate) and calcification 

layers are scattered throughout the section. From 20 to approximately 60ft BSG, materials become 

coarser and include greater quantities of sand and quartz pebbles. Below this depth (down to 180ft), 

competent bedrock is encountered. Sandstone is the predominant lithology, but is interbedded with 
thinner lenses of mudstone, shale, and some siltstone. The well log presented in Appendix E indicates 

a lens of mudstone found at a depth ranging between approximately 105 to 120 ft BSG (i.e., 15 ft 
thick). Although this mudstone is intermixed with some siltstone, it is believed to be relatively tight 

and very clayey. Thus, it represents the semi-impermeable/impermeable layer upon which the 
previously described water-bearing zone is perched. 

E-lc Existing Groundwater Quality [40 CFR 264.601(a)(3)] 

Groundwater from the Ogallala Formation and the shallow perched zone is used for a variety 

of purposes, including irrigation, public supply, industrial supply, domestic water supplies, and 
livestock watering. As mentioned previously, groundwater drawn from the Ogallala is considered to 

be generally good, with hardness and fluorides being somewhat high. Groundwater beneath the 

Melrose APR is currently used for irrigation, livestock watering, potable water, and fire fighting at 

the Melrose APR operations control compound. As previously mentioned in Sect. E-1b(1), it is 

believed that most stock and irrigation wells derive their water from the shallow perched zone 

(uppermost aquifer). Table E-1 contains groundwater quality data from the potable water well near 

the operation center. The locations of these wells are delineated in Fig. B-6. 

E-ld Groundwater Direction and Flow Rate [40 CFR 264.601(a)(4)] 

Groundwater within the Portales Basin of the Ogallala Aquifer flows in a northeasterly 

direction beneath the Melrose APR toward the Portales Valley. No aquifer tests have been performed 

in the vicinity of the Melrose APR area to accurately determine transmissivity or the flow rate of 

groundwater in either the uppermost aquifer (perched zone) or the Ogallala Aquifer. 

E-le Proximity to Groundwater Withdrawal Points [40 CFR 264.601(a)(5)] 

The only potable water supply well on the Melrose APR is approximately 10,500 ft due north 

of the OD unit and serves the operations control compound. Numerous irrigation and livestock wells 

around the OD unit are presently in use. The closest irrigation/stock well appears to be southwest 

of the OD unit and is approximately 9800 ft away (Fig. B-6). There are approximately 47 wells 

within the Melrose APR that are used to supply water for domestic livestock and irrigation. 
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"-lyte 

< 

Aldrin 

Chlordane 

DDD 

DDE 

p-DDT 

Dieldrin 

Endrin 

Heptachlor 

Heptachlor epoxide 

Lindane 

Methoxychlor 

Toxaphene 

alpha-BHC 

beta-BHC 

2,4-D 

2,4,5-T 

Silvex 

2,4-DB 

Dicamba 

E-5 

Table E-1. Groundwater Quality, Range Control Operations 
Water Well, Melrose AFR 

Concemration (pg/L) 
Aualyte .. 

.· . . ~nceutration (14g/L) 

.. otPDoCbtorine pesticides (Methocl8080) 

.. ·.·········· ··········· )·.·•· 
<0.01 delta-BHC <0.()()1 

<0.02 Endosulfan I <0.()()1 

<0.003 Endosulfan n <0.005 

<0.002 Endosulfan sulfate <0.003 

<0.007 Endrin aldehyde <0.002 

<0.001 Aroclor 1016 <0.08 

<0.004 Aroclor 1221 <0.05 

<0.005 Aroclor 1232 <0.07 

<0.002 Aroclor 1242 <0.03 

<0.002 Aroclor 1248 <0.08 

<0.01 Aroclor 1254 <0.1 

<0.09 Aroclor 1260 <0.08 

<0.006 Dibutyl chlorendate 0.92 

<0.001 Tetrachloro-m-xylene 0.75 

Pesticides (Method 515) 
.... 

<0.5 Dalapon <2.5 

<0.25 Dinoseb <0.5 

<0.25 Picloram <0.5 

<2.5 Pentachlorophenol <0.25 

<0.25 .. . .. •> /· 

········· .. 

Chlorinated ~Olatile organics. (wide bore capillary column) · .. ··········· 

Benzene <0.3 Bromodichloromethane <0.4 

Carbon tetrachloride <0.5 Bromoform <0.7 

1 ,4-Dichlorobenzene <0.5 Bromomethane <0.9 

1,2-Dichloroethane <0.3 n-Butylbenzene <0.4 

1,1-Dichloroethene <0.3 sec-Butylbenzene <0.7 

1,1,1-Trichloroethane <0.5 tert-Butylbenzene <0.3 

Trichloroethylene <0.5 Chi oro benzene <0.3 

Vinyl chloride <0.2 Chloroethane <0.9 
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Table E-1 (continued) 

. 
Analyte ~elltl'atio& (/&giL) · .· · ,,,.,.:.:,., .. Aalalyte Concentration (,&giL) 

Bromobenzene <0.6 Chloroform <0.3 
.. .. ,.· 

Bromochloromethane <0.4 '"' ·, ,, .. , ., .. ., 

..... , ... :, . . . ,· ·.·.· ... 

.· Metals (various methods) .· 

Antimony 82.0 Magnesium 57 

Arsenic 34.0 Mercury <1 

Barium <100 Nickel <50 

Beryllium <10 Selenium 115.0 

Cadmium <5 Silver <5 

Chromium <20 Sodium 224 

Chromium (hexavalent) HTE Thallium 26.0 

Copper <20 Zinc <50 

Lead <5 ., ·' 

·.··· Seinivolatoe orgailic compounds {wide bore capillary colmiUJ) . 

Styrene <0.3 Dichlorodofluoromethane 0.5< 

1,1,1,2-Tetrachloroethane <0.2 1,1-Dichloroethane <0.4 

1,1,2,2-Tetrachloroethane <0.2 cis-1,2-Dichloroethane <0.2 

Tetrachloroethylene <0.6 cis-1,3-Dichloropropene <0.5 

Toluene <0.3 trans-1,3-Dichloropropene <0.5 

1,2,3-Trichlorobenzene <0.7 trans-1,2-Dichlorethene <0.5 

1,2,4-Trichlorobenzene < 1.4 1,2-Dichloropropane <0.3 

1,1,2-Trichloroethane <0.2 1,3-Dichloropropane <0.5 

Trichlorofluoromethane <0.4 2,2-Dichloropane <0.5 

1,2,3-Trichloropropane <0.3 1,1-Dichloropropene <0.5 

1,2,4-Trimethylbenzene <0.1 Ethylbenzene <0.6 

1,3,5-Trimethylbenzene <0.3 Hexachlorobutadiene <0.5 

o-Xylene <0.3 Isopropylbenzene <0.4 

m-Xylene <0.3 p-Cymene <0.3 

p-Xylene <0.6 Methylene chloride <0.4 

Chloromethane <0.8 Naphthalene <0.6 

2-Chlorotoluene <0.5 n-Propylbenzene <0.4 
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4-Chlorotoluene 

Chlorodibromometbane 

Dibromometbane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

. >>·:·········· 

Ammonia 

Nitrate (as nitrogen) 

Nitrite (as nitrogen) 

Source of Analytical Data: 
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Table E-1 (continued) 

Concentration (l&g!L) 
: .. ·• . 

•· .. ·.Aaalyte 

<0.3 Chloroform 

<0.5 Bromodichlorometbane 

<0.5 Chlorodibromometbane 

<0.5 Bromoform 

<0.5 

lnorganics (300 series methods) 

<0.2 Cyanide (total) 

1.44 Phenol 

<0.02 Sulfate 

Samples were collected at the Melrose AFR on October 28, 1992. 

.. 

<0.3 

<0.4 

<0.5 

<0.7 
......... 

.· .. ·• 

.... . . 

<0.005 

<10 

206 

Samples were analyzed at Armstrong Laboratory, Brooks AFB, Texas, between November 12 and 
December 4, 1992. 
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E-lf Assessment of Groundwater Migration Potential [40 CF4 264.601(a)(6) through (9)] 

Table E-1 contains the only currently available data for groundwater quality at the Melrose 
Range. This analytical data indicates that groundwater beneath the Melrose Range has not been 
impacted by activities related to the operation of the OD unit. Analyses from the potable well did 
show that certain toxic metals, including antimony (82.0 p./L), arsenic (34.0 JJ./L), and selenium 
(115.0 JJ./L), were detected at elevated concentrations in the potable water well. These values cannot 
be attributed to the OD unit due to the distance that separates them and the fact that the well is 
believed not to be hydraulically downgradient from the unit based on regional flow within the 
Ogallala Aquifer. It is more probable that the elevated levels reflect naturally occurring metals in 
the soils and/or the aquifer. 

In summary, factors supporting the determination that the potential is extremely low for a 
contaminant to originate at the OD unit and migrate to the groundwater include the following. 

• Analytical data strongly indicate that previous OD activities have not impacted soils 
beneath the site. Therefore, it is unlikely that groundwater in the uppermost aquifer 
beneath the OD treatment area has been impacted. 

• Lithologic logs indicate that from ground surface to the first groundwater encountered 
within the perched zone at 95ft BGS, there are numerous areas in the upper portion (top 
50 ft) where unconsolidated geologic materials are characteristically silty and clayey. 
Below this, there is very fine-grained sandstone which overlies what is probably a 
relatively impermeable layer of mudstone and shale which is approximately 13 ft thick. 
Together, these conditions should prolong recharge rates and retard any downward 
percolating water or other liquids that may contain hazardous wastes or constituents. 

• Climatological information shows that recharge rates are very low, evapotranspiration rates 
very high, and resultant hydraulic head from meteoric precipitation are insufficient to drive 
contaminants to any great depth. 

• The nature of the waste munitions and residues following treatment have no or only slight 
solubility in water (see Table C-2). 

An identification of other potential sources of groundwater contamination at the Melrose AFR 
was accomplished during the performance of a RCRA Facility Assessment (RFA) by A.T. Kearney 
in 1987. The RFA identified seven potential solid waste management units (SWMUs) at the range, 
although none of these SWMUs are at this time anticipated to require any remedial action. 
Information for these SWMUs is summarized in Table E-2. In addition, the operations and 
maintenance compound utilizes a septic tank/leach field for disposal of sanitary wastes. 
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E-lf Assessment of Groundwater Migration Potential [40 CF4 264.601(a)(6) through (9)] 

There are several factors, including site-specific conditions, distance to groundwater users, 
and other criteria that support the determination that (1) the potential for contamination of 
groundwater resulting from OD treatment operations is extremely low or improbable and (2) 
groundwater represents the pathway of least potential for migration of contaminants. Factors 
supporting this determination include the following: 

• Analytical data. Although there are no groundwater data to directly support this 
conclusion, analytical data collected by the USGS during its 1993 site assessment study 
indicate conclusively that previous OD activities did not affect soils beneath the site. By 
proxy, the lack of any soil contamination from EOD operations strongly indicates that 
groundwater in the uppermost aquifer beneath the OD treatment area has not been affected. 

• Geology/Depth to uppennost groundwater. Lithologic log from the deep hole boring 
installed in 1993 shows that depth to the first water-bearing zone is 95 BSG. The upper 
55ft of unconsolidated materials consist predominately of silts and clays. Below this, very 
fine-grained sandstone overlies a rather impermeable layer of mudstone and shale which 
is approximately 1,3 ft thick. The actual hydraulic conductivity of these materials has not 
been determined, but permeability values found in Table 2.2 of Groundwater (Freeze and 
Cherry, 1979) show a range of w-9 to w-6 em/sec for these geologic materials. These 
conditions will inhibit recharge by retarding any downward percolating water or other 
liquids that may contain hazardous wastes or constituents. 

• Climate. Climatological information shows that the OD unit is located in an arid region 
which receives only -15 in. of rainfall annually. Evaporation rates for this area are high 
and are typical of those found at Clovis, New Mexico [the average rate, as recorded by 
the New Mexico State University Agricultural Center at Clovis between the months of 
April and September over a 26-year period (from 1954 to 1984) was 58.8 in.]. This 
combination results in a negative water balance, with negligible hydraulic head available 
to drive contaminants to any great depth. 

• Groundwater uses/receptors. Although there are numerous groundwater withdrawal 
points on the Melrose range, the closest irrigation/stock well is nearly two miles away to 
the southwest. The only potable water well is approximately 12,000 ft north of the OD 
unit, and this well is believed to be completed in the deeper Ogallala Aquifer. 

• Other considerations. There are no known sensitive environmental receptors (e.g., 
wetlands) that might be affected by groundwater contamination; OD operations are 
designed to maximize the effectiveness of the treatment process in a manner which renders 
all explosive materials to nonhazardous residue except for trace amounts of certain metals. 

An identification of other potential sources of groundwater contamination at the Melrose AFR 

was accomplished during the performance of a RCRA Facility Assessment (RFA) by A. T. Kearney 

in 1987. The RFA identified seven potential solid waste management units (SWMUs) at the range, 

although none of these SWMUs are currently anticipated to require any remedial action. Information 

for these SWMUs is summarized in Table E-2. In addition, the operations and maintenance 

compound uses a septic tank/leach field for disposal of sanitary wastes. 

F930618.1JY51 02118/94 



I Table E-2. Summary of SWMUs at the Melrose AFR 
;;;; 

~ 
.. .Site no. 3 . < Site type 
· sWMU>·•······· 

114 Potential SWMU Melrose Bombing Range Expended Scrap metal from practice bombs and 1952 to 1984 
Ordnance Burial Site munitions 

115 Potential SWMU Melrose Bombing range Explosives Unexploded ammunition; existence not Unknown 
Contaminated Burial Site confirmed 

116 Potential SWMU Melrose Bombing Range Roads Waste oil from SWMU No. 48 for dust Unknown 
control 

117 Potential SWMU Melrose Bombing Range Domestic Domestic waste from range support Unknown 
Waste Pile activities 

118 Potential SWMU Melrose Bombing Range Unexploded Small calibre munitions are burned 1959 to 1989 
Ordnance Open Bum Treatment Pit 

~ 
119 Potential SWMU Melrose Bombing Range Unexploded Temporary holding area for unexploded Unknown 

Ordnance Holding Area ordnance prior to burning 

120 Potential SWMU Melrose Bombing Range Expended Temporary storage of expended range Unknown 
Target Area targets 

~ 

~ 
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E-2 SURFACE MEDIA ASSESSMENT [NMHWMR-7 Part V; 40 CFR 264.601(b)] 

This section describes the surface water and soil receptors and contains an assessment for 
each. 

E-2a Volume and Characteristics of the Waste [40 CFR 264.601(b)(l)] 

These were previously described in Sects. E-la and C. 

E-2b Containment Facilities [40 CFR 264.601(b)(2)] 

The OD unit used for treatment operations is described in Sect. D. Based on the combustion 
by-products presented in Tables C1-1, C1-2, and C1-3 of Appendix C and the lack of any nearby 
streams that flow year-round (all surface streams are intermittent due to low annual rainfall and 
minimal relief), the potential for significant fallout into any available surface receptor would be 
improbable or minimal. The closest surface water to the OD unit is an unnamed intermittent stream 
that flows on the northside of the OD unit, approximately 700 to 800 ft north of the perimeter fence. 
The USGS topographic map (Tolar SE, New Mexico) indicates that this stream empties into a small 
residual playa or pond just south of the east range access road. 

E-2c Hydrological Characteristics [40 CFR 264.601(b)(3)] 

The Melrose AFR is within the Great Plains Physiographic Province at the west-central portion 
of the southern High Plains, which is characterized by a semiarid, continental climate resulting in few 
streams that flow year round. Small temporary lake basins known as playas dominate the surface 
hydrology in the High Plains Playas, believed to result from soil erosion by wind, have no external 
surface outlets so water is instea4 lost by downward infiltration into underlying soils and by 
evaporation. These playas are not numerous within the Melrose AFR, and there appear to be none 
of significant size within at least 3 miles of the OD area. 

Surface stream drainage is poorly developed and intermittent due to the low annual rainfall 
and lack of topographic relief. Drainage patterns consist of long, shallow valleys and draws 
extending from the edge of uplands such as the Mesa. The upland area south and west of the OD 
unit is drained by unnamed draws that are oriented southwest-northeast, have rectilinear drainage 
patterns, and appear to have no immediate outlet channel. Two of these intermittent streams 
converge approximately 3400 ft southwest from the perimeter fence of the OD unit, and the resultant 
single draw comes within 700 to 800 ft north of the OD area. Figure B-3 shows surface waters and 
drainage in the OD area. 

Due to the low relief and close proximity to the intermittent stream located only 700 to 800 
ft away, the OD unit is subject to potential flooding. Appendix B contains the 100-year floodplain 
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study that was conducted for the OD unit. Figure B1-2 in Appendix B provides a map delineating 
the 1 00-year floodplain boundary relative to the unit. 

E-2d Precipitation Patterns [40 CFR 264.601(b)(4)] 

The climate at the Melrose AFR is classified as semiarid. The downslope warming of air 
from the mountains to the west tends to modify and temper the air masses coming from the west and 
northwest. Winds from northwesterly direction blow downslope and enhance atmospheric ventilation; 
Whereas winds from a southerly and easterly direction blow upslope and lead to increased cloud 
formation and can result in precipitation. 

As recorded at Cannon AFB, which is 25 miles east of the Melrose AFR, the average rainfall 
in the area is 15.2 in., most of which occurs as thunderstorms during summer months. 
Thunderstorms occur approximately 47 to 50 days per year. Individual monthly averages vary from 
0.4 in. during winter months to 2.5 to 2. 7 in. during July and August. The greatest monthly rainfall 
intensity was 11.4 in. recorded in July. The greatest amount of rainfall recorded in 1 day was 4.8 
in. 

Occasional winter snows occur in this area from the upslope movement of moist air from the 
Gulf of Mexico. Over a 36-year period, annual snowfall amounts of 20 in. or more have been 
recorded on several occasions. The record snowfall for a single storm is 19 in. Snow can occur as 
early as October and as late as May. 

E-2e Groundwater Data [40 CFR 264.601(b)(S)] 

Information on groundwater was previously discussed in Sect. E-1. 

E-2f Proximity to Surface Waters [40 CFR 264.601(b)(6)] 

The surface waters nearest the OD unit is the intermittent stream discussed in Sect. E-2 that 
drains to the northeast of the OD unit. There are no permanent surface waters within the Melrose 
AFR. The nearest permanent surface water is the Pecos River, which flows generally south through 
much of New Mexico and is approximately 12 miles west of the Melrose AFR. Tule Lake is a 
relatively large body of water for the area and is approximately 10 miles northeast of the facility. 

E-2g Water Quality Data [40 CFR 264.601(b)(7) and (8)] 

Surface water occurs at the Melrose AFR only after periods of heavy rainfall. During this 
time, intermittent streams may flow for a short period, and there may be some ponding of water 
within three dirt embankments near the east range access road. However, it is not believed that any 
water samples have been collected for analysis from surface waters at the Melrose AFR. 
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E-2h Assessment of Surface Water Migration Potential [40 CFR 264.601(b)(9) through (11)] 

The potential for contaminants from OD operations to migrate into and through surface waters 

is very low, and several factors support this conclusion. 

• The only surface water in the vicinity of the EOD area is a small, intermittent stream 
located 700 to 800 ft from the OD unit. 

• In general, the wastes to be treated at the EOD area are hazardous primarily because of 
their explosive properties. The OD treatment processes conducted at the unit effectively 
eliminate the explosive characteristics of waste munitions. 

• The nature of the waste munitions and residues following treatment have only slight or no 
solubility in water (see Table C-2). Therefore, transport of these contaminants should be 
minimal. 

• The OD unit is surrounded by an outer berm that protects it from any flooding that may 
occur. The berm will also prevent or minimize off-site transport of any waste munition 
residues that could occur during periods of heavy rainfall. 

• Previous site investigations in soil media have indicated only the presence of beryllium, 
which may be attributable to naturally occurring metallic ions in soils, and no explosive 
compound residues. 

E-3 AIR ASSESSMENT [NMHWMR-7, Part V; 40 CFR 264.601(c)] 

Emissions to the air of trace quantities of contaminants from the OD unit are the major 

pathways of concern. The managerial procedures used in the operation of the unit will minimize, 

to the extent possible, the release of any contaminants other than through emission of smoke and 

gases from the unit and some minor releases into ambient soils. The OD operations do not normally 

produce any measurable amounts of contamination other than particulates. These can be monitored 

through the soil sampling program (see Sect. C-2 and Appendix C, "Sampling and Analysis Plan") 

to determine the quantities and distribution, if any, of particulates and fallout. 

E-3a Volume and Characteristics of the Waste [40 CFR 264.601(c)(2)] 

! The volume and characteristics of wastes to be treated at the OD unit are discussed in detail 

in Sect. C. The maximum allowable amount of explosive wastes that will be allowed for OD is 1000 

lb NEW per demilitarization episode while the average maximum detonating amount per quarter is 

expected to be 1500 lb NEW. However, a maximum of 3000 lb NEW per quarter will be required 

to accommodate some of the large live bombs (with 990 lb NEW) requiring detonation. This 

quantitative limit helps ensure that no major sources of toxic emissions are released during OD 
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Emissions to the air of trace quantities of contaminants from the OD unit are the major 
pathways of concern. The managerial procedures used in the operation of the unit will minimize, 
to the extent possible, the release of any contaminants other than through emission of smoke and 
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through the soil sampling program (see Sect. C-2 and Appendix C, "Sampling and Analysis Plan") 
to determine the quantities and distribution, if any, of particulates and fallout. 
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,-- The volume and characteristics of wastes to be treated at the OD unit are discussed in detail 
'• ( in Sect. C. The maximum allowable amount of explosive wastes that will be allowed for OD is 1000 
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lb NEW per demilitarization episode while the average maximum detonating amount per quarter is 
expected to be~OOO lb NEW. However, this amount may need to be exceeded if some of the large 
live bombs (with 990 lb NEW) require detonation. If such a circumstance arises, approval from 
NMED will be requested prior to detonation. This quantitative limit helps ensure that no major 
sources of toxic emissions are released during OD operations. To fairly and accurately gauge the 
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operatians- 'f.i""-taidf:&tul &WSftHel) g&\&Se tile> potential impact to the environment of these 
operations, worst case conditions of OD of wastes are discussed in the following sections. 

E-3b Reduction or Prevention of Emissions [40 CFR 264.601(c)(2)] 

The detonation structure berm surrounding the OD unit will serve, to the extent possible, as 
a physical barrier for reducing emissions by limiting the projections of small debris and larger 
fragments that result from such operations. Typical detonations of ordnance items such as flares, 
5.56mm ammunition, rocket motors, etc., produce only a very small amount of fragmentation 
because of the high intensity of the initiating charge. Thus, the proposed four-ft berm should be 
sufficient. However, a higher berm may be installed at a later date if a proper design can be 
achieved and funding is available. 

E-3c Operating Characteristics [40 CFR 264.601(c)(3)] 

The OD unit at the Melrose APR currently operates on a quarterly or as-needed basis for the 
treatment of waste munitions. Almost all energetic materials are transformed into gaseous or 
particulate form in the OD treatment process. Operating procedures for OD activities are presented 
in Sect. D. 

Emissions associated with the OD process are nearly instantaneous due to the nature of the 
treatment process. Total emissions and an analysis of potential receptor exposures are presented for 
typical treatment cases in Sect. E-3f. At this time, accurate emissions data are not available. The 
final report from emissions testing (i.e., Bang Box testing) conducted at the Dugway Proving Grounds 
in Utah is expected to become available in late 1993 or early 1994, at which time the emissions issue 

can be discussed with NMED. Until then, any air modeling to support air emissions characteristics 
would be premature and inaccurate. 

OD operations will only be conducted under favorable meteorological conditions. As 

referenced under APR TO llA-1-42 in Appendix D and Sect. D, they will not be carried out during 
an electrical storm that approaches within 4 to 8 km (3 miles); during a sand, dust, or snow storm 
when OD uses an electrical firing system; or when wind velocity exceeds 15 mph. 

E-3d Atmospheric, Meteorological, and Topographic Characteristics [40 CFR 264.601(c)(4)] 

The OD unit at Melrose APR is in relatively flat, gently sloping terrain. The topography at 
the OD area slopes to the northeast away from the 200-ft-high upland (the Mesa), which is 

approximately 1 mile to the south and west of the unit. The highest elevation within the range is 
approximately 4700 feet(± 10ft) NVGD, while the lowest elevation is approximately 4190 ft NVGD. 
There are no complex topographic features in the unit's vicinity. 
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No climatological data has been collected at the Melrose AFR. However, for a close 

comparison, data compiled at Cannon AFB (25 miles east of the range) can be substituted. The 

climate of the area is semiarid with hot, dry summers and mild winters. Average annual daily 

maximum temperatures for the area range from 47°F to 92°F with the average annual mean 

temperature of 60°F. Summer temperatures may reach above 100°F only occasionally, while 

minimum temperatures may be in the 20s during January. 

The average lake evaporation rate for the Melrose AFR area is about 92 in./year. 

Wind speed, frequency, and direction are important to air emission analysis. Based on 

meteorological data collected at Cannon AFB, winds in the east-central area of New Mexico are often 

gusty and can average 19 mph or higher. Based on a 10-year period, the prevailing surface wind 

direction at the range is from the west. These west winds occur mostly from October to May. 

During the warmer months, the winds tend to be from the south. The annual mean wind speed is 

approximately 7 knots (8 mph). Monthly wind averages from 5 knots (6 mph) to 9 knots (10 mph). 

The maximum recorded wind gust at the range is 73 knots (84 mph). 

The atmosphere tends to be dispersive around the Melrose AFR area. The seasonal and 

annual average mixing heights can vary from 400 m in the morning to 4000 m in the afternoon. The 

afternoon mixing heights are typically greater during the spring and fall seasons. The morning 

mixing heights are generally low, due to nighttime heat loss from the ground producing surface-based 

temperature inversions. After sunrise, these inversions break up, and solar heating of the ground 

surface causes vertical mixing in the atmosphere. 

E-3e Existing Air Quality [40 CFR 264.601(c)(S)] 

Melrose AFR is in the Pecos-Permian Basin Interstate Air Quality Control Region. While 

there are no air monitoring sites positioned on or near the range, both Curry and Roosevelt counties 

meet the National Ambient Air Quality Standards (NAAQS). EPA reports that ambient 

concentrations of particulates and sulfur dioxides are lower than national standards, and that ozone, 

carbon monoxide, and nitrogen oxides (1) cannot be classified and (2) are better than promulgated 

standards. The area has not been designated as an Air Quality Maintenance Area for any of the 

criteria pollutants mentioned above. 

Table E-3 shows the present pollution, listed by source, that originates on the Melrose AFR. 

These emissions have been occurring for the past few years and comprised a portion of the area's 

pollutant load when EPA ruled on the attainment status of the NAAQS. The air emissions released 

during OD operations consist primarily of organic and inorganic gases. Compared to the existing 

pollutants, emissions from the treatment of wastes munitions are negligible. 
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~ Table E-3. Current pollution emissions at the Melrose AFR, New Mexico 

.·. 

.souree Annual >Fuel F1ow Aimual Fuel PoDutant EniJsslon Rate PoDutant Emissslons 
Hours (lbfhour) · Consumption lb/1000 lb tuel) 

.·•.• ·········· 

Ob/year) 

!···. ·•••••·••• < 

·•·ex toot lb) 
< yeo 1· ... ·. wo •. • • • 

co HC NO. Part so. HC 
<> 

. ···. 2 '( 
.... 

........ . ...... /. ... . . • ·Military Alrmlft ·.· ........ 
F-111D' 2,104 14,516 30,542 0.8 0.1 20.0 0.35 1.0 24,434 3,054 610,840 

A-7• 527 8,419 4,437 1.8 0.2 21.0 0.67 1.0 7,987 887 93,177 

F-4C" 23 17,859 411 2.2 0.2 8.9 2.2 1.0 904 82 3,658 

HH-53BCh 19 2,856 54 2.4 0.9 23.3 2.9 1.0 130 49 1,258 

F-111A" 7 14,516 102 0.8 0.1 20.0 0.35 1.0 82 10 2,040 

········· ·· ... ...........• /). 
) ····· 

.. ·. 
.. · ... · 

:::: ... Power Generating Sources 

······· 60kW - - 37 0.7 0.14 2.5 0.34 0.1 26 5 92 
Generator 
and power 
plant" 

d c··.· ...•. 
······ / ···•···· •••••••• 

. . 

...... Vtbkles" ..... 

Gasoline- - - 21 64.0 7.86 9.1 l.l 0.23 1,340 165 191 
powered 

Diesel- - - 119 6.3 1.0 4.62 0.33 0.62 752 120 550 
powered 

•• •••• •• ... i <. . •. .• ·• Total 
. 

35,655 4,372 711,806 
-• 

Reference sources: 

"Aircraft Air Pollution Estimation, ACEE, CEEDO-TR-78-33, September 1978. 

b Aircraft Engine Emissions cadog, RIS NAV AID WORK AC 137904, February 1976. 

~ 
ccompilation of Air Pollutant Emission Factors, AP42, 3rd Ed. August 1977. 

~ 

Part 

10,690 

2,973 

904 

157 

136 

• 

13 

23 

39 

14,835 

so. 
. ... 

30,542 

4,437 

411 

54 

102 

••••••••• 

4 

5 

74 

35,600 

.··· 
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E-3f Assessment of Air Migration Potential [40 CFR 264.601(c)(b) and (7)] 

To assess the potential for contaminant migration via airborne routes, the types and quantities 

of emissions must be identified for the OD treatment methods as applied to routine waste streams. 

A search of available literature from explosives manufacturers reveals that there are some data in 

regard to detonation products of energetic materials. Emissions resulting from the combustion of 

explosive compounds from waste munitions typical of those that are currently treated at the OD unit 

are tabulated and found in Tables C1-1, C1-2, and C1-3 of Appendix C. The following discussion 

on detonation emissions is taken from EPA document AP-42. 

Emissions from explosives detonation are influenced by factors such as explosive composition, 

product expansion, method of priming, length of charge, and confinement. These factors are difficult 

to measure and control in the field and are almost impossible to duplicate in a laboratory test facility. 

With the exception of a few studies in underground mines, most studies have been performed in 

laboratory test chambers that differ substantially from the actual environment. Estimates of emissions 

from explosives use must be regarded as approximations that cannot be made more precise because 

explosives are not used in a precise, reproducible manner. 

Carbon monoxide (CO) is the pollutant produced in greatest quantity from explosives 

detonation. TNT, an oxygen-deficient explosive, produces more CO than most dynamites (which are 

oxygen balanced), but all explosives produce measurable amounts of CO. Particulates are produced 

as well, but such large quantities of particulates are generated in the shattering of the rock and earth 

by the explosive that the quantity of particulates from the explosive charge cannot be distinguished. 

Nitrogen oxides (both NO and NO:z) are formed, but only limited data are available on these 

emissions. Oxygen-deficient explosives are said to produce little or no NOx; a small body of data 

exists to confirm this. Unburned hydrocarbons also result from explosions, but in most instances 

methane is the only species that has been reported. 

By utilizing the estimated emissions rates in conjunction with the worst-case loading in the OD 

unit, worst-case emissions can be predicted. By inputting the emissions rates into the PUFF computer 

model, exposures of receptors can be calculated at various distances from the unit. The nearest off

site human receptor is greater than 40,000 ft from the OD unit. 
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E-4 POTENTIAL IMPACT ASSESSMENT [NMHWMR-7, Part V; 40 CFR 264.601(a),(b), 
and (c)] 

E-4a Land Uses [40 CFR 264.301(a)(6)] 

The OD range is within the central portion of the Melrose AFR impact area, which is itself 
centrally located within the entire range. The area is predominantly open grassland and is used 
mostly for cattle grazing and some crop raising. A land-use map of the Melrose AFR is presented 
in Fig. B-6. 

E-4b Human Health [40 CFR 264.601(a)(8), 264.601(b)(10), and 264.601(c)(6)] 

Due to the nature of the treatment operation, nearly all contaminant exposures will be due to 
atmospheric transport of gaseous and particulate compounds. Little or no health impacts from 
emissions are anticipated to occur either during the transportation, unloading, and stacking of waste 
munitions or during the actual treatment (detonation) of the waste ordnance. EOD personnel will 
wear appropiate personal protective equipment (PPE) while conducting these activities. All 
concentrations at the facility boundary are estimated to be well below the NAAQS standards. These 
standards are established as health-based criteria. 

E-4c Vegetation and Wildlife [40 CFR 264.601(a)(9), 264.601(b)(ll), and 264.601(c)(7)] 

The Melrose AFR does include some agricultural use of lands for both cattle grazing and crop 
growing, and there are several species of wildlife that frequent the range, including pronghorn, 
prairie dogs, and others (see Fig. B-6). Prairie grass is the only vegetation that grows within the 
facility. However, no domestic animals (livestock) and cultivated crops are permitted within the 
range impact area where the OD unit is situated. Thus, no noticeable effects are anticipated on either 
plants or animals (both domestic and wild). There are no known endangered species in permanent 
residence at Melrose AFR. 

As noted in Air Quality Criteria for Particulate Matter, most research has been performed on 
gaseous pollutants, with little done on particulates. Thus, the levels at which toxic response occurs 
from these materials are not well defined. However, predicted levels are less than 3% of documented 
levels needed to produce noticeable plant effects (i.e., soot-clogged stomata). 

Plants are relatively insensitive to CO at the lower levels of concentrations that have been 
found to be toxic for animals. In experiments over 100 plant species were exposed to CO 
concentration ranging from 115,000 to 575,000 J.Lg/m3• Exposure time varied from 7 to 23 days. 
Concentrations of 115,000 J.Lg/m3 caused practically no growth retardation, suggesting that 
concentrations of CO needed to affect plant growth are considerably higher than those normally 
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encountered in ambient air. Therefore, no vegetation damage should occur as a result of predicted 

CO emissions. 

Experimental results indicate that a minimum NOx concentration of between 4000 to 9000 

p.g/m3 for an 8-hour period is necessary to cause a 5% injury level for the most sensitive plants. This 

level is much greater than the peak ambient NOx concentration projected for the EOD boundary. 

Therefore, no adverse impacts are anticipated as a result of NOx emissions. 

E-4d Other Environmental Impacts 

E-4d(1) Airblast Limitations (30 CFR 816.67) 

The OD area contained within the Melrose APR is approximately 48,000 ft (- 9 miles) west 

of the nearest public highway (New Mexico State Highway 267); 55,000 ft ( -10.5 miles) south of 

the nearest railway (the Atkinson Topeka and Santa Fe Railway, which parallels U.S Route 60/84); 

and approximately 38,000 ft (7 miles) southwest of the nearest believed off-site inhabited building 

(the Hart Ranch, which is just north of Little Tule lake) (Fig. B-2). These distances exceed the 

recommended distances for OD of explosives on the ground as presented in Table E-4. This table 

gives the separation distances required to ensure that air blasts (also referred to as overpressures) to 

buildings will be less than 0.03 psig (140 dB) for detonations at the ground surface. 

Table E-4 covers detonations up to 500 lb NEW, which is half the maximum amount (1000 

lb NEW) that will generally be permitted for OD treatment during a single episode. Since OD 

operations will be performed in an open, grade-level bermed detonation unit representing unconfined 

conditions, such activity will present a considerably lesser hazard, particularly ground motion, and 

thus they should be well within the air blast and ground motion limitations prescribed for blasting 

operations by the Office of Surface Mining Reclamation and Enforcement (OSMRE). Under no 

conditions will air blast limits be allowed to exceed the maximum limits listed in Table E-5 at the 

location of any dwelling, public building, school, church, or community or institutional building 

outside the OD area. Given the remote location of the OD unit and the great distance to the nearest 

inhabited building, it is very unlikely that such limits would ever be exceeded. 

E-4d(2) Ground Motion Limitations [30 CFR 816.67(d)] 

OD operations will be performed in an open, bermed detonation unit and will also conform 

to OSMRE regulations for ground vibrations. Structures in the vicinity of the OD area will be 

protected from damage by complying with maximum allowable limits on the ground vibration. Table 

E-5 lists the maximum allowable ground vibration limits, which are not to be exceeded at the location 

of any dwelling, public school, church, or community or institutional building outside the OD area. 

These limits are expressed as the peak particle velocity at specified distances from a detonation or 
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Table E-4. Distances for the OD of explosives on the ground" 

Quantity of •••• · ... • ···••····. . . •·. . ·. . .. ·. . . . . . . . . Passenger railway and public 1 Separati f ther 08 
explosives ·••· >•••••••··Inhabited buildings · Public highWays Class A to D highWayS with traffic volume ...••.... · I.·.• · onu:::: 

0 

(not over) / .·. ···•··. 1 more than 3,()()()vehicles/day ·•·• .·•.······ ·.... · ... ··.· ....... . 

····· > . . ... · ...... ·• ...... ··. ·. .. 1 Missile · ••··· 
Po .. ·. ds ·• .. 1 • • No missile . Missile hllzard ~~~ Missile hazard No missile Missile lilizard No missile haiard 

un .. .. ·.· •• ···• •. hazard without barricade = without barricade hazard without. barricade · bazatd Without 
• ••.. .•. > barricade 

1 730 730 325 325 480 480 6 12 

2 920 920 410 410 600 600 6 12 

5 1250 1250 550 550 820 820 6 12 

10 1600 1600 695 695 1030 1030 8 16 

20 1990 1990 875 875 1295 1295 10 20 

50 2700 2700 1190 1190 1760 1760 14 28 

75 3080 3080 1360 1360 2015 2015 15 30 

100 3400 3400 1500 1500 2220 2220 16 32 

150 3900 3900 1715 1715 2535 2535 19 38 

200 4275 4275 1890 1890 2795 2795 21 42 

400 5400 5400 2380 2380 3520 3520 27 54 

500 5800 5800 2560 2560 3790 3790 29 58 

Source: RCRA. Guidance Manual for Permitting Commercial Explosives Industry Open Burning/Open Detonation Units, Institute of Makers of Explosives, 1989. 

"This table is intended only for application to open detonation of commercial explosive materials. The distances stated in this table should be measured from the center of 
the unit, except for separations from other open detonation units, which are measured from the edge of the unit. Distances are in feet. 
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blasting area. Peak particle velocity, as measured by a seismograph, is the maximum velocity at 

which a particle of ground vibrates when excited by a seismic valve. 

Table E-S. Maximum ground vibration (peak particle velocity) 

Distance (D) from the blasting 
site, in feet · 

0 to 300 

301 to 5000 

5001 and beyond 

Maximum allowable peak · .... 
particle velc:icity (Vmax.}. for ...•.. 

ground vibration, ill · · 
..•. ·.·•··• mclles/seco1ld11 

1.25 

1.00 

0.75 

Scaled distance factor to be 
·•·• applied without seismiC:: · 

monitoring' 
(Ds) 

50 

55 

65 

"Ground vibration shall be measured as the particle velocity. Particle velocity shall be recorded in three mutually 
perpendicular directions. The maximum allowable peak particle velocity shall apply to each of the three measurements. 

bApplicable to the scaled-distance equation of Paragraph (d)(3)(1) of 30 CFR 816.67(d). 
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F. PROCEDURES TO PREVENT HAZARDS 

The information provided in this section is submitted in accordance with requirements of 

NMHWMR-7, Parts V and IX, and 40 CPR 264.14, 264.15, 264.17, 264.33, and 270.140(b)(4) 

through (9). 

F-1 SECURITY (NMHWMR-7, Part V; 40 CFR 264.14) 

Cannon AFB and the Melrose APR operations and maintenance contractor (Westar 

Corporation) incorporate the proper equipment and procedures to ensure (1) that public or livestock 

ingress and egress to the range is controlled and (2) that employees are protected from health hazards 

that result from contact with extremely hazardous operations. Details of these provisions are 

specified in the following sections. 

F-1a Security Procedures and Equipment (40 CFR 264.14) 

Melrose APR is a U.S. government installation. Access is limited to personnel authorized 

by the Commander, 27th Fighter Wing, Cannon AFB. Cannon AFB is not requesting a security 

procedures and equipment waiver; therefore, the requirements of NMHWMR-7, Part V, and 40 CPR 

264.14(a)(l) and (2) do not apply. Currently Cannon AFB contracts operations and maintenance of 

the Melrose APR to Westar Corporation. Westar is responsible for all daily activities, including daily 

inspection of the range facilities and the OD area. Table F-1 outlines Westar's general 

responsibilities regarding hazardous waste management. 

F-1a(1) 24-Hour Surveillance System [40 CFR 264.14(b)(1)] 

The OD area at Melrose APR is not protected by a 24-hour surveillance system. Access 

is controlled through the location of a fence around the unit and padlocked gates at the two entry 

points (Fig. B-3). The OD area is contained within the range boundaries. The BOD Flight of the 

Civil Engineering Squadron is responsible for all treatment operations conducted at the OD area. The 

munitions team chief assumes responsibility of all OD area safety when treatment is being carried out. 

Access to the area is controlled by the BOD safety supervisor. 

The wastes are treated by demolition immediately after unloading at the OD treatment area. 

An inspection of the area is performed prior to all OD treatment episodes and immediately after a 

safety wait period (minimum of 2 hours) has elapsed after operations. No further actions are taken 

until after a cool-down period. Visual surveillance is maintained during OD operations. 
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Table F-1. Westar Corporation's contractual responsibilities 

~ 
Required service Standard Method of 

surveillance 

Environmen!al maintenance A. Ensure that hazardous materials are removed from target vehicles prior to placing on range target Monthly checklist 
area 

B. All hazardous materials shall be handled and disposed of in accordance with all federal, state, and 
local laws and regulations Monthly checklist 

Prepare and maintain daily events and maintenance Prepare and maintain daily events log of all pertinent actions on range such as cleared area releases and Daily checklist 
logs fires. Prepare and maintain a log of all maintenance functions performed on the range 

Control of traffic in impact area A. Restrict range entry on the primary access route to the weapons impact area and maintenance Daily checklist 
compound 

B. Keep access gates to the impact area locked during bombing operations unless otherwise authorized 
by range control 

Daily checklist ;c 
Reoccurring reports Prepare recurring quarterly reports based upon information obtained from compilation of daily and Quarterly report 

monthly reports 

Perform maintenance to gates, fences, and signs Inspect, repair, and maintain gates, fences, and signs as required to ensure a viable impediment to As required 
unauthorized access to both the Air Force range and the thermal treatment area checklist 

EOD disposal range and thermal treatment pit Grade and clear an area to a radius of 500 ft from the center of the thermal treatment trench. This area Daily checklist 
shall be kept free of all combustible material and vegetation 

~ 

~ 
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Appendix D presents TO 11A-1-42, which specifies that the number of personnel will be 
kept to a minimum consistent with each operation, but in no instance will there be less than two 
qualified munitions management personnel present. 

While in the OD area, BOD personnel are in two-way radio contact with the Range Control 
Tower. A red flag is flown during treatment operations and is displayed at a height that provides 
visible warning from a safe distance at all points of access to the OD area. The flag is removed only 
after the OD area has been cleared and declared safe. 

F-la(2) Barrier and Means to Control Entry [40 CFR 264.14(b)(2)(i) and (ii)] 

Melrose APR has a 5-ft 3-strand barbed wire fence surrounding the entire facility. In 
addition, the OD area is completely surrounded by a 5-ft 5-strand fence and has two lockable gates 
that control vehicle access. The gates are closed and locked except when authorized BOD personnel 
are entering or exiting the area. Visual surveillance is maintained during all treatment operations. 

F-la(3) Warning Signs [40 CFR 264.14(c)] 

Warning signs, legible from a distance of 25ft are posted at 300-ft intervals around the OD 
area and at the access gates. These signs state, "DANGER - MUNITIONS AREA 
UNAUTHORIZED PERSONNEL KEEP OUT," and are printed in both English and Spanish. 

To prevent accidental ignition of explosive material, APR 127-100 (see Appendix D1-6) 
prohibits smoking within 50 ft of any motor vehicle or material handling equipment loaded with 
explosives items. Cannon APB policy also prohibits smoking within 50ft of operations involving 
explosives items. 

F-lb Waiver [40 CFR 264.14(a)] 

A waiver is not requested for the requirements in Sects. P-1 a( 1) and P-1 a(2) regarding injury 
to intruders and violations by intruders. 

F-2 INSPECTION SCHEDULE [NMHWMR-7, Part V and Part IX; 
40 CFR 264.15 and 270.14(b)(5)] 

F-2a General Inspection Requirements [40 CFR 264.15(a)(b) and 264.33] 

A program has been established to inspect all components of the OD unit for malfunctions, 
deterioration, operator errors, and discharges that may cause or contribute to the release of hazardous 
waste/constituents to the environment. These inspections are performed at the OD area weekly as 
well as prior to and after each treatment operation so that corrective measures may be implemented 
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to minimize problems due to malfunctions or deterioration. Four Base agencies conduct inspection 

of the OD treatment area and include the following: 

• Environmental Flight, 

• Munitions Shop, 

• EOD Flight, and 

• Contractor (Westar Corporation) in charge of Melrose AFR operations and maintenance. 

The specific delineation of responsibilities are described in Sect. F-2(a)2 below. 

F-2a(l) Types of Problems [40 CFR 264.1S(b)(3)] 

The inspection checklists identify the types of problems (e.g., malfunctions or deteriorations) 

checked during inspections (see Tables F-1 and F-2 and Figs. F-1 and F-2). If a deficiency is noted 

during any inspection, the following basic actions will be taken. 

1. Deficiency is noted on the appropriate inspection form or log book and annotated with 
the problem, the time the deficiency was noted, and any immediate actions required to 
correct the deficiency. If the finding is serious or requires remedial actions, the Base 
contracting office and/or the Environmental Management Flight are contacted. 

2. Remedial actions, if required, are taken to correct the deficiency. 

3. After correction of the deficiency, the actions taken and the date the deficiency was 
corrected are annotated and signed off on the appropriate inspections form or log book. 

F-2a(2) Frequency of Inspection [40 CFR 264.1S(b)(4)] 

Inspections of all materials, security devices, safety equipment, and communications devices 

will be conducted, at a minimum, weekly as well as before and after each OD operation. Frequent 

inspection will determine equipment deteriorations and malfunctions. Logs of all findings and actions 

will be kept by munitions management personnel. These logs will be maintained for at least three 

calendar years from the inspection date. The following organizations conduct inspections pertaining 

to the OD area. 

EOD Flight. Pre-operational and post-operational inspections of the OD area are conducted 

by EOD Flight personnel. Figure F-1 presents the typical inspection log used by EOD personnel. 

This form is presented for illustrative purposes; the actual format may change over time. 
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Contractor. Daily inspections of the fencing, treatment area, and signs surrounding the OD 
facility are conducted by Westar Corporation. These inspections are documented in their daily events 
log and periodically reviewed by the Cannon AFB Quality Assurance Evaluator. Westar also inspects 
the facility for standing water after a storm event. Figure F-1 presents the inspection log used by 
Westar. This form is for illustrative purposes; the actual format may change over time. 

Currently the contract between Cannon AFB and Westar does not permit Westar to remove 
any standing water which, due to design and climatic conditions, is unlikely to occur. Future 
renewals of the contract will include a tasking to remove any standing water from the OD treatment 
area and proper disposal through DRMO, if necessary. Currently, if standing water is present, EOD 
personnel will be called to drain the facility. Until contract renewal occurs, Cannon AFB personnel 
will carefully monitor the area after rainfall events to prevent accumulation of standing water. 

Munitions Shop. Daily inspections are performed on vehicles used to transport personnel 
and safety equipment and are recorded on the Operator's Inspection Guide and Trouble Reports, SF 
Form 1800 (Appendix F1-2). This form presents the checklist for inspecting safety and emergency 
equipment, security devices, structural equipment, communications equipment and mobile equipment. 
Vehicles used to transport munitions to be treated at the EOD area are inspected per APR 127-100, 
Sect. 7-20, (Appendix D1-6). 

Environmental Management Flight. Quarterly inspections are completed by the 
Environmental Management Flight to ensure compliance with hazardous waste regulations. 
Figure F-2 presents an example of the inspection form used. These inspections are completed in 
conjunction with inspections of all shops on Cannon AFB that generate hazardous waste or hazardous 
waste constituents. 

F-2b Specific Process Inspection Requirements [40 CFR 264.15(b)(4) and 270.14(b)(S)] 

Inspections of tanks, waste piles and impoundments, are not applicable, since none of these 
exist at the OD area. Although incidental land treatment may occur throuh natural processes at the 
OD area, this would also not require any process inspections. 

F-2b(1) Container Inspection (40 CFR 264.174) 

There are no containers at the OD area. 

F-2b(2) Tank Inspection (40 CFR 264.194) 

Tanks are not used at the OD area. 
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F-2b(3) Waste Pile Inspection [40 CFR 264.254, 270.14(b)(5), and 270.18(e)] 

There are no waste piles at the OD area. 

F-2b(4) Surface Impoundment Inspection [40 CFR 264.22(b), 270.14(b)(5), and 270.17(d)] 

There are no surface impoundments at the OD area. 

F-2b(5) Incinerator Inspection (40 CFR 264.347) 

These are no incinerators at the OD area. 

F-2b(6) Landf'ill Inspection [40 CFR 264.15(a), 264.303, and 270.21(d)] 

The OD unit is not intended for landfull purposes, although wastes may be present in soils 

in small quantities following OD operations. Therefore, inspections under landfill standards are not 

required. 

F-2b(7) Thermal Treatment-Monitoring and Inspection [40 CFR 264.347(a)(3)] 

The OD facility does not have thermal treatment units equipped with emergency shutdown 

or associated equipment and, therefore, is not subject to the requirements of 40 CPR 264.347(a)(3). 

F -2b(8) Miscellaneous Unit Inspection (40 CFR 264.602) 

Inspections for releases of explosive ordnance constituents to the environment will be 

conducted by munitions management personnel at the OD area. The OD treatment unit will be 

inspected immediately prior to placement of ordnance wastes and immediately after appropriate safety 

wait periods that are required following treatment operation. Figure F-1 is an example of the checklist 

used for preoperational inspections. 

Table F-2 includes a list of general inspection requirements, including items, anticipated 

problems encountered during inspections, and the frequency of these inspections. Inspection log 

sheets will be retained by Cannon AFB EOD personnel. Copies will be maintained for a minimum 

of three calendar years from the inspection date. 

F-2c Remedial Actions [40 CFR 264.15(c)] 

Inspections conducted prior to and after each OD treatment operation will reveal areas where 

remedial actions would be necessary. If an inspection reveals the need for remedial actions, Cannon 

AFB EOD personnel will initiate immediate actions to prevent further damage and to reduce the need 

for emergency repairs. 
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Scrap metal and debris is removed after each detonation and recovered as scrap metal for 

recycling. Sifting the soil for additional scrap will be accomplished when any accumulated scrap 

presents an operational or safety hazard. 

Remediation of soils will be conducted if soil sampling conducted in accordance with the 

sampling and analysis plan in Appendix C indicates extensive soil contamination above site-specific 

action levels. This will be based upon acceptable explosive compounds and total metals concentration 

levels. This would be an interim measure coordinated with NMED to help minimize the potential 

spread of contamination. This action will be vital during facility closure to help facilitate a clean 

closure, to reduce the cost of closure, and to help determine trends in the location of contamination. 

The remediation will be conducted by EOD and CES personnel in proper protective equipment 

(depending upon sample results) utilizing heavy equipment or hand tools based on the extent of the 

contamination. If remediation is necessary, simple work and safety plans will be developed to 

provide guidelines for this interim remediation. Remediated soil will be drummed and disposed of 

through DRMO as a waste based upon the sampling results. 

F-2d Inspection Log [40 CFR 264.1S(d)] 

Inspection log sheets contain location information, items inspected, dates and times of 

inspections, conditions at the time of the inspection, and dates and times of corrective actions taken. 

Figures F-1 and F-2 and Tables F-1 and F-2 present examples of inspection logs used by Cannon 

AFB. 

F-3 WAIVER OF PREPAREDNESS AND PREVENTION REQUIREMENTS 
(NMHWMR-7, Part V and Part IX, and 40 CFR 264.32 and 264.35) 

Cannon AFB does not request a waiver of the prevention and preparedness requirements 

under NMHWR-7, Part V. 

F-3a Equipment Requirements [40 CFR 264.32(c) and (d)] 

Equipment requirements necessary prior to and during any OD treatment operation, as well 

as during inspections following cool-down, will include internal and external communication 

equipment, emergency equipment such as first aid and spill control equipment, and mobile equipment. 

This following equipment is kept in the EOD shop at Cannon AFB and taken to the OD facility when 

needed. They are inspected for serviceability prior to use. 
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~ 
;; Figure F-1. OD unit inspection log 

~ 
OD Thennal Date & Time of Inspection 

Treatment Facility Inspector(s) Name/Title 
Weather Conditions 

' 

Weekly, Pre-operational, and Post-operational Inspection Checklist 

Regulatory Authority Requirement/Violation Status Remarks Date and Nature of 
40 CFR Section Repairs/Remedial Action 

Sat Unsat 

264.14(c) All warning signs posted (Daily and weekly) 

264.14(b )(2)(i)/(ii) Gates, fencing, and berms secured and in good 
condition (Daily and weekly) 

264.172 and 264.173 Materials managed to prevent leaks and spills 
Explosives 
Ignition devices (fuel) 71 

00 
264.15(b)(1) and 264.32 Safety, spill, and emergency equipment on-hand 

and working 
-Fire extinguishers 
-Personal protective (PPE) 
-Decontamination 
-First aid 

264.32(a) Communication equipment on-hand and working 
(int/ext) 

CAFR 19-12 Facility clear of all debris 
i -OD areas prepared according to 

I 
specifications 

CAFR 136-18 Authorization documents on-hand and signed 

264.16(d)(l) & (2) Personnel properly trained in EOD disposal 
I 

activities 

~ 

~ 



i 
~ 

~ 

~ 

~ 

Table F -2. General inspection requirements 

Area/Equipment I Specific: Item r Types of Problems 

!safety and emergency equipment 55-gal drums (steel, stainless steel) Corrosion, structural damage 

Face shields and extra protective glasses Broken or dirty equipment 

Disposal respirators Out of stock, improper filters 

Fire extinguishers In need of recharging 

First aid equipment and supplies Items out of stock or inoperative 

Protective clothing (coveralls, gloves, and foot coverings) Holes, normal wear and tear 

~rity devices 

Emergency water supply 

Signs 

Access gates 

Fences 

pPerating and structural equipment Floor or foundation 

pommunication 

~obile equipment 

Walls 

Radios 

Brakes 

Hydraulics 

Trailer hitches 

Running emergency lights 

Horns/sirens 

Vehicles and potable well nonoperational 

Dlegible 

Locking mechanism jammed 

Tears, damage 

Leaks 

Cracks 

Power failure 

Worn pads, rotors 

Leaking 

Loose, missing safety chains 

Burned out 

Inoperative 

1Frequency of inspection 

Monthly/prior to use 

Before/after use 

Before/after use 

Before/ after use 

Prior to use 

Prior to use 

Prior ot use 

Daily 

Daily ~ 
Daily 

Prior to use 

Prior to use 

Prior to use 

Prior to use 

Prior to use 

Prior to use 

Prior to use 

Prior to use 



i 
;;;; 

Figure F -2. Environmental Management Flight OD inspection log 

~ 
OD Thermal Treatment Date & Time of Inspection Page No. _ of 3 

Facility lnspector(s) Name/Title 
27 CES/CEV Weather Conditions 

Quarterly Inspection Checklist 

Regulatory Authority Requirement/Violation Status Remarks Date and Nature of 
40 CPR Part Repairs/Remedial 

Sat Unsat 
Action 

264.14(c) All warning signs posted 

264.14(b )(2)(i)/(ii) Gates, fencing, and berms secured and in good condition 

262.32 All container contents are clearly marked 71 -0 
264.15(b)(1) and 264.32 Safety, spill, and emergency equipment on-hand and working 

Fire extinguishers 

Personal protective (PPE) 

Decontamination 

First aid 

262.34(a)(2)(3) Labels clearly visible 

264.172 and 173 Containers managed to prevent leaks (no spills or leaks present) 

264.172 Containers are compatible with the material stored 

~ -
-

~ 



Figure F-2 (continued) 

~ 
;;;; 

~ 
OD Thennal Treatment Date & Time of Inspection Page No. _ of 3 

Facility Inspector(s) Name/Title 
27 CES/CEV Weather Conditions 

Quarterly Inspection Checklist 

Regulatory Authority Requirement/Violation Status Remarks Date and Nature of 
40 CFR Part Repairs/Remedial 

Sat Unsat 
Action 

264.17(b) and c) Hazardous Waste containers are segregated into compatibility 
categories 

264.32(a) Communication equipment on-hand and working (int/ext) 

CAFR 19-12 Facility clear of all debris 

71 
Pit clear --
OD area prepared for receiving explosives 

CAFR 136-18 Authorization documents on-hand and signed 

265.52 and CAFB 19-12 Supervisors assigned 

262. 73(a)(b) Current inventory matches waste on-site 

262.43 Copies of Hazardous Waste Manifests onflle 

262.43 All records maintained for three/five calendar years 

265.15(b)(1)(2) Written inspection schedule 

~ 
265.174 Weekly inspection log up-to.ifate 

~ 



~ -----~ 

!iii OD Thennal Treatment 

~ Facility 
27 CES/CEV 

Regulatory Authority 
40 CFR Part 

262.43 

262.34(aX4) and 265.16 

265.16(b-e) 

265.16 

264.32(d) 

262.11 

264 

CAFR 19-12 
§! 

~ 

Figure F-2 (continued) 

----

Date & Time of Inspection 
Inspector(s) Name/Title 
Weather Conditions 

Quarterly Inspection Checklist 

Requirement/Violation 

Sat 

Environmental correspondence and inspection reports available 

Personnel on roster trained in HAZCOMM 

Personnel on roster trained in Hazardous Waste Management 

Personnel trained in AFSC specialty codes 

New personnel trained within 6 months of assignment 

Other personnel with initial training have proper annual updates 

Personnel have written job titles and descriptions 

Adequate water volume and pressure to operate required equipment 

Is any ash from OD tested? What are the results? If a hazardous 
waste, how is it managed? 

Do the Waste Analysis Plan and the analysis done of the manifested 
waste support the conclusions as to the RCRA identity of what was 
manifested and the LDR notices accompanying the manifests? 

Was the Point of Contact informed of the inspection results? 

-~-

Page No. _ of 3 

Status Remarks 

Unsat 

---

Date and Nature of 
Repairs/Remedial 

Action 

71 -N 



EMERGENCY INSTRUCTIONS FOR MOTOR VEHICLE DRIVERS AND INITIAL RESPONDERS 

• SECTION f ·TO BE COMPLETED BY TRANSPORTATION OFFICE .... 
1. THIS TRUCK IS CARRYING (l)@t.iiled commodity description) 2. TYPE OF PLACARD REQUIRED 

, UN 10 NUMBER 4. BILL OF LADING NUMBER 

SPECIFIC INSTRUCTIONS 
5. IN CASE OF ACCIDENT /INCIDENT /BREAKDOWN 8. SEE ATTACHED EMERGENC'r IU:SPONSt; GUIOElSOOK. NO. PS800 • .t, 

INSTRUCTIONS: 
a. SEND FOil FIREMEN, POLICE, AMBULANCE (CALl 911). 

9. SEE FURTHER INSTRUCTIONS 0111 THE BACK Of THIS FORM. I (X blodc if applicable) .. 
b. SET BRAKE AND BLOCK VE;HIClE; TO PREVENT MOVEMENT. 

10. PROMPTLY NOTIFY THE fOllOWING: 
c. PlACE NON-FLAME PRODUCING HIGHVVA Y' WARNING DEVICES 

FOR TRAFFIC APPROACHING FROM EACH DIRECTION. a. MUNmONS AND EXPLOSIVES 

FOR DOD EMERGENCY ASSISTANCE ONLY: 
d. 00 NOT ATTEMPT TO TOW LOADED VE;HICLE. CALL ARMY OPERATIONS CENTER COLI.ECT. 

@. DO NOT EXPOSE CARGO TO IMPACT. SPARKS, SMOKING. FLAMES 
ASK FOR WATCH OFI=ICER; 202·697-0218 

0~ HEAT OF ANY KIND. b. INI't.LA TION HAZARDS 

f. DO NOT TOUCH CARGO UNTIL QUALIFIED PERSONNEL ARRIVE. 
TO INITIATE EMERGENCY RESPONSE ACTIONS, CALL: 

6. FIRE FIGHTING METI'tOilS (To bf! compfttted by shipper b;ued on specific commodiry) 

a. SEND FOR FIRl:MEN. POLICE, AMBULANCE (CAll 911}. c. IN ALL CASES OF ACCIDENT /INCIDENT I BREAKDOWN INVOL\IING 
b. FIRES MAY BE fOUGHT UNTIL FlAMES REACH THE CARGO, AT MUNITIONS AND EXPLOSIVES, INHALATION HAZARDS AND OTHER 

WHICH TIME FIREMEN AND OTHERS WOULD BE WITHOR~WN TO HAZARDOUS MATERIALS, PROMPT NOTIFICATION MUST BE GIVEN 
THE FOLlOWING DISTANCES: TO: 

PUBLIC I FIREMEN SHIPPER 

FEET FEET CONSIGNEE 
t. FIRE EXTINGUISHING INS~ RUCTION (X onf!) 

MTMC HOTLINE$; I] WATER D NO WATER EASTERN US; 800·524-0331 NJ ONI..Y: 800-642-1361 
WESTERN US: 800-331-1822 CA ONLY: 800-348--4639 

d. IF FIRE IS IN TRACTOR/CAB/ENGINE, SEPARATE FROM TRAILER. 
d. ADDITIONAL ASSISTANCE MAY BE OBTAINED FROM: 

7. SPECif'IC HAZARD INSTRUCfiONS I P~ECAUTIONS (X all th~t apply) CHEMTREC: 800~424-9300 

BLAST EXPLOSION FIRE NRC: 800-424-8802 

e. FOR SAFE HAVEN I REFUGE: 
INTENSE HEAT FLASHBACK REIGNITION IMMEDIATELY CALL APPROPRIATE MTMC AREA HOTLINE. 

INHALATION RADIOACTIVE 
OTHER (Sp@cify) f. IN THE EVENT OF DELAYS. NOTIFY THE SHIPPER IMMEDIATELY. 

~ SECTION II • TO BE COMPlETED SY DRIVER ... 
1. DIUVER PR:ECAUTIONS STATUo1ENTS (Read before signing ~nd X e.teh Item below) 

a. I Will COM PL. Y WITH ALL COMPANY RULES AND g. I WILL NOT ALLOW SMOKING OR USE Of FLAME OR SPARK 
FEDERAL, STATE AND LOCAL REGULATIONS. PRODUCING EQUIPMENT WITHIN SO FEET OF THE VEHICLE. 

b. I WILL KEEP AT lEAST 600 FEET FROM TRUCKS LOADED h. I Will PERFORM TIRE CHECKS AND CORRECTIONS EVERY 
WITH OTHER HAZARDOUS MATERIALS AND A SAFE TWO HOURS 1100 MILES AND AT REST STOPS. . 
DISTANCE FROM OTHER VEHICLES WHILE OPERAiiNG i, I WILL SELECT SAfE PARKING SPACES AT AUTHORIZED OVER PUBLIC ROADS. 

STOPPING LOCATIONS DESIGNATED QY THE STATE (where 

c. I WILL HAVE A COPY OF THE ROUTE PLAN AND WILL 
designated) AND/OR BY THE CARRIER. 

USE DESIGNATED ROUTES, AVOIDING CONGESTED j. I WILL NOT GROUP TOGETHER WITH OTHER EXPLOSIVE 
RESIDENTIAL AND BUSINESS ROUTES. VEHICLES AT STOPPING LOCATIONS. 

d. I WILL PROTECT THE PUBLIC FROM HAZARDS OF CARGO. k. ! WILL INSPECT VEHICLE AND MAINTAIN REQUIRED 
SURVEILLANCE. 

@. I WilL NOT PERMIT UNAUTHORIZED PERSONNEL TO RIDE I. I UNDERSTAND THE NATUf.t' Of THE CARGO AND ACTIONS 
IN OR ON THE VEHICLE. TO TAKE IN THE EVENT OF o\N ACCIDENT, INCIDENT OR FIRE. 

f. I WILL NOT EXCEED POSTED SPEED LIMITS. m. I Will ENSURE THAT DUAl. AND SUBSEQUENT DRIVERS 
', ,~ RECEIVE. READ, UNDERSTAND AND SIGN THIS FORM. 

2. SIGNATURE o,: SHIPPER REPRESENTATIVE 3. SIGIIIATURE OF FIRST OA.IIIER 4. SIGNATURE OF SECONP DRIVER 

DD Form 836, AUG 89 PreviOUS ed/fiOIU are obsolf!t@. "U,S.COV£RKMtll1' PRLHTIKC OPFJC~.t 1990·260·987:SJ&7? SSli20S 
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; MOTOR VEHICLE INSPECTION .. 
(TRANSPOfl'l.YNG HAZARDOUS MATERiAL) 

G8L. NO. ORIGIN ' DESTINATION 
NAME OF CARRIER 

NAME OF ORIVER 

OA. TE AND HOVR 
·INSTALLATION/ACTIVITY .. • ' 
DRIVER'S STATE PERMIT NO. 
l~BI~'tPAMfNEft'S CERTifi(A T£ 

·. 
VEHIClE 

TYPE OF VEHICLE TRUCK NUMBER TRAILER(S) NUMBER SLEEPER CAB 
D TliUCK 0 TRUCK AND FUI..L TRAILER DYES 0No 

0 TRACTOR AND DOUBLE TRAILERS 
ORIGIN ORIGIN 

VALID LEASE 
CJ TRACTOR AND CLOSED SEMI-TRAILER DESTINATION DESTINATION DYES 0NO 

0 TRACTOR ANI) FLAT-BED TRAILER I.C,C. NUMBER 
NOTE: AU of the followirtg it£ms shc.U be c!t.cked 011 empt~ equipment prior to loading. 

lUtrtB with an. asr.erisJe(•) sh.tlll be c~c:led ort incoming loa~d ~tquipmen.t. 
ITlM CHECIC APPROPRIATE COLUMN ORIGIN DESTINATION REMARKS 
NO. (See regerse sid.r {or explan.atury 110ms) SAT UNSAT SAT UNSAT fE:&plain M118c:l:ti8~}~t.ory i~;); ~se ~uerse 

stds ' neces~ 
l. ENG INt. BODY, CAB AND CHASIS CLEAN 
2. STEERING MECHANISM 

3. HORN OPERATIVE 

4. WINDSHIELD AND WIPERS 

s. SPARE ELECTRIC FUSES AVAILABlE 

6. REAR VltW MIRRORS INSTA.LLED 
1, HIGHWA'tWARNING EQUIPMENT .. 8. fULl FIRE EXTINGUISHER INSTALLED 
9. LIGHTS AND ~EflECTORS OPERATIVE 
10. EXHAUSt SYSTEM 

" 1 1, liQUID PETROLEUM GA\S POWERED VEHICLES 
• 12 . FUEl TANK. LINE AND INLET 

13. COUPL.J!I~ Of! VICES -KINGPIN LOCK 
• 14. ALL BRAKES OPEft~ TIVE . 15 . LANDING GEAR ASSEM8L Y OPERATIVE 

16. SP}liNGS ANDASSOCIATED PARTS 

"_H. T~~ 

ia CARGO SPACE . 19 . H~CTFUt WIRING 

* 2.0. 'T'AILGA.T£ AND DOORs St.RCURf;D . 21. FIRE AND WATER RESr,n'ANT TARPAULIN 
22. ANY OTHER DEFECTS (Specify) 

0 APPROII£D /lfrtiecudiwc,..qoo>Yonr'w:ro.uruii!• SIGNATURE (of /l'!,spector) SIGNATURE (of lrupector) . . -R,~~,.~·. tlQ!41p-nJ aMJil,. · ORIGIN. - .. 
DEST11'11AnON .. l t:J'~,:--·· :· .... " ·...,J>,..,ii<<Lit<ldK~lJ&iu.~~ .... ~d. .. ~. • ._' '• •.- -.- ,: ..... ,.,, ·: 1' ;, .. :-- ·, .. ~ ... _ ... . ·.·- ~ ~ ....... •' ......... ·-:;:; "'": ........ .:· •• :~ '"':"··-~ .. ~"' .. TW-C. ..... .,· ••• "'-'· ... . REJECTED· pricrm loading.) 

.. -.. · ..... 

ITEMS TO BE c.-.ECKED PRIOR TO RELEASE OF lOADED VEHICLE ORIGIN DESTINATION 
23. MIXTUR-ES OF MATERIAl PROHIBITED BY DOT REGS. ARE NOT LOADED ON TO THIS VEHICLE 

• 24. LOAD IS'S£CURED TO PUVENT MOVEMENT 

25. WEIGHTS$ PROPERLY C>!STRIBUTED ANO VEHICLE IS NOT OVERWEIGHT 

.. 26. 
SEAlS(S) APPLIED TO CL~EO VEHIClE, FIRE AND WATER RESISTANT TARPAULIN 
APPLIED ON OPEN VEHICLE 

.. 27. SPECIAL INSTRUCTIONS (DD PorrrJ 836) FURNISHED DRIVER 

• 28. COPY OF VEHICLE INSPECTION (DD Form. 626J FURNISHED DRIVER 

" 29. PROPER PlACARDS APPLIED 

• 30. SHIPMENT MADE UNDER DOT EXCEPTION 868 
SIGNATURE (of ln.specfAJro) ORIGIN SIGNATURE (of Driver) ORIGIN 

·~· 

$1GNA TURE (of tli:J.ij!la:tal'} DESTINATION SIGNATURE (of Driver) DESTINATION 

DO Form 626, APR 78 REPlACES EDITION OF 1 JUN 72, WHICH IS OBSOLETE. 
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.... ,,....,_.,., 

EltPlANATORY NOTES 
REFER~NCES IN ITALICS BELOW ARE THE PORTIONS OF THE DOT MOTOR C~RRIER SAFETY REGULATIONS(M.C.SRJ 

AND HIE CODE OF FEDERAL REGUlATIONS(C.F'.R.); DOD REQUIREMENTS ARE ESTABLISHED BY THE DEPARTMENT OF DEFENSE(DODJ 

MEDICAL EXAMINER'S CERTTF'lCATE- Certificate must not 
beouer24 molltltsold. (M.C.S.R.) 

lu"" l, ENGINE.BODY,CAB,ANDCHASSJSCLEAN (e.g., no 
e:z:<;es.siue oil or gretJ.Be) .I n~U>tct to see th4t engine ami compartment 
are clean, ci\Bcli cab to see tfiat no e:xcetsi~ xrease is on cab and 
cab floor is free of debrisk· check 4ruUrC4b rind chcssi.s for 
e%cest!illf!.l$rer;.se, (DOD equiremetzt) 

Ire"' 2. STEERING MECHANISM -I118pect to see thct steering 
mechanism is in good cortditiDn, in proper adjust.,.umt, correctly 
artd secu,.el1 maunted, and wlu,.tlu,.r thie stee1'tltg get:rCase is leaking 
lubricant. Pay particuft:,. at:Untion to the pitman arm an.d tu 1'od 
aase~r~.bly to see tlt4t th!!Y o.re securely mounted Clnd not bent out 
of rwrMol shllpe. (DOD Reql.l-irement) 

ltem3 HORN OPERATIVE-ln.specttoseethathornis 
secu,.eb mou:nted and of sufficient volume rQ serve it.s pul'p<)se. 
(M.C.SR.) 

lte"' 4, WlNDSii/ELD AND WlPERS -Inspect to t;ee thar 
t~ windsh~ldll of the tractDrs are free from brealu, cracb or 
defects I,Uh.klt. woidd mak11 operation a{ the vehide unsafe, 
tlt4t tM uiew of the driuer isM( obscu~d by stickers, th:at 
wipe_rs o{X!rate properly, an.d that wiper blades 01'1/ of proper 
kind and in good con.d1twn. Defrostl!r operative when con
ditioi'LB req~trw it. (M.C.S.R.) 

/rem. S. SPARE ELECTRIC FUSES A V AlLABLE -C~ck to see that 
at l~stoM s~re fuse for each k~nt;l and,type ofitJst.alled{u&e if 
cgrrzed on uehu:ltt as a spare. ur 1t ~~ eq_u.gJred with an ouerload pro
tectiuedeui.ce (circuitb1'eaker) (M.C.S.R. 

Item6, REAR VIEW MIRRORS lNSTAu.ED-Eue,.ytruc1t 
and tru.ck tractQr shc.ll htlue ifl:stalled two rear vision mirrors. 
on.e at each side, fi.rm.ly at:ttz.ched and so located as to reflect to 
t~ driuer a I.I~W ofthe h.igltwoy to the rear along both sides 
o{tM t>~~:hi.cle. Mirrors m1.4st Mt be cracked or d1rty. (M.C.S.R.) 

ltt~m 7. HIGHWAY WARNING EQUIPMENT-Th.isequip
l'I'II<St ii'I.Cludll eiO&er three red el~tct,.ic lanurrts in 
operating <;onditiol'l. and two red flags or three red ernergel'lcy 
1'4!/lectDrs end two red flags I,Uith sl4nd4rds adequate to 
maint4ii'J the"' in an upr~gh.t ~situm, 01' three red eMer:gency 
reflective triangles or fhree bt"dintction4l emergency retlectiue 
tnangje1. Flame produ.cirr.g equipment is p~"ohihired. 
(M.C:s.R.) 

Item 8, FULL FlRE EXTINGUISHER INSTALJ.,ED -Insptct to see 
tlu:t oi'IB full fire e:xtingu.i8M1' htluing an Underw,-iters'LtJ.boratQ,..~s 
rati"9 of_l 0 B:C or more i$ ~;ecl.l-rety mount£d arid rtadily 
acce~Jsilile. (M.C.S..R.) 

lte~ 9 LIGHTS AND REFLECTORS OPERATIVE -(Head·StDp· 
Trail-Front and R~ar Clearance) -I nspec.t allligflts and switches, 
includi11g clearance light~; and turn s~-gnals: make t;ure they are rr.ot 
obscz.tred. bY. dirt or _grt'ase or have brolien l~n!i·lr.~,gh and low 
b~cm switch. must 5eo~rariue. EMERGENc.;Y flc.s'lu:rs 
opert,ltingonfront aflfirearofuehicle. (M.C.S.R.) 

lum IO,.EXHAUST SYSTEM -lnsP.tct the e::rhaust system 
to see that no part is so located as would be liltely to result in 
bu,.ning, clt4.rring, o1" da.magzng the electrical wiring

1 
the fuel 

11upply, or any com.ol.stibleptJrt of OW! vehicle. 'the eilllJ,ru;t 

Item 13 COUPUNG DEVICES- KINGPIN LOCK -ll'l8pect withour 
ul'tcoupli"8 to see th4t the fj{!.h wlt.eel rocker pl4tl! and beti are in good 
condition., p_rTJperly a.ssem5led and lrWU~d. and.atUqua"ly 
lubricatl!d. K ingpm lock must ope rote freely artd pn~perly, lack securely, 
a.nd norslwwe1:cessiue wear. (M.C.S.lt.) 
Item 14, ALL BRAKES OPERATIVE -{lncludin.gN.Jn.dbraltesand 
air p1'tssure waming .:Uuices) -lnspectforoilandgreau leakt~around 
dn4m flangeii,P!!dar:travelp.zror !ICICCUU"l li'U? lea:lts, m.ois:urt in t.anks, 
compressor butld up_ and.gouernar cut off. Test for proper c.nd 
adequate brake application. (M.C.S.R.J 
lt.zm. 15 LANDING GEAR ASSEMBLY OPERATTVE -lAnding gear 
assembly must be in good conditiDn, correctly assembled, C1ckq~tely 
lubricated, and properly mounted. 
Item 16, SPRINGS -t\ND ASSOCIATEp PAR 1'~- Ea:arniM uis!J:CllY 
tlw springs, su.spenswr; hang~;;r mechamsmOll, torswn baranemblze$, 
and aw:iliary parl$ 8UCh a8 U-bolts, shacltlts, centtl1' bolts and lw11gers, 
lor brealtage, lntpropuadjustment, and, at; appropriat~ lack of 
!u.bricati.on. Air su.spensiDn11 'houlii.no; be leaking. (OuD Require· 
men.t) 
Ium 17, TIRES -E::c~mine all tires for cuts, bruises, breaks, and 
blisurs. All tires witlt cuts or injuries extending into the cord body 
and tlwt;e worn smooth ir~ tlw center ofth.t tread are nat acctpttlble. 
1 nsure thllt stones are removed from fiecwll!en d1,1D.ls. Tires must be 
properly matr;~d ol'l. dual-equipped tt"actors and trailus. (M.C.S.R.) 
Item 18, CARGO SPACE -Inspect to see thatcargospoce is clean 
attd in good c:onditi.tm to preui!P'It damage tQ ladi"8 from. e~posed 
bolts, nllt5, screw•, nails, or other inwa."rdly prQ}ectrng pa..ts. Ch.!ck 
floor to make sure it is tight and free of lwles, Floors shall110t be 
permeated with oil o,. gasoli.Nt. "(C .F .It.) 
lte"' 19, ELECTRIC WIRING- Electric wzriTII( mu.11t be clean and 
properly $ecured, i1!81J.latiDn. "'ust 110t be (J>t:;y~tioroth.erwise in poor 
/;QIIdition.. T}Jere Must be ""uninsu./.a.ted Wlf'ett qr improper splices 
or connections. Wires a11d electric ftxtures inside the 1Jody must be 
protected from t~ lading, (M.C.S.R.) 

Item 20 TAILGATE AND DOORS ON CLOSED EQUIPMENT 
SECURED -IMpect eo see thllt all h.i.nge11 are tight in body. Check. 
&r broken latches and sa{efy clwzirt.s. Doors must close securely. 
(M,C.S.R.) 
lterdl, FIRE AND WATER RESISTANT TARPAULIN -If ship· 
mentis made on OP.fll'l egu~· ment, clw.clc to make ~;u.re the ladi.ng 
is properly couerei:l. witJi a rtt and warer 1'esist.al'lt t4rpauli71, 
E;q~lqsiue rnat£rial p_acke in firt ond wo.ter re$i.Btanf containers 
anii transported ora nae-bed ueh.i.clts are 110t re~ired to be covered 
withfiretmd. wo.terres~tanttarpa.u.lins, (C.F Jl,) 

ft~tm 23. ANY OTHER DEFECTS (Specify) -Self Ez.planatory. 
Item 23;..MIXTURES OF MATERIAL PROHIBITED BY DOT REGS. 
ARE NvT LOADED ONTO THIS VEJllCLE- C~ck carefully to 
preuent loading of incompatible u.plosives. (C.Ji' .R.) 

Item 24, LOAD IS SECURED TO PREVENT MOVEMENT
Self E:r.plaNJ.tory. 

Item 25 W£1CHT lS PROPERLY DISTRIBUTED AND 
VE1JlCtE IS NOT OVER LOADED- Ladin.g sJ..cll be distri/;>uted in 
a.ccordaru:e with the approved load plan, whenavatlable, or wlvm 
not avatla bleta plafl. agr~zd upon oy tltt shipper.and the carrwr. 
The weight o the load 8/u:lll not e::cceed the capc.c1ty oftke vth~le 
tsfablis!ted oy tM Ca1'rier. The gross az.lt W(lghts and tlu,. gross -

:_~surrr;s__MJ.J .di!qhcrge)f:!)il! g_t!;!!g~P.he~t at a_l!.!~g:&.rn'!,to ~~., 
rta"fd{llr.itctlf'IJr,l{tV~;;.-...'IJs< ~1~crs 1:1~67Jl! ,,~;··~ ... a, at a··· 
loctJti.tm n.ea.r the rear oft he cab. ( M.C.S.R.) 

vehicle 11.1e~#.t shol~I ~xcecd OleJfW_I.~&_i~pose(oy p~.states ,. . .. . . • 
--~ ....... ,..,"/.i.tto~.s:~·;::~~~~-~~·,., 1 '·"·~~ •~·· • ••• : ." •• ;·~ ... ;~i v•;\.~ .. :·;:;v7 ·,~, i.o~.:.--- .... ·~··-······-·., 

shipper of the st.ater s) luw requ.i,-ementli. (DOD Requzrem.ent) 

Itemll UQUID PETROLEUM GAS POWERED VEHICLES
Inspect VC"burning sysum to int.~ure com.e(iance with DOT 
standa.rd11 prescnbea m 49 CFR 393.69. ( M .C.S.R.) 

Item 12 ~UEL TANK, LINE, .4.11/D INLET· Inspect tanks 
and {u.ellmes tD see t!w.t they are 1!1 COt7!plete[y /jfl1'1.1icsable 
c1;1ndition, free frowt l~?aks or em~l'lce oflealeage and surely 
171ou.nted. E.::cm.ine caps for defective easkets or pl4gged 
vents. Inspect the {iller necks to set tluH they at"e in completely 
ser11kcabte <;ondition, securely supported and lf.t)t leakLn8 at 
jaints. (M.C.S.R.) 

RE;MARI<$ 

DO Form 626 Reverse. APR 78 

lum 26, 27, and 28- Self Explanatory. 
IteM 29 PROPER PLACARDS APPU ED- Fou.r standard plcco.rda 
applicabltr t.u the load. will be furnis~d the carrier and insure tlw.y__ 
are conspicuously displayed, o~JJ? in front, rear, an.d each side. (C.F .R.) 

IteM 30 SHIPMENT MADE UNDER DOT EXCEPTION 868- Thit.~ 
item wilL be che(:lted wfl.tn a ShiP.n'ltn~ is. mo. de u11der the P.r:ovi$ion.s of 
DOT E%ception.868. Wh.en checked, 1t S!gru(r.es that the slupmtnt 
wasloadea iii compliD.nce with carritr's odui.ce an. ma..:r:imum weight 
and that the driue,. is NJlievedfro"' ce11J{yin.g to /teMs23,24,a11t£ 
25. (DOD Requirement) 

£1'd 19£17L.C8S0SL.6 01 WN 8~~ NONN~J ~3J/S3J L.c WO~~ w~££:01 £661-0£-c1 
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• Hand-held Motorola radio • Respirator 

• Chemical apron • Respirator cartridge 

• Leather gloves • 55-Gal barrel 

• Rubber gloves • Broom 

• Rubber boots • Long handle shovel 

• Goggles • Dust pan 

• Face shield • First aid kit 

F-3b Aisle Space Requirements (40 CFR 264.35) 

Ordnance is not stored or stacked in piles at the OD unit; it is treated on-site almost 

immediately after unloading. If an emergency occurs, the OD unit will have sufficient space around 

it to permit the unobstructed movement of personnel and emergency equipment to any area of the 

facility. All access and internal roads at the OD area, as well as fire lanes around the perimeter of 

the OD area, are routinely maintained by the range contractor. 

F -4 PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT [NMHWMR-7, 
Part V and Part IX; 40 CFR 264.33 AND 270.14(b)(8)] 

F-4a Transportation and Unloading Operations [40 CFR 270.14(b)(8)(i)] 

Explosive ordnance is unloaded directly at the ground location for OD treatment operations. 

Unserviceable munitions are transported by an BOD vehicle in an explosive ordnance container to 

the unit where they are directly unloaded for demilitarization. BOD personnel are trained in the 

handling of waste munitions and take all precautions to minimize hazards during these activities. 

During transportation, a primary and assistant operator should be assigned to each vehicle 

transporting explosives on public highways, roads, or streets. When transporting explosives, 

operators must observe the following safety rules. 

F930618.11YSI 

A. Vehicles 

• Ensure vehicles are in good condition. Inspect all vehicles intended for hauling 
explosives before loading explosives. Pay particular attention to protecting against any 
short circuits in the electrical system. 

09/10/93 
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• When using vehicles with steel or partial steel bodies, install fire-resistent and 
nonsparking cushioning to separate explosives from the metal truck components. 

• Do not load vehicles beyond their rated capacities when transporting explosives. 
Cover open-body vehicles with a fire-resistent tarpaulin. 

• Do not carry metal tools, carbides, oils, matches, firearms, electric storage batteries, 
flammable substances, acids, or oxidizing or corrosive compounds in the bed or body 
of any vehicle. 

• No smoking within 50ft of any explosives. 

B. Cargo (Explosives) 

• Do not leave explosives unattended. 

• Do not mix live and inert explosives unless necessary. If mixed, ensure all explosives 
are properly labeled. 

• Do not permit anyone other than the primary and the assistant operators to ride on or 
in a truck transporting explosives. 

• Do not fuel a vehicle while carrying explosives except in an emergency. 

F-4b Runoff [40 CFR 270.14(b)(8)(ii)] 

Runoff from the bum unit is highly unlikely because the unit is completely enclosed by an 
exterior flood control berm. Management practices used to preclude runon are discussed in Sect. 
D-9a(4). 

F-4c Water Supplies [40 CFR 270.14(b)(8)(iii)] 

OD operational structures will be constructed in a manner to minimize the potential for 
infiltration and/or contamination of water supplies. The OD unit will have embankments, and berms 
will be emplaced to divert water away from the unit. The denotation pad within the unit will have 
a sloping surface designed to drain water away from the unit and thus prevent any pooling within the 
bermed unit. The OD unit will be constructed to prevent or minimize the development of cracks, 
holes, or other openings and will thus ensure that infiltration that may occur is minimal. 
Furthermore, the unit will remain empty except during OD treatment cycles. Waste materials to be 
placed in the unit will be in solid form only and will not contain no free liquids. 

A potable water well is located approximately 10,500 ft north of the OD treatment area. 
This well provides water for the facilities at the range and for emergency response actions. 

F930618. JJYSJ 09/10/93 
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F-4d Equipment and Power Failure [40 CFR 270.14(b)(8)(iv] 

Melrose APR is in a remote, sparsely populated location. There are no utilities; however, 

natural lighting is adequate for most operations unless emergency remediation is necessary. In this 

case, portable battery-powered lighting or generator carts are used. The munitions team chief is 

responsible for monitoring existing environmental conditions and making decisions concerning EOD 

operations. 

F-4e Personal Protection Equipment [40 CFR 270.14(b)(8)(v)] 

EOD personnel are specifically trained in OD treatment operations and the nature of the 

wastes do not usually require the donning of any PPE. 

Detonators, initiators, and other electrically or mechanically actuated devices required for 

loading, unloading, operations, and egress will be carried in protective containers. These containers 

will be designed to prevent positive electrical contact and will be marked to identify the contents. 

Smoking is prohibited in all areas containing exposed explosives. Any battery-operated 

lights must be approved for use by the U.S. Bureau of Mines. 

F-5 PREVENTION OF REACTION OF IGNITABLE, REACTIVE, AND 
INCOMPATIBLE WASTES [NMHWMR-7, Part IX; 40 CFR 270.14(b)(9)] 

F-Sa Precautions to Prevent Ignition or Reaction of Ignitable or Reactive Wastes [40 CFR 
264.17(a) and 270.14(b)(9)] 

Cannon AFB EOD personnel are trained in handling various types of ordnance. The 

procedures used in handling reactive wastes, referenced in AF TO llA-1-42, 60A-I-1-31, and APR 

127-100 (Appendix D), have been developed by the USAF and U.S. Army over many years. They 

ensure that the handling of these wastes will prevent accidental ignition or reaction of the wastes. 

Reactive wastes, if encountered, are packaged securely, separated from incompatible items, 

secured on vehicles, and transported in accordance with DOT and USAF regulations. 

Small ordnance placed in the OD unit is identified prior to demolition. The amount of the 

explosives in the OD unit will be kept to a maximum of 1000 lb NEW per episode. The OD unit 

is also inspected after operations to ensure that no reactive waste remain. If unexploded ordnance 

is found, it is placed into the OD unit and detonated again. 

F930618.1JYSI 09/10/93 
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F -Sb General Precautions for Handling Ignitable or Reactive Wastes or Accidentally Mixing 
Incompatible Wastes [40 CFR 264.17(b) and 270.14(b)(9)] 

EOD personnel are trained in the demolition of munitions and do not treat ordnance which 
they are not familiar. Incompatible wastes are not commingled with ordnance and will not be mixed 
or transported to the EOD area. 

In accordance with TO llA-1-42, Paragraph 1-11 (Appendix D) the mixing of bulk 
explosives will not be permitted during treatment operations. Bulk explosives are explosives that are 
not enclosed within a container, shell, projectile, bomb body, or other mechanism. An example of 
bulk explosives is block demolition charges: prepackaged, explosive charges for general demolition 
operations such as cutting, breaching, and cratering. 

The method of destruction utilized for each explosive is outlined in TO 11A-1-42. Based 
on DoD studies of military ordnance, DoD has developed a set of guidelines for the proper treatment 
of military munitions. These policy directives are standardized throughout DoD and outline methods 
for safe and expeditious ordnance treatment. The DoD TO 60-series outlines safe handling and 
destruction procedures for each type of munition in the DoD inventory. 

F-Sc Management of Ignitable or Reactive Wastes in Containers [40 CFR 264.176 and 
270.1S(c)] 

Management of ignitable or reactive wastes in containers is discussed in Sect. C-1a. 

F-Sd Management oflncompatible Wastes in Containers [40 CFR 264.177(a) and 270.15(d)] 

Ordnance is treated on-site immediately after unloading. No ordnance is stored at the 
Melrose AFR; therefore, this requirement is not applicable. 

F-Se Management of Ignitable or Reactive Wastes in Tanks [40 CFR 264.198(a) and 
270.16(j)] 

Tanks are not used at the OD area; therefore, this requirement is not applicable. 

F-Sf Management of Incompatible Wastes in Tanks [40 CFR 264.199(a) and (b) and 
270.16(j)] 

Tanks are not used at the OD area; therefore, this requirement is not applicable. 

F-Sg Management of Ignitable or Reactive Wastes in Waste Piles [40 CFR 264.17(b) and 
270.18(0] 

Waste piles are not used at the OD area; therefore, this requirement is not applicable. 

F930618.1JYSI 09/10/93 
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F-Sh Management of Incompatible Wastes in Waste Piles [40 CFR 264.17(b) and 270.18(g)] 

Waste piles are not used at the OD area; therefore, this requirement is not applicable. 

F930618.1JYSI 09/10/93 



G. CONTINGENCY PLAN 

The information in this section is submitted in accordance with the requirements for a 

contingency plan as contained in NMHWMR-7, Parts V and IX, and 40 CFR 264.50 through 

270.14(b)(7). The Cannon AFB Contingency Plan, also referred to as the Cannon Spill Prevention 

and Response Plan, meets the requirements of NMHWMR-7 Part IX and 40 CFR 270.14(b)(7) and 

264.50 through 264.56. 

G-1 GENERAL INFORMATION [NMHWMR-7, Part V and Part IX; 40 CFR 264.50 
through 264.56 and 270.14(b)(7)] 

Cannon AFB has in place a published Contingency Plan (applicable portions of this plan 

are presented in Appendix G) that details procedures to be implemented at the Melrose AFR that 

minimize hazards to human health and the environment from fires, explosions, or any unplanned 

sudden or unsudden release of hazardous wastes or hazardous waste constituents to air, soil, or 
surface water. 

A site plan and description of the thermal treatment facility is contained in Sects. Band D. 

A description of wastes disposed of is provided in Sect. C. The treatment process is described in 

Sect. D. 

This plan is continually updated to incorporate changes from permit revisions, inadequate 

procedures, improvements in procedures, personnel changes, and other changes that may alter the 

plan. Copies of the Contingency Plan are available at the Base Fire Department and from the Base 

Civil Engineer (BCE), the Base Environmental Coordinator, EOD Site Managers, and the DRMO. 

Additional copies will be distributed to all interested or potentially affected parties. 

G-2 EMERGENCY COORDINATORS [NMHWMR-7, Parts V and IX; 40 CFR 264.52(d), 
264.55, and 270.14(b)(7)] 

The emergency coordinator is the On-Scene Coordinator (OSC) specified under the Cannon 

Contingency Plan. The OSC will coordinate and direct control and cleanup efforts at the scene if an 

incident occurs involving the transportation, handling, or demolition of explosive waste items. The 

OSC will have the authority to utilize the expertise and resources of the Cannon Civil Engineering 

(CE) Cleanup Team and Fire Department Hazardous Materials(HazMat) Team in determining and 

performing response actions. In addition, all EOD technicians are trained to Level II First 

F930618.1JYSI G-1 09/10/93 
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Responders and are considered technical experts (Level N) for munition incidents in accordance with 

29 CFR 1910.120 and 40 CFR 311. 

The deployment of the CE Cleanup Team and the Fire Department HazMat Team provides 

coordinated response to contain, control, recover, and restore the environment from any releases of 

hazardous constituents stemming from EOD activities. The CE Cleanup Team is responsible for site 

remediation and restoration. The primary emergency coordinator for spills of hazardous substances 

at Cannon AFB is the Support Group Commander. If necessary, the OSC will also contact outside 

agencies. Figures G-1 and G-2 list agencies to be contacted in case of an emergency involving 

hazardous waste constituents. 

G-3 IMPLEMENTATION OF CONTINGENCY PLAN [NMHWMR-7, Part V; 40 CFR 
264.52(a)] 

The Contingency Plan will be implemented if an incident occurs involving an unplanned or 

inadvertent detonation or explosion that might threaten human health or the environment. Emergency 

coordinators have full authority to implement this plan. Depending on their degree of severity, 

potential emergencies that might require implementation of the Contingency Plan include: 

• unplanned or out-of-control fire, 

• unplanned detonation, 

• diesel fuel spill, and/or 

• flooding. 

Nonsudden release of hazardous waste is not expected to occur at the Melrose AFR OD unit 

because there is no on-site storage of hazardous waste. The only residue temporarily remaining on

site will be debris that result from OD operations. In the unlikely event of extreme flood conditions, 

the heavy equipment used routinely by the range contractor and equipment on-base at Cannon AFB 

can be utilized in emergency situations for building up the exterior berm at the OD unit. 

G-4 EMERGENCY RESPONSE PROCEDURES [NMHWMR-7, Part V; 40 CFR264.52(a)] 

G-4a Notification 

Upon discovery of an emergency condition, the following actions should be taken. The 

order of actions will depend on the existing conditions. 

F930618.1JYSI 09/10/93 
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• Alert EOD personnel and all other personnel within a 0.25-mile radius. The first 
person arriving on-scene is responsible for this action. 

• Evacuate personnel not directly involved with OD operation and equipment if necessary 
and feasible. 

• Notify Range Control (Range Contractor) by hand-held radio. 

• In case of injury, begin first aid immediately :::1d notify Melrose AFR EOD Control 
Center via radio communications. 

• Notify Base Fire Department via radio communications. Upon arrival at the scene, the 
Senior Fire Officer (SFO) will evaluate the situation and quickly notify the Support 
Group Commander. The SFO will serve as the OSC and coordinate activities until the 
Support Group Commander arrives. 

• Use all available means to contain the event when possible without undue risk of 
personal injury. 

• Report to the acting OSC upon arrival of the CE Cleanup Team and Fire Department 
HazMat Team and provide assistance until response teams are fully operational. 

When notifying the Base Fire Department, the following information should be provided 

if known or can be reasonably be determined. DO NOT wait until all information on the event is 

available. 

• Name and telephone number of the individual reporting the incident, 

• Location of the incident, 

• Number of injured personnel and type of injuries, if any, 

• Nature and extent of the incident, including the estimated quantity and the behavior of 
the released material, 

• Time the incident occurred, and 

• Any other pertinent information. 

A comprehensive list of Cannon AFB personnel to be contacted during emergency response 

is presented in Table G-1. Table G-2 provides a list of other outside agencies to be contacted during 

emergency response. 
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Table G-1. Cannon AFB disaster control group phone list 

Note: All base phone numbers are prerJXed (505) 784- ####. 

I ···Agency I Duty Phone I After Hours I 
Base Operations 2801 2801 

Command Post 2253 2253 

On-Scene Commander 2761 5031 
27th Support Group Commander 
Col. Christopher L. Long 
1755 Midway Circle CAFB 

Base Civil Engineer 2008 8385 
1st Alternate OSC 
Lt Col Timothy G. Wise 
1753 Midway Circle CAFB 

Base Fire Chief 4117 (off-base) 4117 
911 (on-base) 

CE Service Desk 2001/2002 2001/2002 

Environmental Coordinator 2739/4639 2001/2002 

Bioenvironmental Engineer 4063 4033 

Disaster Preparedness 4177 2253 

Security Police 4111 4111 

Liquid Fuels Maintenance 2112 2001/2002 

Staff Judge Advocate 2211 2253/4111 

Public Affairs 4131 2253 

Safety Office 2811 2253 

Base Hospital (Emergency) 4033 4033 

Explosives Ordnance Disposal 2902 2253 

Maintenance Control Center 2541 2541 

Vehicle Control Center 2775 2775 

Weather Forecasters 2748 2305 

Switchboard 3311 3311 

Chaplain 2507 2253 

Mortuary Affairs 2374 2253 

Base Contracting 4520 2253 
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Table G-2. Local agency emergency response phone list 

U.S. Environmental Protection Agency, Region VI New Mexico Environmental Department 
Attn: Mr. Richard Mayer Office of Hazardous and Radioactive Waste 
1445 Ross Avenue Emergency Response Center 
Dallas, Texas 75202-2733 1190 St. Francis Drive 
(214) 655-6776 (day) Santa Fe, New Mexico 87502 

(505) 763-3426 

Clovis Fire Department Portales Fire Department 
Attn: Mr. Ron Edward Attn: Capt. Steve Potest 
320 Mitchell Street 301 South Avenue C 
Clovis, New Mexico 88101 Portales, New Mexico 88130 
Emergency: 911 Emergency: 911 
Non-emergency: 763-5531 Non-emergency: 1-356-4406 

Melrose Fire Department Clovis High Plains Hospital 
Attn: Mr. Keith Shaw Emergency Department 
420 5th Street Attn: Ms. Diane Martin 
Melrose, New Mexico 88124 2100 North Thomas Street 
Emergency: (505) 253-4222 Clovis, New Mexico 88101 

All calls: 769-7169 

Roosevelt Hospital Laboratory Curry County Sheriff 
Attn: Mr. Bobby Lyons Emergency: 911 
1700 South Avenue 0 Non-emergency 769-2335 
Portales, New Mexico 88130 
All calls: (505) 356-4411 

Roosevelt County Sheriff New Mexico State Highway Patrol 
Emergency: 911 Emergency: 911 
non-emergency: 1-356-4404 Non-emergency: 763-3426 

Clovis Civil Defense Portales Civil Defense 
769-2381, ext. 502 1-356-4404 

Note: 1All phone numbers listed are from Cannon AFB. All phone calls made from Melrose AFR and the 
OB/OD area will be long distance. Calls from the AFR should use (505) and phone number or 1 
and phone number. 

2All numbers are 24-hour hotlines unless noted in text. 
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G-4b Evacuation Routes [40 CFR 264.S2(f)] 

If an unexpected fire or detonation occurs involving ordnance, personnel will proceed to 
a safe distance, upwind if possible. Established procedures will be followed as closely as possible; 
however, in specific emergency situations, the OSC may deviate from the procedures to provide a 
more effective plan for bringing the situation under control. The OSC is responsible for determining 
which emergency situations require evacuation. 

In the event an evacuation from the OD thermal treatment area is necessary, the following 
actions will be taken by the OSC. 

1. The signal for evacuation will be activated. 

2. No further entry of visitors, contractors, or trucks will be permitted. All vehicle traffic 
will cease to allow safe exit of personnel and the movement of emergency equipment. 

3. All personnel, visitors, and contractors will immediately leave through the exit gate. 

4. No persons will remain or reenter the location unless specifically authorized by the 
osc. 

5. All personnel will be accounted for by their immediate supervisors, who will ensure that 
personnel remain together and proceed to a safe location away from the scene. 

G-4c Containment and Control [40 CFR 270.14(b)(7) and 264.S6(b)] 

The OSC will notify the respective OD area control office and advise team members of 
safety reentry procedures. 

G-4c(l) OD Unit 

Detonation. If an unplanned detonation occurs, personnel will immediately withdraw to 

a safe distance and evaluate the situation. The OD will be permitted to cool and will be examined 
for the cause of explosion, the extent of damage, and the remedial action required. The minimum 
evacuation distance is 2,000 ft. 

Fire. If a fire occurs outside the OD unit, the range fire station will respond and extinguish 
the fire. If necessary, Cannon AFB will be called upon for assistance with the option for mutual aid 
from Portales, Clovis, and Melrose fire departments. The OD area is contained within a 500-ft

diameter cleared area, and any fires should be confined to the cleared area. The firebreaks (i.e., 
unimproved dirt roads) surrounding the OD area will contain the fire if it goes beyond the cleared 

area. 
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G-4c(2) Ordnance Transportation Vehicle 

Detonation. If an unplanned detonation occurs, personnel will immediately withdraw to 
a safe distance and evaluate the situation. Heavy-bodied trucks have been specifically chosen for this 
task since the risk from detonator firing is minimized by the truck body. The minimum evacuation 
distance is 2000 ft. 

Fire. If a fire occurs involving a transport vehicle with ordnance on-board, an attempt to 
control the fire with available fire extinguishers may be permissible if the fire is initially away from 
the ordnance. If not, personnel will immediately withdraw to a safe distance (minimum of 2000 ft) 
and advise all appropriate authorities. 

G-4c(3) Material Release 

If a release occurs during transport of detonation residue from the OD unit to the DRMO 
on the main base, all solid wastes will be retrieved and properly containerized. The following safety 
precautions will be observed in handling potentially explosive waste. 

1. Use nonsparking equipment. 

2. Deposit waste only in approved containers. 

3. Keep open flames and heat-producing devices away from explosive waste/scrap. 

If a diesel fuel spill occurs during maintenance operations, shovels will be used to construct 
a dike around the spill to contain lateral movement. As much free liquid as possible will be returned 
to the container. The fuel-soaked soil will be excavated and transported to either the Cannon AFB 
landfarm or another approved location for further treatment and disposal. Environmental 
Management Flight or the Base Civil Engineer will be contacted for disposal information. 

G-4c(4) Severe Weather Conditions 

If severe weather conditions occur, operations will cease as directed by the EOD technician 
in charge and as designated in TO llA-1-42 (Appendix D-1). 

G-4c(S) Emergency Coordinator Measures 

The emergency coordinator will employ the following measures to protect personnel and 
equipment at the emergency location. 

1. Limit the number of personnel involved at the scene. 
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2. Insist on the use of PPE deemed necessary for the particular incident. 

3. Evaluate the hazards and risks involved relative to life, safety, and property hazards and 
determine a safe operating mode. 

4. Set up a command post at the scene and establish communications with the Melrose 
AFR operations control center. 

5. Follow safe practices and procedures in handling the incident. 

6. Coordinate with other qualified emergency response personnel to ensure that safety and 
health are not jeopardized. Note: Although response times for additional personnel to 
arrive on-scene may be lengthy, this does not preclude seeking the best information 
available while they are en route. 

G-4c(6) Follow-Up Actions 

Following containment and control of the emergency, the OSC will: 

1. Start actions to collect, treat, and dispose of nonexplosive waste or other materials as 
appropriate. This will be a joint operation involving munitions management personnel, 
fire fighters, bioenvironmental engineering personnel, and outside contractors, if 
required. 

2. Ensure that munitions management, fire, and safety personnel investigate the cause of 
the emergency and provide a technical report to the Cannon AFB commander within 72 
hours. 

3. Ensure that proper restoration actions begin as soon as possible after appropriate 
explosives decontamination procedures have been completed. This will be a joint 
operation between safety and civil engineering personnel for the USAF incidents. All 
decontamination actions will be documented; the records will be maintained permanently 
at the munitions management, safety, and real property offices. 

4. Ensure that equipment repaired or replaced as a result of the incident is recertified, as 
necessary, .prior to reuse. 

G-5 EMERGENCY EQUIPMENT [40 CFR 264.52(e), 264.56(h)(2), and 264.56(i)] 

The following equipment will be available for EOD activities. This equipment is stored at 

the EOD shop at Cannon AFB and taken to the OD facility when needed. Other equipment listed 

is available from the range contractor. 
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• Hand-held Motorola Radio • Leather and rubber gloves 
• First Air Kit • Rubber boots 
• Ambulance or first aid vehicle • Goggles 
• Fire extinguisher (two per EOD vehicle) • Face shield 
• Respirator with cartridge(s) • Front end loader 
• Shovels (two per EOD vehicle) • Road grader 
• 55-gal barrel • Bulldozer 
• Chemical apron • Dump Truck 

• Pickup trucks (two from contractor) 

After an emergency event, all emergency equipment used for clean-up will be 

decontaminated or replaced. Equipment will be triple-rinsed using water or an appropriate 

decontaminant solution. All rinseate will be containerized. The third rinse will be analyzed for the 

appropriate chemical parameters to determine the presence of any hazardous constituents. 

An inspection of all safety equipment will be conducted before operations resume. The 

Director of the NMED will be notified that post -emergency maintenance has been performed and that 

operations have resumed. 

G-6 COORDINATION AGREEMENTS (NMHWMR-7, Part V; 40 CFR 264.37) 

Cannon AFB is the primary action agency for contingencies occurring at the OD area. The 

OD area control, security police, and medical clinic cooperate on all such responses. Cannon AFB 

has an agreement for mutual aid in fire protection with the cities of Clovis, Portales, and Melrose, 

New Mexico (Appendix G). The Cannon AFB Disaster Preparedness Operations Plan (OPLAN 355-

1) assigns responsibility of medical disaster operations to the USAF Hospital, Cannon AFB. 

G-7 REQUIRED REPORTS [NMHWMR-7, Part V; 40 CFR 264.56(j)] 

Any emergency event (fire, explosion, etc.) that requires implementation of the Contingency 

Plan will be reported in writing within 15 days to the NMED using a Pollution Incident Report. The 

reporting form for emergency events is shown in Fig. G-1. 

In addition, as a tenant agency on Cannon AFB, DRMO has internal reporting requirements. 

A report must be filed for any of the following incidents: 
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• a fire, 

• a chemical spill of more than 5 gal (or smaller volumes if acutely or highly toxic 
materials are involved), 
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• an injury except minor cuts and bruises, 

• any damage due to a malfunction or operating error, and 

• any "near miss" of the above that could have had serious consequences to either human 
health or the environment. 

If hazardous waste is containerized and sent to DRMO for disposal, a form similar to Fig. 

G-1 will be used for this purpose and will be sent to DRMO-Memphis, Tennessee, and DRMO 

Support-Battle Creek, Michigan. The Environmental Coordinator will report all pollution incidents 

as necessary. 
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Pollution Incident Report 

From: 

Environmental Management Flight 

27 CES CEV 

Cannon AFB, NM 88103 

(505) 784-2739/2146 

Name and Telephone of OSC: 

G-11 

Figure G-1. Pollution incident report 

. . ·. ·. · . 

To: 

New Mexico Environmental Department 

Hazardous and Radioactive Waste Bureau 

119<\ Sl. Francis Drive 

Sant~· Fe, New Mexico 87503 

Incident Report No. 

lnit __ 2nd __ 

Final Other 

Incident Date & Time: 

3rd __ 

Notification Times to National Response Center, Regional, and state agencies: 

If additional space is required, use continuation sheets. 

Page_._of_ 

1. Location of incident and nature of terrain. Include surface/subsurface drainage and relationship to any bodies of water. 

2. Weather conditions and how they affected response action. 
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Figure G-1 (continued) 

·· .. ,; < lt. ~~- ~. Page __ of - ... --' 

3. Cause of incident. 

4. Type and estimated amount of pollutant and official size classification. 

5. Corrective action taken to eliminate pollution source. 

6. Corrective action taken to remove pollutant. 

7. Assistance Required. 
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Figure G-1 (continued) 

~• .. · ..-~,~•:.:. . ....,··~'rf >i UP ... c>lltlti(>I.r.IJ•• .lld•deJiltlR.e .. J.po. ··•·•• C )·.·.• 
. ···. 

. · .. 

....... 
.· .. · ...... ·. 

Page __ of_·._ 

8. Estimated completion date of remedial actions and anticipated effectiveness. 

9. Estimated quantity and disposition of spill material and contaminated soil. 

10. Confirmation that emergency response equipment is back in operation before resuming operations. 

11. Description of any problems encountered during implementation of Contingency Plan, and how the Plan will be modified 

to prevent the recurrence of the spill event. 

12. Anticipated or actual reaction by the news media and public. 

Signature of OSC or designee: Date: 
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The following agencies must be provided response notification by the Environmental 
Coordinator if a pollution event occurs in accordance with the contingency plan: 

1. U.S. EPA, Region VI 
1445 Ross A venue 
Dallas, Texas 75202 

Emergency Response Center 
(212) 767-2666, DUTY PHONE MANNED 24 HOURS, 7 DAYS/WEEK 

OHMT ADS - Oil/Hazardous Material Technical Assistance System 
(212) 456-6855, DUTY PHONE MANNED 24 HOURS, 7 DA YS/W~EK 

2. U.S. Coast Guard National Response Center (CHRIS) 
1-800-424-8802, DUTY PHONE MANNED 24 HOURS, 7 DAYS/WEEK 

3. CHEMTREC - Chemical Transportation Emergency Center 
1-800-424-9300, DUTY PHONE MANNED 24 H, 7 DAYS/WEEK 

4. New Mexico Environmental Department 
Hazardous and Radioactive Waste Bureau 
P.O. Box 26110 
1190 St. Francis Drive 
Santa Fe, New Mexico 87502 
(505) 827-4308 

Emergency Response Center 
(505) 827-9329 

5. U.S. Department of Interior - Bureau of Land Management 
224 Cruz Alta Road 

6. 
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Taos, New Mexico 87571 
(505) 758-8851 

National Response Center (NRC) 
1-800-424-8802 
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H.PERSONALTRAH«NG 

The information provided in this section is submitted in accordance with the requirements 

of NMHWMR-7, Parts V and IX, and 40 CFR 264.16 and 270.14. 

H-1 OUTLINE OF TRAINING PROGRAM [NMHWMR-7, Parts V and IX; 40CFR264.16 
AND 270.14(b)(l2)] 

Facility personnel who handle hazardous wastes must successfully complete a program of 

classroom instruction and/or on-the-job training prior to working with hazardous waste. This will 

prepare them to operate and maintain the facility/unit in a manner that ensures compliance with 

RCRA training requirements and NMHWMR. The 27th Fighter Wing Support Group Commander 

is responsible for ensuring that personnel at Cannon AFB and Melrose AFR receive proper and 

timely training. This responsibility has been delegated to the Environmental Management Flight of 

the Wing. 

All U.S. Department of Defense (DoD) EOD personnel must attend the Explosives Ordnance 

School at Indian Head Naval Ordnance Station, Indian Head, Maryland. This is a single training 

point for all military personnel in the EOD career field. Senior EOD personnel also support this 

training with on-the-job training and close supervision. The school has been in operation for over 

40 years and is the primary focal point for explosives operations within the U.S. government. 

EOD personnel operating the OD unit also attend a training program for RCRA at Cannon 

AFB. This course covers all aspects of operating a RCRA-regulated unit. This is discussed further 

in Sect. H-1b. Appendix H presents the Specialty Training Standard (STS)-464XO proficiency 

checklist, which is used to assess proficiency levels of EOD personnel. Handling of explosives shall 

be supervised only by the EOD Team Chief in accordance with AF TO 11A-1-42 and Memorandum 

of Instruction (MOl) 136-6. Training records will be kept until final closure of the facility. 

H-la Job Titles and Duties [40 CFR 264.16(d)(l) and (2)] 

EOD supervisory personnel at Cannon AFB are directly responsible for the proper handling 

of explosive ordnance. The duties, responsibilities, and qualifications of these positions are as 

follows: 
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Air Force EOD Superintendent 

• Responsibilities: Directs the operations at OD area at Melrose AFR. The EOD 
superintendent provides assistance and guidance on EOD and management at the OD 
area. 

• Duties: 

Plans, coordinates, and directs all EOD operations at Cannon AFB and Melrose 
AFR. Interprets regulations and develops necessary operating procedures as 
required. Determines requirements for manpower, space, and equipment and 
initiates actions required. Determines need for modifications to existing facilities 
and initiates action to improve economy, efficiency, safety, and physical security 
of operations. Develops appropriate requirements and initiates requests for work. 

Establishes, directs, and conducts on-the-job training for explosive ordnance 
disposal personnel. Inspects and evaluates EOD disposal activities. Conducts 
periodic and special inspection activities to ensure compliance with policies, 
regulations, and TOs. Interprets inspection findings and recommends corrective 
action. 

Maintains personal contact with local, state, and government agencies and 
military commands. 

Assigns work to subordinate employees or supervisors based on priorities. makes 
decisions on work problems referred by subordinate supervisors. Ensures that 
workload and project responsibilities are specifically delegated and assigned to 
subordinates. 

• Experience and Qualifications: 

Knowledge of composition and characteristics of U.S. and known foreign 
explosive, incendiary, and nuclear ordnance, and basic electricity. 

Qualification as an EOD technician. 

Basic understanding of detecting, identifying, rendering safe, recovering, or 
destroying explosive, incendiary, or nuclear ordnance. 

Air Force EOD Technician 

• 

• 

Responsibilities: Advises on technical issues involving EOD. The EOD technician 
supervises weapons-related functions to ensure that all activities are coordinated and 
performed as directed and required. 

Duties: 

09110/93 



F930618.1JYSI 

H-3 

Conducts technical area reconnaissance for the detection, identification, and 
removal of unexploded ordnance (UXOs). Renders UXOs safe by utilizing 
appropriate techniques, calculating and fabricating explosive charges, and 
planning and directing EOD disposal activities. 

Coordinates EOD disposal activities and movements with other military and 
civilian agencies. Prepares reports concerning EOD activities. 

Supervises related munitions and weapons functions. Establishes procedures and 
standards for the availability of supplies, tools, and equipment pertaining to EOD 
disposal. Monitors and determines the proper procedures for tum-in or disposal 
of unserviceable supplies, tools, and equipment. 

• Experience and Qualification: 

Knowledge of the composition and characteristics of U.S. and known foreign 
explosive, incendiary, and nuclear ordnance and basic electricity. 

Experience in performance or supervision in rendering safe, removing, and 
destroying dangerous or unserviceable explosive ordnance and in decontamination 
activities. 

Qualification in AFSC 46470 according to standards in APR 35-1. 

Air Force EOD Specialist 

• Responsibilities: Performs BOD-related functions including reconnaissance, survey, 
removal, and disposal of UXOs. 

• Duties: 

Conducts removal operations for UXOs using special techniques. Operates and 
interprets RADIAC and other applicable detecting instruments for monitoring 
areas adjacent to UXOs suspected of containing toxic or radioactive contaminants. 

Disposes of unserviceable munitions by burning or detonation. Neutralizes and 
disposes of improvised explosive devices. Renders safe, removes, and disposes 
of UXOs resulting from crashed or disabled aircraft and missiles. 

Provides assistance to disaster preparedness officers in the detecting, monitoring, 
evaluating, and decontaminating of radioactive, chemical, or biological hazards. 
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• Experience and Qualification: 

Knowledge of composition and characteristics of U.S. and known foreign 
explosive, incendiary, and nuclear ordnance and basic electricity. 

Graduation from Phases I and II of the Naval Ordnance School at Indian Head 
Naval Air Station, Maryland, according to the standards of AFSC 46420/50. 

Experience rendering safe, removing, or destroying hazardous or unserviceable 
U.S. explosive ordnance. Experience with foreign explosives is desirable. 

H-lb Training Content, Frequency, and Techniques [40 CFR 264.16(c) and 264.16(d)(3)] 

Training content, frequency, and techniques are discussed in the following sections. 

H-lb(l) EOD Training Program [40 CFR 264.16(a)(2) and (3)] 

The EOD training program is taught at Indian Head, Maryland, and is required for all EOD 

personnel within DoD. All personnel must pass the basic course, and supervisory personnel must 

pass two additional advanced courses. 

All personnel working at Cannon AFB and Melrose APR receive extensive on-the-job 

training in each task they are required to perform. Cannon AFB has developed a self-audit program 

to ensure personnel remain qualified in their assigned duties. A person may be evaluated at any time 

on a task specified in their AFSC. If the person fails to meet the task standards, he is decertified and 

sent for remedial training and reevaluation before working unsupervised on that task again. 

The course outline for the basic course is as follows: 

1. Explosive Ordnance Disposal Specialist/Technician Career Field 
A. Progression in career ladder 464XO 
B. Duties of AFSCs 46430/50170 

2. Security 
A. Communications security (COMSEC) 

(1) Classify information and use MAJCOM/SOA EEFis 
(2) Prevent security violations 
(3) Observe security precautions 

B. Operations security (OPSEC) 
(1) Background and history of OPSEC 
(2) Definition of OPSEC 
(3) Relationship of OPSEC to other security programs including COMSEC, 

Information Security, and Physical Security 
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(4) Common OPSEC vulnerabilities 
(5) OPSEC significance of unclassified data and procedures 
(6) Specific OPSEC vulnerabilities of AFSC 464XO 

C. Resources Security 
(1) EOD publications 

a. Storage requirements 
b. Control/ Access procedures 
c. Destruction/Disposition requirements 

(2) Protection of firearms and munitions 
(3) Arming and use of force by USAF personnel 

3. Air Force Occupational Safety and Health 
A. The USAF safety program 
B. Principles pertaining to: 

( 1) Ground safety 
(2) Explosives and missile safety 
(3) Nuclear safety 

C. Investigate and report USAF mishaps 

4. Publications 
A. USAF publications 
B. USAF TOs 

(1) USAF TO system 
(2) Use indexes (NI and Rl) 
(3) Locate desired information 
(4) Use TOs when performing tasks 
(5) Establish and maintain TO files 
(6) Initiate TO improvement reports 
(7) Requisition TOs 

5. Participate in USAF Graduate Evaluation Program 

6. ~anagement 

A. EOD unit management 
(1) Organizational structure 
(2) Functions and responsibilities 

B. Inspection systems 
C. ~aterial deficiency reporting 

7. Applied Principles of Physics 
A. Properties of matter 
B. Laws of motion 
C. Simple machines 
D. ~easurement systems 

(1) English 
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(2) Metric 
(3) Convert from system to system 

8. Fundamentals of Electricity 
A. Ohms Law 
B. Series Circuit 
C. Parallel Circuits 

9. EOD Tools 
A. Maintain tools 
B. Handtools 

(1) Select proper tools 
(2) Use tools properly 

C. Special tools 
(1) Select proper tools 
(2) Use tools properly 

10. Military Explosives (General) 
A. Identification 
B. Characteristics 
C. Effects 

11. Destruction of Explosive Materials 
A. Demolition equipment 
B. Firing systems 

(1) Electric 
(2) Nonelectric 

C. Disposal procedures 
(1) Routine 
(2) Emergency 

D. Munitions residue 
(1) Inspect 
(2) Certify 
(3) Tum-in 

E. Environmental considerations 
F. Transport munitions 
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12. Render Safe Techniques 
A. Immobilize fuses 
B. Remove fuses by remote means 
C. Disable electrical components 
D. Disrupt firing trains 
E. Use shaped charge and demolition techniques 

13. Chemical Warfare Agents 
A. Classification 

( 1) Physical state 
(2) Tactical use 
(3) Physiological action 
( 4) Persistency 

B. Use protective clothing and equipment 
C. Downwind hazards 
D. Use detection and identification kits 
E. Apply first aid/self aid procedures 
F. Use decontaminants and decontamination kits 

14. Chemical Munitions 
A. Munitions characteristics 
B. Identification 
C. Seal and package leaking munitions 
D. Respond to incidents involving chemical munitions 
E. Transport hazardous chemical munitions 
F. Use disposal methods 

15. Placed Munitions 
A. Land mines and fuses 

( 1) Classification 
(2) Identification 

B. Booby traps and fuses 
( 1) Classification 
(2) Identification 

C. Locate 
(1) Land mines 
(2) Booby traps 

D. Placed munitions and their fuse 
( 1) Render safe 
(2) Disposal 

E. Placed munitions of foreign countries 
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16. Projected Munitions, Rockets, and Grenades 
A. Projected munitions and their fuses 

(1) Classification 
(2) Identification 
(3) Locate 
(4) Render safe 
(5) Disposal 

B. Projected munitions, rockets, and grenades of foreign countries 

17. Dropped Munitions 
A. Bombs 

(1) Classification 
(2) Identification 
(3) Render safe 
( 4) Disposal 

B. Bomb clusters and dispensers 
(1) Classification 
(2) Identification 
(3) Render safe 
( 4) Disposal 

C. Fuses 
( 1) Classification 
(2) Identification 
(3) Render safe 
(4) Disposal 

D. Dropped munitions of foreign countries 

18. Aircraft Systems and Explosives 
A. Aircraft egress/weapons systems 

(1) Aircraft/egress 
(2) Gun systems 
(3) Release systems 
(4) Missile/rocket launching systems 
(5) Miscellaneous explosive-actuated devices 

B. Aircraft explosive devices 
(1) Locate 
(2) Render safe 
(3) Remove 
( 4) Disposal 

19. Pyrotechnics 
A. Classification 
B. Identification 
C. Render safe 
D. Disposal 

! I 
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20. Guided Missiles 
A. Classification 
B. Identification 
C. Propulsion systems 

(1) Identification 
(2) Characteristics 

H-9 

D. Hazardous missile components and propellants 
(1) Identification 
(2) Render safe 
(3) Removal 
( 4) Disposal 

E. Guided missiles of foreign countries 

21. Nuclear Weapons 
A. Classification 
B. Identification 
C. Fusing and firing systems 
D. Nuclear weapons and hazardous components 

(1) Render safe 
(2) Disposal 

E. Use protective clothing and equipment 
F. Use equipment 

22. RADIAC Instruments, Radiological Monitoring, and Radiological Hazards 
A. Principles of RADIAC instrument operation 
B. Use RADIAC instruments 
C. Perform operator maintenance on RADIAC instruments 
D. Compute stay times 

23. Explosive Ordnance Reconnaissance 
A. Recognition of terrain changes due to UXO 
B. Locate, mark, and report UXOs 
C. Incident categories 
D. Determine hazard distance 
E. Safety requirements 
F. Protective works 
G. Technical intelligence 

(1) Use photograph equipment 
(2) Reporting 
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24. Access and Recovery 
A. Characteristics of soils 
B. Effects of weather on soils 
C. Methods of gaining access 
D. Performing field rigging and improvised hoisting 
E. Tie knots, bends, and hitches 

25. Ranges 
A. Decontaminate ranges 

(1) Active 
(2) Inactive 
(3) Excess 

B. Proficiency/Demolition ranges 
(1) Establish 
(2) Maintain 

26. Improvised Devices 
A. Improvised explosive devices 

(1) Identification 
(2) Gain access 
(3) Render safe 
( 4) Disposal 

B. Radiography interpretation 
C. Improvised nuclear devices (IND) 

H-lb(2) Annual RCRA Training [40 CFR 264.16(a)(2) and (3) and 264.16(d)(4)] 

Annual RCRA training provided to all EOD personnel by the installation Environmental 

Management Flight is as follows: 

1. Regulatory Overview 
A. RCRA-A Federal Act 
B. 1984 RCRA amendments 
C. Legal liability 
D. Enforcement program and the Federal Facilities Compliance Act 

2. What is Hazardous Waste? 
A. Definition 
B. Identification of hazardous waste 
C. Solid wastes that are not hazardous wastes 
D. Listed waste 
E. Characteristic waste 
F. Mixtures and residues ("derived from" rule) 
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3. Hazardous Waste Generation 
A. Identification 
B. Waste analysis 
C. Sampling and analysis 

4. Basic Management Practices 
A. General overview 
B. Accumulation of waste on-site 
C. Waste disposal options 
D. Recordkeeping 
E. Waste analysis report 
F. Manifesting 
G. Training 

5. On-Site Management 
A. Generator responsibility 
B. Storage 
C. DOT hazardous materials table 
D. Packaging 
E. Marking, labeling, and placarding 
F. Generator transportation 

6. Shipping Off-Site 
A. General obligations 
B. Uniform hazardous waste manifest 
C. Documentation 

7. Spill Contingency and Emergency Response 
A. Hazard recognition and evaluation 
B. Basic response actions 

( 1) Small spills 
(2) large spills 

C. Equipment 
D. Training 
E. Reporting requirements 

8. Personal Safety and Protection 
A. Hazard recognition and evaluation 
B. Physical hazards 

(1) lgnitability 
(2) Corrosivity 
(3) Reactivity 
(4) Toxicity 
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C. Personal Protective Equipment 
(1) Respiratory protection 
(2) Protective gear for chemical hazards 

9. Pollution Prevention 
A. AF Goals 
B. Reduction in hazardous waste generation 
C. Reduction in hazardous waste use 

H-lb(3) Cannon AFB Training Program [40 CFR 264.16(a)(2) and (3) and 264.16(d)(4)] 

Cannon AFB has developed a base-specific training program for all EOD personnel. The 

program consists of specific tasks associated with EOD operations at Cannon AFB and Melrose APR. 

The topics are reviewed monthly as follows: 

Month 1 

Month 2 

A. Knowledge 

1. AFOSH 127 Series: Ground safety standards pertaining to EOD. 

2. Explosive Safety: Proper procedures for transportation, storage, and handling. 
Information includes safety standards associated with the OD area. 

3. TO llA-1-60: Familiarization with requirements of processing, inspecting, and 
tum-in of munitions residue to DRMO. 

4. New Mexico Environmental Department: Familiarization with the OB/OD 
process and the environmental implications. 

B. Task/Practical 

1. Notification of Operation: Obtain proper signatures required to operate the OD 
area in accordance with Cannon Air Force Base Regulation (CAFR) 136-18. 

2. OD Process: Withdrawal to a safe distance and area security. 

A. Task/Practical 

1. Transportation: Preparation of hazardous waste manifest and transportation 
procedures. Includes loading, unloading, securing of explosives, placarding, and 
notification requirements. 
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Month 3 

Month 4 

Month 5 

Month 6 
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2. OD Process: Placement of munitions, detonators, and initiators. 

A. Knowledge 

1. TO 11A-1-42: Preparation of area and operational procedures defmed by CAFR 
136-18. Research and verification for each item that has been designated on an 
ADR. 

B. Task/Practical 

1. Processing ADR: Individual will work with Base Supply and equipment 
personnel in the break out and packaging of ADRs. Includes verification of ADR 
number to item and ensuring that nomenclature, quantity, and proper 
documentation are maintained. 

2. OD Process: Clean and inspect area. 

A. Task/Practical 

1. OD Process: Obtain permission to initiate OD. 

A. Task/Practical 

1. Post Action: Inspect area for kickouts. Recover or perform procedures for item 
in place. Clean OD area and collect casings. 

A. Task/Practical 

1. OD Process: Withdraw to a safe distance and area security. 

2. Post Action: Inspect area for kickouts. Recover or perform procedures for item 
in place. Clean OD area and collect casings. 
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H-lc Training Director [40 CFR 264.16(a)(2), 264.16(c), and 264.16(d)(3) and (d)(4)] 

The EOD superintendent is responsible for ensuring that assigned personnel receive adequate 

training in handling potentially hazardous waste. All personnel receiving training must have training 
documentation on file, either through AF Form 55 or unit automated systems. Training for civilians 

will be documented in accordance with AFR 40-410. If certificates are given to students who 
complete training, these too shall be kept in their training records. 

At a minimum, the training records must state the student's name, job title and description, 
date and place trained, and the expected date of retraining. Records of previous and ongoing training 
courses are maintained at the Cannon AFB Civil Engineering Squadron training office. 

H-ld Relevance of Training to Job Positions [40 CFR 264.16(a)(l)] 

EOD supervisory personnel who are responsible if an emergency occurs have been trained 

in handling explosive ordnance and potentially hazardous waste and in responding to emergency 
situations. Each has attended the EOD course at Indian Head Ordnance School, Maryland. 

H-le Training for Emergency Response [40 CFR 264.16(a)(3)] 

The Naval Ordnance Station training program ensures that personnel receive emergency 

response training. On-the-job training requires each person to read and understand various official 

publications, including but not limited to: 

AFR 127-100 

AFOSH 127-66 

TO 11A-1-1 

TO llA-1-42 

TO llA-1-46 

TO 11A-1-53 

TO llA-1-60 

F930618.1JYSI 

Explosive Safety Standards 

General Industrial Operations 

Ammunition Restricted or Suspended 

General Instructions for Disposal of Conventional Munitions 

Fire Fighting Guidance, Transportation and Storage, Management 
Data, and Complete Round Charts 

General Instructions for Ammunition Color Coding, Identification of 
Empty and Inert Loaded Ammunition Items and Components, and 
Assignment of Version Numbers to Training and Dummy 
Ammunition Items 

General Instructions for Inspection of Reusable Munitions Containers 
and Scrap Material Generated from Items Exposed to or Containing 
Explosives 
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TO 60 series 

H-15 

This series is common to all military services. Various titles 
regarding specific items containing explosive ordnance [e.g., TO 
60B-2-2-11-4 (MK 106 Practice Bombs)] 

H-2 IMPLEMENTATION OF THE TRAINING PROGRAM [NMHWMR-7, Part V; 40 
CFR 264.16(b) and (c)] 

All current EOD personnel and future employees assigned to handle hazardous materials and 

hazardous wastes will complete the training program described above within 6 months of their date 

of assignment. Refresher training for all personnel is conducted at a minimum annually. 
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I. CLOSURE PLAN, POST-CLOSURE PLAN, AND 
FINANCIAL REQUIREMENTS 

This section is submitted in accordance with the requirements of 40 CFR 264.110 through 
264.115, 270.14(b)(13), and 270.14(b)(15) through (18). Cannon AFB will also remain in 
compliance with all closure conditions as stated in the NMHWMR-7, Parts V and IX, regulations. 
Where federal and state requirements differ, the more stringent requirement will be met. 

1-1 CLOSURE PLAN [NMHWMR-7, Part V and Part IX; 40 CFR 264.112 and 
270.14(b)(13)] 

This plan identifies the closure process to be employed at the Melrose AFR OD area at any 
point during the intended operating life or for closure at the end of the operating life for the OD 
treatment unit. The closure plan record copy will be maintained by the Environmental Management 
Flight at Cannon AFB, New Mexico, until closure is completed and certified by the permittee and 
signed by a professional engineer licensed to practice in New Mexico. This plan will be updated as 
necessary by issuing either page changes or new copies, as appropriate, to all plan addressees. 

I-1a Closure Perfonnance Standard (40 CFR 264.111) 

This closure plan is designed to ensure that the munitions OD facility will not require further 
maintenance and controls, will minimize and eliminate threats to human health and the environment, 
and will prevent the escape of hazardous wastes, hazardous waste constituents, or waste 
decomposition products to soils, surface waters, groundwater, or the atmosphere. If there is evidence 
of any releases or leaks, samples will be taken and analyzed, drummed, and disposed of through 
DRMO or an approved Treatment, Storage, or Disposal (TSD) facility. Representative soil tests will 
also be conducted to determine concentrations of toxic metals and explosive compounds. The 
ultimate disposal of drummed material will depend on the results of the soil tests. 

Because the OD operations will take place in a grade-level, earthen bermed unit, the unit will 
be adequately sampled, dismantled, and regraded. If the unit used is upgraded with concrete berms, 
then adequate decontamination of the structure will be conducted. If Cannon requests a permit 
modification that allows OB as a treatment process at a later date, the OB unit and all equipment used 
to perform the closure and that contact potentially contaminated soils will be decontaminated as 
detailed in Sect. I-1e. 
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1-lb Partial and Final Closure Activities [40 CFR 264.112(a)(l) and (b)(4)] 

Partial closure of the Melrose AFR OD unit is not planned. In the event that future 

circumstances or designs force Cannon AFB to discontinue operations, the procedures for final 
closure will be followed. These procedures are discussed in Sect. I-1e. 

1-lb(l) Maximwn Extent of Unclosed Portions [40 CFR 264.112(b)(2)] 

During operations, the maximum extent of the unclosed portions will be the OD unit. 

1-lc Maximwn Waste Inventory [40 CFR 264.112(b)(3)] 

Current operating practice precludes the storage of hazardous wastes at the Melrose AFR OD 

area or anywhere on the range. For reasons of safety, waste munitions are treated as received or as 

generated. The quantity of waste munitions to be treated during the life of the facility depends on 

national defense policy as implemented by training requirements. The maximum amount of waste 

treated during a single OD :vent at any time during the life of the facility~j~mw. 

1-ld Schedule for Closure [40 CFR 264.112(b)(6)] 

The OD area is necessary to maintain the mission of Cannon AFB. Due to this, closure of 

the OD area is not anticipated unless closure of Cannon AFB occurs. 

1-ld(l) Time Allowed for Closure (40 CFR 264.113(a) and (b)) 

Table 1-1 presents an estimated closure schedule that includes the time required for individual 

closure requirements and the total time to close the facility. Within 90 days after receipt of the final 

volume of hazardous waste, final closure activities will be initiated. Notification of intent to close 

will be submitted to the NMED RCRA Program Manager and the U.S. Environmental Protection 

Agency (EPA) Regional Administrator 180 days prior to beginning closure activities. Final closure 

will be supervised and certified by an independent professional engineer who is registered in the state 

of New Mexico. 

F930618.1JY51 02/18/94 



J-1 

I. CLOSURE PLAN, POST-CLOSURE PLAN, AND 
FINANCIAL REQUIREMENTS 

I , . 
f ':./ ~' ,.l,' 

) 
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This section is submitted in accordance with the requirements of 40 CFR264.110 through 264.115, 
270.14(b)(13), and 270.14(b)(l5) through (18). Cannon AFB will also remain in compliance with all closure 
conditions as stated in the NMHWMR-7, Parts V and IX, regulations. Where federal and state requirements 
differ, the more stringent requirement will be met. 

1-1 CLOSURE PLAN [NMHWMR-7, Part V and Part IX; 40 CFR 264.112 and 270.14(b)(13)] 

This plan identifies the closure process to be employed at the Melrose AFR OD area at any point 
during the intended operating life or for closure at the end of the operating life for the OD treatment unit. The 
closure plan record copy will be maintained by the Environmental Management Flight at Cannon AFB, New 
Mexico, until closure is completed and certified by the permittee and signed by a professional engineer licensed 
to practice in New Mexico. This plan will be updated as necessary by issuing either page changes or new 
copies, as appropriate, to all plan addressees. 

1-la Closure Performance Standard (40 CFR 264.111) 

This closure plan is designed to ensure that the munitions OD facility will not require further 
maintenance and controls, will minimize and eliminate threats to human health and the environment, and will 
prevent the escape of hazardous wastes, hazardous waste constituents, or waste decomposition products to soils, 
surface waters, groundwater, or the atmosphere. If there is evidence of any releases or leaks, san1plcs will be 
taken and analyzed, drummed, and disposed of through DRMO or an approved Treatment, Storage, or Disposal 
(TSD) facility. Representative soil tests will also be conducted to determine concentrations of toxic metals and 
explosive· compounds. The ultimate disposal of drummed material will depend on the results of the soil tests. 

Because the OD operations will take place in a grade-level, earthen bermed unit, the unit will be 
adequately sampled, dismantled, and regraded. If the unit used is upgraded with concrete berms, then adequate 
decontamination of the structure will be conducted. If Cannon requests a pcnnit modification that allows OB as 
a treatment process at a later date, the OB unit and all equipment used to perform the closure and that contact 
potentially contaminated soils will be decontanlinated as detailed in Sect. 1-le. 
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l-Ib Partial and Final Closure Activities [40 CFR 264.112(a)(l) and (b)(4)J 

Partial closure of the Melrose AFR OD unit is not planned. In the event that future 
circumstances or designs force Cannon AFB to discontinue operations, the procedures for final 
closure will be followed. These procedures are discussed in Sect. 1-le. 

1-lb(l) Maximum Extent of Unclosed Portions [40 CFR 264.1l2(b)(2)] 

During operations, the maximum extent of the unclosed portions will be the OD unit. 

1-lc Maximum Waste Inventory [40 CFR 264.112(b)(3)] 

Current operating practice precludes the storage of hazardous wastes at the Melrose 
AFR OD area or anywhere on the range. For reasons of safety, waste munitions are treated as 
received or as generated. The quantity of waste munitions to be treated during the life of the 
facility depends on national defense policy as implemented by training requirements. The 
maximum. amount of waste treated during a single OD event at any time during the life of the 
facility is 1500 lb NEW. The estimated inventory for the life of the unit is estimated to be 90,000 
lbs NEW. This 'is derived from the estimated annual of 3000 lb NEW, multiplied by the estimated 
life of the unit (30 years). 

1-ld Schedule for Closure [40 CFR 264.112(b)(6)] 

The OD area is necessary to maintain the mission of Cannon AFB. Due to this, closure 
of the OD area is not anticipated unless closure of Cannon AFB occurs. The estimated life ofthe 
unit is 30 years. However, the current design and construction, combined with future upgrades 
makes the unit potentially viable for life of more than 30 years. 

1-ld(l) Time Allowed for Closure (40 CFR 264.113(a) and (b)) 

Table I-1 presents an estimated closure schedule that includes the time required for 
individual closure requirements and the total time to close the facility. Within 90 days after 
receipt of the final volume of hazardous waste, final closure activities will be initiated. 
Notification of intent to close will be submitted to the NMED RCRA Program Manager and the 
U.S. Environmental Protection llgcncy (EPA) Regional Administrator 180 days prior to 
beginning closure activities. Final closure will be supervised and certified by an independent 
professional engineer who is regis.~ered in the state of New Mexico. 
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I. CLOSURE PLAN, POST-CLOSURE PLAN, AND 
FINANCIAL REQUIREMENTS 

This section is submitted in accordance with the requirements of 40 CFR 264.110 through 

264.115, 270.14(b)(13), and 270.14(b)(15) through (18). Cannon AFB will also remain in 

compliance with all clo'Sure conditions as stated in the NMHWMR-7, Parts V and IX, regulations. 
Where federal and state requirements differ, the more stringent requirement will be met. 

1-1 CLOSURE PLAN [NMIIwMR-7, Part V and Part IX; 40 CFR 264.112 and 
270.14(b)(13)] 

This plan identifies the closure'process to be employed at the Melrose AFR OD area at any 
point during the intended operating life or for closure at the end of the operating life for the OD 

treatment unit. The closure plan record copy .will be maintained by the Environmental Management 
Flight at Cannon AFB, New Mexico, until closure is completed and certified by the permittee and 

signed by a professional engineer licensed to pract~ce in New Mexico. This plan will be updated as 
necessary by issuing either page changes or new copies, as appropriate, to all plan addressees. 

1-la Closure Performance Standard (40 CFR 264.111) 

This closure plan is designed to ensure that the munitions OD facility will not require further 

maintenance and controls, will minimize and eliminate threats to human health and the environment, 
and will prevent the escape of hazardous wastes, hazardous waste constituents, or waste 

decomposition products to soils, surface waters, groundwater, or the atmosphere. If there is evidence 

of any releases or leaks, samples will be taken and analyzed, drwnmed, and disposed of through 

DRMO or an approved Treatment, Storage, or Disposal (TSD) facility. Representative soil tests will 

also be conducted to determine concentrations of toxic metals and explosive compounds. The 

ultimate disposal of drummed material will depend on the results of the soil tests. 

Because the OD operations will take place in a grade-level, earthen bermed unit, the unit will 

be adequately sampled, dismantled, and regraded. If the unit used is upgraded with concrete berms, 

then adequate decontamination of the structure will be conducted. If Cannon requests a permit 

modification that allows OB as a treatment process at a later date, the OB unit and all equipment used 

to perform the closure and that contact potentially contaminated soils will be decontaminated as 

detailed in Sect. l-1e. 
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1-lb Partial and Final Closure Activities [40 CFR 264.112(a)(l) and (b)(4)] 

Partial closure of the Melrose APR OD unit is not planned. In the event that future 

circumstances or designs force Cannon AFB to discontinue operations, the procedures for final 

closure will be followed. These procedures are discussed in Sect. I-1e. 

1-lb(l) Maximum Extent of Unclosed Portions [40 CFR 264.112(b)(2)] 

During operations, the maximum extent of the unclosed portions will be the OD unit. 

1-lc Maximum Waste Inventory [40 CFR 264.112(b)(3)] 

Current operating practice precludes the storage of hazardous wastes at the Melrose APR OD 

area or anywhere on the range. For reasons of safety, waste munitions are treated as received or as 

generated. The quantity of waste munitions to be treated during the life of the facility depends on 

national defense policy as implemented by training requirements. The max~,~ount of \aste 

treated during a single OD event at any time during the life of the facility i!".SOO'lb NEW., . · 
\ . ., .. / '. 

1-ld Schedule for Closure [40 CFR 264.112(b)(6)] \ 

The OD area is necessary to maintain the mission of Cannon AFB. Due to this, closure of 

the OD area is not anticipated unless closure of Cannon AFB occurs. 

1-ld(l) Time Allowed for Closure (40 CFR 264.113(a) and (b)) 

Table 1-1 presents an estimated closure schedule that includes the time required for individual 

closure requirements and the total time to close the facility. Within 90 days after receipt of the final 

volume of hazardous waste, final closure activities will be initiated. Notification of intent to close 

will be submitted to the NMED RCRA Program Manager and the U.S. Environmental Protection 

Agency (EPA) Regional Administrator 180 days prior to beginning closure activities. Final closure 

will be supervised and certified by an independent professional engineer who is registered in the state 

of New Mexico. 
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1-lb Partial and Final Closure Activities [40 CFR 264.112(a)(l) and (b)(4)] 

Partial closure of the Melrose AFR OD unit is not planned. In the event that future 

circumstances or designs force Cannon AFB to discontinue operations, the procedures for final 
closure will be followed. These procedures are discussed in Sect. 1-le. 

1-lb(l) Maximwn Extent of Unclosed Portions [40 CFR 264.112(b)(2)] 

During operations, the maximum extent of the unclosed portions will be the OD unit. 

1-lc Maximwn Waste Inventory [40 CFR 264.112(b)(3)] 

Current operating practice precludes the storage of hazardous wastes at the Melrose AFR OD 

area or anywhere on the range. For reasons of safety, waste munitions are treated as received or as 
generated. The quantity of waste munitions to be treated during the life of the facility depends on 

national defense policy as in}plemented by training requirements. The maxe1.· .. , amount of waste 
treated during a single OD event at any time during the life of the facility i · 1000' NEW. f, 

! 
'-..~_,-

1-ld Schedule for Closure [40 CFR 264.112(b)(6)] 

The OD area is necessary to maintain the mission of Cannon AFB. Due to this, closure of 
the OD area is not anticipated unless closure of Cannon AFB occurs. 

1-ld(l) Time Allowed for Closure (40 CFR 264.113(a) and (b)) 

Table 1-1 presents an estimated closure schedule that includes the time required for individual 

closure requirements and the total time to close the facility. Within 90 days after receipt of the final 

volume of hazardous waste, final closure activities will be initiated. Notification of intent to close 

will be submitted to the NMED RCRA Program Manager and the U.S. Environmental Protection 

Agency (EPA) Regional Administrator 180 days prior to beginning closure activities. Final closure 
will be supervised and certified by an independent professional engineer who is registered in the state 

of New Mexico. 
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Table 1-1. Estimated closure schedule 

Activity 

Receive and treat fmal volume of waste 

Submit schedule for closure 

Contract for sampling 

Soil sampling and analysis 

Contract for Feasibility Study and/or Risk Assessment 
to determine best alternative treatment (BAT) 

Review BAT with NMED (approval of closure plan) 

Contract for selected closure option 

Conduct closure activities including any additional 
sampling, soil removal, and soil stabilization 

Submit closure certification/post-closure documentation 

NMED issues closure certification (clean closure) or 
post-closure permit (non-clean closure) 

1-ld(l)(a) Extensions for Closure Time [40 CFR 264.113(a) and (b)] 

Days 

0 to 10 

10 to 20 

20 to 50 

50 to 80 

80 to 120 

120 to 150 

150 to 180 

180 to 210 

210 to 240 

240 to 270 

An extension for closure time is anticipated. If an extension is warranted, a petition for said 
extension will be submitted to the NMED RCRA Program Manager and/or the EPA Regional 
Administrator. This petition will identify the need for the extension, the status of the unit, and the 
actions to prevent threats to the environment or human health during the extension period. The 
written request must include a copy of the amended closure plan for review and approval by the 
NMED RCRA Program Manager and/or the EPA Regional Administrator. 

1-le Sampling Requirements [40 CFR 264.112(b)(4)] 

As part of closure activities, the background and initial concentrations of hazardous 
constituents in the OD area will be compared with the final concentrations to determine the amount 
of hazardous constituents that may have been added to the soil during the operating life of the unit. 
Based on the results of the analysis, NMED will determine whether additional testing is necessary 
to achieve clean closure. The parameters for analysis include toxic metals and explosive compounds. 

Appendix E presents sampling results of the background and baseline concentrations of 
hazardous constituents at the OD area. 
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1-le(l) Statistical Analysis Requirements (40 CFR 264 Appendix IV) 

To provide statistical comparisons for evaluating analytical data, quantitative analysis will 

be performed using Cochran's Approximation to the Behrens-Fisher Student's t-Test. For any set 

of data (X1, X2, ••• , XJ, the mean is calculated by: 

X= Xl+X2t .•• +Xn 

n 

and the variance is calculated by: 

n-1 

where "n" denotes the number of observations in the set of data. 

The t-test uses these data summary measures to calculate at-statistic (t") and a comparison 

to calculate a t-statistic (tc). The t" value is compared to the tc value, and a conclusion is reached 

about whether there has been a statistically significant change in any indicator parameter. The t

statistic for all parameters except pH and similar monitoring parameters is: 

t* = 
r-r M B 

If the value of this t-statistic is negative, then there is no significant difference between the 

monitoring data and the background data. However, significantly small negative values may be 

indicative that the assumption made for the test validity failed, or that errors were made in collecting 

the background data. 

The t-statistic (tc) against which t" will be compared necessitates finding tb and tm from 

standard (one-tailed) (see Table 1-2) where, 

tb = t-tables with (~-1) degrees of freedom at a 0.05 level of significance 

ln. = t-tables with (1\n-1) degrees of freedom at a 0.05 level of significance 

Finally, the special weightings Wb and Wm are defined as: 
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sb 

W:=
b n 

b 

and so the comparison t-statistic is: 

1-5 

2 
sm 

W=
m n 

• 

The t-statistic (t*) is now compared with the comparison t-statistic (tc) using the following 
decision rule: 

1. If t* is equal to or larger than tc (t* ~ tc), then conclude that there most likely has been 
a significant increase in this specific parameter. 

2. If t* is less than tc (t* < tJ, then conclude that most likely there has not been a change 
in this specific parameter. 

The t-statistic for testing pH and similar monitoring parameters is constructed in the same 
manner as previously described except that the negative sign (if any) is discarded and the caveat 
concerning small negative values is ignored. The standard (two-tailed) tables are used in the 
construction tc for pH and similar monitoring parameters. Comparison oft* and tc follow the same 

decision rules listed above. 

A further discussion of the test method may be found in Statistical Methods (6th Edition, 
Sect. 4.14) by G.W. Snedecor and W.G. Cochran. 

1-lf Inventory Disposal, Removal, or Decontamination of Equipment [40 CFR 264.112(b)(4), 
264.112(e), and 264.114] 

There will be no inventory because waste is not stored on-site. However, a final detonation 
will be scheduled for munition items from Cannon AFB to allow time to fmd an alternative location 

or method of disposal once closure begins. 
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Table 1-2. Standard T-Tables 0.05 level of significance 

t-values 
Degrees of.Freedom (2-taU) 

1 6.3141 2.706 

2 2.920 4.303 

3 2.353 3.182 

4 2.132 2.776 

5 2.015 2.571 

6 1.943 2.447 

7 1.895 2.365 

8 1.860 2.036 

9 1.833 2.262 

10 1.812 2.228 

11 1.796 2.201 

12 1.782 2.179 

13 1.771 2.160 

14 1.761 2.145 

15 1.753 2.131 

16 1.746 2.121 

17 1.740 2.110 

18 1.734 2.101 

19 1.729 2.093 

20 1.725 2.086 

21 1.721 2.080 

22 1.727 2.074 

23 1.714 2.069 

24 1.711 2.064 

25 1.708 2.060 

30 1.697 2.042 

40 1.684 2.021 
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The objective of closure of the facility will be for clean closure where there will be no 

further need for maintenance and/or monitoring of the facility. This objective will be demonstrated 

through closure sampling and analysis. A sufficient number of samples will be collected and analyzed 

to adequately demonstrate the presence of any waste constituents resulting from OD operations. To 

ensure that the entire area potentially affected by treatment residues and waste debris is properly 

characterized, a minimum of three discrete (grab) samples will be collected. Sampling locations will 

be chosen as specified in the Sampling and Analysis Plan in Appendix C. The samples will be 

analyzed for explosive compounds and toxic metals listed in Table C-4. The results will be compared 

to the results of the background and baseline investigations conducted for the unit. Soil with 

contamination higher than the background concentrations found in the initial investigation will be 

removed and disposed of at a permitted hazardous waste disposal facility. Soil will be excavated until 

sampling shows that the contaminated soil has been removed; the area will then be backfilled with 

clean soil and regraded. An alternative to this would be the placement of a permanent cap over the 

site. The final decision will be made after post-sampling has been completed. 

All decontamination and removal equipment will be washed with detergent and triple rinsed 

with water or shipped off-site to a permitted hazardous waste disposal facility. The final rinse water 

will be collected, and if it meets the decontamination criteria listed above, the equipment will be 

considered clean. 

All hazardous liquids and solids generated as a result of closure activities will be stored the 

Cannon DRMO prior to shipment to an authorized disposal facility using an authorized hazardous 

transporter. 

A field notebook will be maintained to record all sampling activities. The data and the time 

sampling is conducted will be recorded, as well as the sample identification number, the analysis 

requirements, and the laboratory conducting the analyses. 

Appropriate safety precautions will be taken while sampling. Personnel will use PPE as 

deemed necessary. Additional equipment to be used in sampling operations include a small auger for 

excavation, 1-qt glass containers, 40-mL glass vials, teflon-sealed plastic lids, a small trowel, and 

gummed labels for sample identification. The sample vials will be cleaned by washing them in 

detergent and rinsing with organic-free water. The auger will be cleaned after taking each sample. 

Collected samples will be placed in vials and sealed. Each sample will be labeled with a site

identification number, a sample number, and the date collected. Samples will be delivered to an 

approved testing facility within 72 hours of collection. 
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Custody of the samples obtained at the Melrose APR OD area will be recorded on a chain
of-custody form. Similar forms will be used at the laboratory facility. A form listing the number 
of samples, the type of sample and location, and the sample identification numbers will be prepared. 
The analytical laboratory will confirm receipt of the samples by matching the shipment with the list 
on the form. 

I-1g Financial Requirements for Closure (40 CFR 264.142 and 264.143) 

Cannon AFB and Melrose APR are facilities that are owned and operated by the federal 
government and, as such, are exempt from the financial requirements for hazardous waste facilities 
specified under 40 CPR Subpart H. This exemption includes 264.142, "Cost Estimate for Closure," 
and 264.143, "Financial Assurance for Closure." 

1-2 POST -CLOSURE PLAN (NMHWMR-7, Parts V and IX; 40 CFR 264.603, 264.118, and 
264.310) 

This section is provided in the event that contaminated soils or groundwater cannot be 
completely removed or decontaminated (i.e., clean closure cannot be achieved) during closure 
activities, as specified under 40 CPR 264.603, and will remain at the site after closure. The post
closure plan is based on the general requirements of 40 CPR 264.118 and the performance standards 
for landfills specified under 40 CPR 264.310. 

I-2a Post-Closure Care and Use of Property 

I-2a(1) Post-Closure Care Period [40 CFR 264.117(a)(1)] 

The post-closure care period for the OD unit will begin after the completion of closure of 
the OD unit and will continue for 30 years after that date. If it is necessary to either shorten or 
lengthen the post-closure care period, steps will be taken to implement the proper procedures for 
permit modification in accordance with 40 CPR Parts 124 and 270. 

I-2a(2) Post-Closure Security [40 CFR 264.14(b)] 

If hazardous wastes remain exposed after completion of partial or final closure, security that 
was used for the management of hazardous wastes will be provided during the post-closure period 
for the OD area. Security for the facility will consist of the following: 

• A 24-hour surveillance system that provides continuous monitoring of the closed 
portion of the facility, 

F930618.1JYSI 09/10/93 



1-9 

• A natural barrier such as a chain link or barbed wire fence that completely 
surrounds the closed portion of the facility and prevents the unauthorized entry 
of persons or livestock, and 

• Entry to the closed portion of the facility will be maintained with the use of a 
gate or other entrance controls. 

The facility will be clearly posted with signs that state, "DANGER-UNAUTHORIZED 

PERSONNEL KEEP OUT." These signs will be posted at all entrances to the closed portion of the 

facility and at other locations so as to be seen from any approach to the closed area. The legend 

must be written in both English and Spanish and must be legible from a distance of at least 25ft. 

I-2a(3) Post-Closure Use of Property 

The post-closure use of property following partial or final closure of the facility will not be 

allowed if such use results in the disturbance of the integrity of the final cover, liner(s), or any other 

components of the containment system or the function of the facility's monitoring system that may 

have been installed. Post-closure use resulting in such disturbance will be allowed only in accordance 

with the provisions of 40 CFR 264.117(c)(l) or (2). 

I-2b Post-Closure Contact 

The name, address, and phone number of the person or office to contact for the BOD 

hazardous waste site during the post-closure period is listed below. An updated post-closure plan will 

be maintained with the contact during the post-closure period. 

Installation Commander 
27 FW CC 
Cannon AFB, NM 88103-5000 
(505) 784-2727 

I-2c Post-Closure Care Monitoring (40 CFR 264.602) 

Monitoring during the post-closure care period will consist of groundwater monitoring. Post

closure care monitoring will be employed to determine whether there have been any releases of 

hazardous wastes or hazardous constituents from any contaminated soils that may remain in place 

following closure. Groundwater monitoring will use the existing monitoring well installed at the OD 

area. Monitoring reporting requirements that are applicable to the unit during its active life will be 

followed during the post-closure period. 
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I-2d Post-Closure Final Cover Requirements (40 CFR 264.310) 

If determined to be necessary at final closure of the OD facility, the closed portions of the 

area must be provided with a final cover that is designed and constructed to (1) provide long-term 

minimization of liquid migration through the closed unit, (2) function with minimal maintenance, (3) 

promote drainage and minimize erosion or abrasion of the cover, (4) accommodate settling and 

subsidence to maintain the cover's integrity, and (5) have a permeability less than or equal to the 

permeability of any bottom liner system or natural subsoils present. 

The final cover will be maintained to ensure its integrity and effectiveness. Any necessary 

repairs will be performed on the cap to correct the effects of settling, subsidence, erosion, or other 

detrimental events. Additionally, the final cover will be protected from erosion or other damaging 

effects caused by runon and runoff. Any surveyed benchmarks will also be protected and maintained. 

I-2e Maintenance and Inspection Requirements [40 CFR 264.118(b)] 

The OD facility will be inspected on a routine basis to determine any malfunctions and 

deteriorations, operator errors, and/or discharges that may cause or result in the release of hazardous 

waste or hazardous constituents to the environment or are otherwise a threat to human health. 

Specific items inspected during the post-closure care period are outlined in Table 1-3. The inspections 

will be conducted on a schedule specified in Table 1-3, and response will be implemented for 

problems that might occur. Since erosion damage can be significant, the final cover, if emplaced, 

will be inspected following any rainfall event equivalent to a 10-year, 24-hour intensity. 

A written schedule will be used for inspecting monitoring equipment, safety and emergency 

equipment, security devices, and operating and structural equipment used to prevent, detect, or 

respond to hazards that may threaten human health and the environment. The schedule includes the 

types of problems that are most likely to be associated with the care and maintenance of the closed 

OD facility, such as a broken monitoring well or subsidence or erosion of the final cover. The 

schedule will be kept at the range operations control center at all times. 

All inspections that are conducted will be recorded in an inspection log that is kept at the 

range control center. The inspection log will include the date and time of the inspection, the name 

of the inspector, a notation of observations made, and the date and nature of any repairs or remedial 

measures taken to correct the problem. An example of the post-closure inspection log is presented 

in Fig. 1-1. 
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Table 1-3. Inspection and maintenance plan for Melrose AFR OB/OD area 

.. 

· spedik nems .. ·· .. · · ·• · Types of Problems Frequenq of 
Inspection 

Security devices Facility fence Broken Repair immediately if Quanerly 
damaged 

Access gate Locking mechanism jammed Repair/replace Quanerly 

Signs illegible Replace Quarterly 

Final cover Natural cover Dead spots, weed growth Remove any Quarterly 
(may include competitive species 
vegetation) 

Cover Integrity Cover subsistence; rills, areas Restore site to grade; Quanerly 
of bare soil; rodent burrows reseed (immediately 

following any 10 year, 
24-hour intensity 
rainfall event) 

Runon and runoff Drainage Settlement, ponded water, Repair settlement and Quanerly 
drainage control system channels/pipes blockage, erosion erosion, remove 

blockages 

Detection/monitoring Monitoring wells Unlocked well caps, damaged Secure well caps; if Quanerly 
equipment casings, protective posts or damage precludes the 

well pads use of the well, seal 
damaged well and 
install a replacement 
well 

Benchmarks N/A Damage Replace if damaged Quanerly 

If an inspection reveals deterioration or malfunction of equipment and/or structures, 

remediation of the problem will be implemented to prevent or mitigate any harm to human health and 

the environment. When such a hazard is recognized as being an imminent threat, remedial action will 

be taken immediately. 

I-2f Amendment of Post-Closure Plan [40 CFR 264.118(d)] 

An amended post-closure plan will be submitted for review and approval if: (1) changes in 

the operating plans or facility design affect the approved post-closure plan or (2) events occur during 

the active life of the facility, including partial and final closure, that affect the approved post-closure 

plan. 

The post-closure plan will be amended at least 60 days prior to a proposed change in facility 

design or operation or no later than 60 days after an unexpected event has occurred that affects the 

post-closure plan. 
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Date: 

Time of Inspection: 

Inspector: 

OBSERVATION OF AREA/EQUIPMENT 

Security Devices 

1. General condition of facility fence and gate, locks, legibility of signs 
2. Identify existing problems requiring repair or replacement, if any 

Final Cover 

1. Description of cover conditions/appearance 
2. Identify areas > 25 ft2 requiring revegetation, resurfacing, and grading, if any 

Drainage Control 

1. Identify areas containing significant volumes of ponded water (i.e., > 25 ft2
); 

identify areas of > 25 ft2 of eroded cover 
2. Identify other areas indicative of degradation, blockage, settlement, etc. 

Detection/Monitoring Equipment 

1. Notation of any monitoring wells that are not locked 
2. Notation of damaged casings, protective posts, eroded well pads 

Benchmarks 

1. Description of any damage to benchmarks 

REPAIRS OR REMEDIAL MEASURES 

F930618.1JYSI 

A narrative of the date and nature of repairs or remedial actions taken since the 
previous inspection. Documentation may include photographs and/or sketches of the 
deteriorated conditions prior to corrective action. 

Fig. 1-1. Melrose AFR OD area post-closure inspection log. 
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I-2g Post-Closure Notices (40 CFR 264.116 and 264.119) 

A record of the type, location, and quantity of hazardous wastes disposed of within the OD 

unit will be submitted to the local zoning authority or the authority with jurisdiction over local land 

use and to the NMED RCRA Program Manager and/or the EPA Regional Administrator no later than 

60 days following closure of the OD unit. 

Additionally, a notation on the deed to the facility property will be recorded within 60 days 

of final certification of closure of the first hazardous waste disposal unit and within 60 days of the 

last hazardous waste disposal unit. This information will include whether(!) the land has been used 

to manage hazardous wastes and (2) its use is restricted under 40 CFR Subpart G regulations. 

A survey plat and record of the type, location, and quantity of hazardous wastes disposed 

of within each disposal unit at the EOD facility will be filed with the local zoning authority or the 

authority with jurisdiction over local land use and with the NMED RCRA Program Manager and/or 

the EPA Regional Administrator. The plot will state Cannon AFB's obligation to restrict disturbance 

of the hazardous waste disposal unit area in accordance with applicable Subpart G regulations. 

A certification that has been signed by an authorized official of Cannon AFB and that 

signifies that the deed notation has been recorded, including a copy of the document in which the 

notation has been placed, will be submitted to the NMED RCRA Program Manager and/or the EPA 

Regional Administrator. 

I-2h Certification of Completion of Post-Closure Care (40 CFR 264.120) 

A certification that the post-closure care period for the EOD hazardous waste disposal unit 

was performed in accordance with the specifications in the approved post-closure plan will be 

submitted by registered mail to the NMED RCRA Program Manager and/or the EPA Regional 

Administrator no later than 60 days following completion of the established post-closure care period. 

The certification will be signed by an authorized official of Cannon AFB and an independent 

registered professional engineer. Documentation supporting the independent registered professional 

engineer's certification will be furnished to the NMED RCRA Program Manager and/or the EPA 

Regional Administrator upon request. 

I-2i Financial Requirements for Post-Closure (40 CFR 264.144 and 264.145) 

Cannon AFB and Melrose AFR facilities are owned and operated by the federal government 

and, as such, are exempt from the financial requirements for post-closure care. These include 40 

CFR 264.144, "Cost Estimate for Post-Closure Care," and 264.145, "Financial Assurance for Post

Closure Care." 
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J. OTHER FEDERAL LAWS 

It is believed that the Melrose AFR OD area is in compliance with the following federal laws: 

• Wild and Scenic Rivers Act, 16, United States Code (USC) 1273 et seq., 

• Endangered Species Act, 16 USC 1531 et seq., and 

• Fish and Wildlife Coordination Act, 16, USC 661 et seq. 
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K. CERTIFICATION 

I certify under penalty of law that this document and all attachments were prepared under my 

direction or supervision in accordance with a system designed to ensure that qualified personnel 

properly gather and evaluate the information submitted. Based on my inquiry of the person or 

persons who manage the system, or those persons directly responsible for gathering the information, 

the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. 

I am aware that there are significant penalties for submitting false information, including the 

possibility of fine and imprisonment for knowing violations. 

Signature: 

Date: 

F930618.1JYSI 

Lance L. Smith, Colonel, USAF 
Commanding 
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Please print or type with ELITE type (12 characters per inch) in the unshaded areas only 
Form Approved. OMB No. 2050-0034 Exp~res 12-31-91 

GSA No. 0246-EPA-OT 

, I certify under penalty of linv that this document and ai/attachments were prepared under my direction or 
'' supervision In accordance with a system designed to assure that qualified personnel properly gather and 
:: evaluate the Information submitted. Based on my Inquiry of the person or persons who manage the system, or 
· those persons directly responsible tor gathering the Information, the Information submitted Is, to be the best ot 
my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties tor 
~uJ~m,ltttnn false the of tine and tor violations. 

Commander, 27th Fighter Wing 

Commander, 27th Civil Engineer Squadron 

* Munitions items are handled in pounds Net Explosive Weight (NEW) 

Design Capacity: 8 ea 1000 lb (NEW) detonations in an 8 hour day 

8 X 1000 lb (NEW)/8 hr = 1000 lb/hr *This is a maximum design 
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•·· .•• ·WASTE /> 

MUNITION} 

.38 Cal. M41 
Special Ball 

.38 Cal. 
Wadcutter 

ARD446-
1/863-1 Impulse 
Cartridge 

Double-bas~d. flaJce 

-N in Nitrocellulose 
-Nitroglycerin 
-Ethyl centralite 
-Graphite 
-Nitrocellulose 

Double-bas~. flake 

-Nitroglycerin 
-Potassium sulfate 
-Ethyl centralite 
-Nitrocellulose 

Double-bas~. 
smokeless 

-Nitrocellulose 
-Nitroglycerin 
-Ethyl centralite 
-Barium nitrate 
-Potassium nitrate 
-Graphite 
-Ash 
-Water 

--- -- --· ---- ~-- -

............. 

· Waste Munitions 
Cartridge Components and Combustion Products 

PROPELLENt.· • PRIMER COMBUSTION COMBU~ONPRODU~ PRODUCTS 
(.U eartrid~} 

P~rcussion -Carbon monoxide 10.17 -Antimony sulfide 0.23 -Carbon dioxide 4.74 -Barium hydroxide 0.06 12.6% to 13.3% -Lead styphnate 38% -Hydrogen 2.07 -Barium peroxide 0.39 36% to 42% -Tetracene 2% -Nitrogen s.os -Carbon monoxide 2.44 l.S% -Barium nitrate 44% -Potassium 0.07 -Carbon dioxide S.11 0.1S% -Antimony sulfide 12% hydroxide -Lead O.OS Remainder -Aluminum 4% -Water 16.03 -Lead monoxide 0.2S powder 
-Nitrogen 8.81 
-Sulfur dioxide 1.37 P~rcussion -Carbon monoxide 1.49 -Water 6.08 -Carbon dioxide 6.11 38% to 42% -Lead styphnate 38% -Hydrogen 3.91 1% -Tetracene 2% -Nitrogen S.71 1% -Barium Nitrate 44% -Potassium o.os S6% to 60% -Antimony sulfide 12% hydroxide 18.S3 -Aluminum powder 4% -Water 

P~rcussion Solid Products of Combustion: 

-Nitrocellulose S6% -Lead oxide 71.3% -Nitroglycerin 39.S% -Barium oxide 20% -Dinitrotoluene 0.3S% -Antimony oxide 6.S% -Graphite 1% -Aluminum oxide 1% -Diphenylamine 1% -Potassium oxide 0.7% -Sodium sulfate 0.1% -Sulfur oxide 0.1% -Dibutylphthalate 0.4% 
0.1% to 0.2% -Ash 0.2S-O.S% 0.2S% -Ammonium 0.3-0.4% 

carbonate 
-Residual solubles 0.3% 
-Water O.S% 

---~-----

-· -- - -- - - -- - -- - -
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40mm 
Cartridge 

-Nitrocellulose 
-Nitroglycerin 
-Nitroguanidine 
-Ethyl centralite 
-Potassium nitrate. 
-Potassium sulfate 
-Diphenylamine 
-Dinitrotoluene 
-Dibutylphthalate 
-Cryolite 

Composition · 

22% to 90% 
19% to 40% 
54.7% 
0.75% to 6% 
1.5% 
1% 
1% 
8% 
2% 
0.3% 

NA 

PROPELLENT 
COMBUSTION PRODUCfS 

NA 

PRIMER COMBUSTION 
PRODUCfS 

(all cartridges) 

.Mol/Kg 

NA 

0.3% to 3.2% 
0.15% to 0.4% ~ ,, I ~~:~h~t~latiles I I I I I 

NA - Information not available 

-._· ~ 



~ 

i 
;;;; 

~ 

~ 
~ 

First Fire 
Composition 

-Potassium nitrate, 
49% 

-Antimony sulfide, 
20% 

-Sulfur, 12% 
-Black powder, 16% 
-Dextrin, 3% 

-Carbon monoxide 
-Carbon dioxide 
-Carbonyl sulfide 
-Hydrogen 
-Water 
-Hydrogen sulfide 
-Potassium sulfide 
-Potlssium sulfate 
-Potassium hydroxide 
-Nitrogen 
-Nitric oxide 
-Sulfur dimer 
-Disulfur monoxide 
-Antimony trioxide 
-Antimony pentoxide 
-Sulfur monohydride 
-Sulfur monoxide 
-Sulfur dioxide 
-Sulfur trioxide 

Scratch Mixture 

-Red phosphorus, 54% 
-Varnish, 38% 
-Petroleum Spirits, 8% 

-Carbon 
-Carbon dioxide 
-Carbon monoxide 
-Methane 
-Hydrogen 
-Phosphorus Nitride 
-Phosphorus 
trioxide 

~ ~ 

Chemical components and combustion products of smoke and illumination signals 

Prime Mixture 

-Black powder, 98 . .5% 
-Binder, cellulose nitrate-
camphor, 0.06% 

-Amyl acetlte, 1.44% 

-Carbon 
-Carbon dioxide 
-Carbon monoxide 
-Carbon disulfide 
-Water 
-Hydrogen sulfide 
-Potassium carbonate 
-Potlssium sulfate 
-Nitrogen 
-Sulfur 

.·COMPONENTS 

Smoke Igniter 

-Cupric oxide, 20.8% 
-Silicon, 20.8% 
-Lead dioxide, 20.9% 
-Binder, cellulose 
nitrate-camphor, 1.5% 
-Amyl acetlte, 36% 

-Copper 
-Hydrogen 
-Lead 
-Silicon 
-Silicon nitride 
-Silicon carbide 
-Silicon dioxide 

Flare Composition 

-Potassium perchlorate, 15% 
-Strontium nitrate, 45% 
-Magnesium, 20.4% 
~Hexachlorobenzene, 12% 
-Asphaltum, 7% 
-Castor oil, 0.3% 
-Linseed oil, 0.3% 

-Carbon 
-Methane 
-Carbon monoxide 
-Carbon dioxide 
-Hydrogen 
-Water 
-Hydrogen chloride 
-Hydrogen cyanide 
-Potlssium 
-Potassium chloride 
-Magnesium oxide 
-Nitrogen 
-Ammonia 
-Nitric oxide 
-Strontium chloride 
-Strontium oxide 

Smoke Composition 

-Dye mixture (solvent orange, disperse 
red), 60.19% 

-Sugar, 14.56% 
-Potlssium chlorate, 18.93% 
-Graphite, 1,46% 
-Diatomateous Earth, 4.86% 

-1,1-Biphenyl 
-1,2-Propadienylbenzene 
-1,3-Dimethylbenzene 
-1-{1,1-Dimethylethyl)- naphthalene 
-1-Aminoanthraquinone 
-1-Aminonaphthalene 
-1-Cyanonaphthalene 
-1-Hexynylbenzene 
-1-lsocyanonaphthalene 
-1-Methylaminoanthraquinone 
-1-Methylaminobiphenylene 
-1-Methylnapbthalene 
-1-phenyl-1-butyne 
-1-Phenylnapbthalene 
-lH -inderie 
-lH-indene, 1-methylene 
-2-Amino-9H-fluorene 
-2-Aminoanthraquinone 
-2-Methylisocyanobenzene 
-2-Methylnapbthalene 
-2-Phenyloxazole 
-3-Phenyl-2-propenal 
-4-Hydroxybenzonitrile 
-4-Methyl-1,1-biphenyl 

-_ 
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~ First Fin: Scratch Mixtun: Prime Mixtun: Smoke Igniter Flare Composition Smoke Composition 
Composition 

-9H-Fluorene 
-Acetophenone 
-Aipha-phenylaminobenzeneacctonitrile 
-Amino-1,1-biphenyls 
-Amino-beta-naphthol 
-Anisole 
-Anthracene 
-Anthraquinone 
-Benzaldehyde 
-Benzofuran 
-Benzonitrile, N-oxide 
-Biphenylene 
-CIO-alkene 
-CI3-alkanes 
-Carbon dioxide 
-Carbon monoxide 
-Cyanobenzene 
-Dibenzofuran 
-Diethylphthalate 
-Hydrogen chloride 
-Hydrogen cyanide 
-lsoquinone 
-Methylphenyldiazene-1-oxide 
-N ,N -iliethylbenzeneamine 
-Naphthol (2,1-b) furan 
-Nitrogen oxides 
-Phenol 
-Pbenylacetylene 
-Phenylhydrazine 
-Styn:ne 
-Toluene 
-Xylene-azo-beta-naphthol 

~ 

~ 
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100-Year Flood Plain Study 
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New Mexico 

February 1993 



Part 8 

UNNAMED ARROYO NEAR FLOYD, NM 

RIO GRANDE BASIN 

100-YEAR FLOOD PLAIN STUDY 

UNGAGED SITE 

TYPE OF MEASUREMENT. -Flood hydrograph and water surface profile determination for a ungaged 
site. The techniques for this flood plain analysis are accomplished using the SCS unit hydrograph 
approach in computer program package of HEC-1. Water surface profile computations are accomplished 
using computer program WSPRO. 

LOCATION. -Lat. 34 16 43, long. 103 47 23, in SE NW SW, sec. 27, T.1 N., R. 30 E., 14.5 miles southwest 
of Melrose and 13 miles west-northwest of Floyd, in Roosevelt county. Study reach starts about 300 feet 
above Open bum/Open Detonation unit situated on the Melrose Bombing Range and ends about 350 feet 
below the unit. Site altitude is 4,380 feet from topographic map. 

SURVEY OF SITE. -The drainage basin was determined for the unit location and a corresponding stream 
reach traversing the unit, for the 100 year flood boundary determination. The channel geometry was 
surveyed on January 25-2fi, 1993 by Ben Phillips and Scott Waltemeyer. Instrument W453551 was found 
correct by double rodding between two hubs and closed on the RP 1 at -0.05 ft closure. The instrument 
for the surveying is a Total Station and the radial traversing function is used for the cross-section 
stationing. 

DRAINAGE AREA. -7.3 square mi1es. U.S. Geological Survey 7.5 minute quadrangle maps: Tolttr, SE 
and Garnmil Well, NE was used for the drainage basin delineation. The basin was divided into a 
overland flow subbasin on top of the mesa and guJJied subbasin below the escarpment. The following 
basin measurements are: 

Drainage area 
Subbasin (square miles) 
Overland 3.71 
Gullied 3.57 

Flow length Altitude-high 
(feet) (feet) (feet) 

7,550 4,690 
19,960 4,600 

Altitude-low 
(feet) 

4,640 
4,400 

H 

50 
200 

FIELD CONDmONS. -A reach was surveyed for 5,430 ft. The reach is straight with some contraction 
on the most downstream section. The channel is defined in the vicinity of the OB/OD unit, but the 
topography is disturbed below. Roads and a motor pool parking area exist below. Cross sections 5, 6, 
7, and 8 are not used for the analysis because a flow channel is not defined. Channel material consists 
of grass, firm earth and some sand in the channel bottom. Roughness coefficients using Mannings n 
values: 

Section 
1 
2 
3 
4 
5 
6 
7 
8 

n value Sub area 1 and 2 
0.022 0.024 
0.022 0.024 
0.022 0.024 
0.022 0.024 

propagated from section 4 
" .. 
.. 

1 



Two photographs were made from 35mm color slides. 

HYDROLOGY. -The 100 year peak discharge is determined from unit hydrograph method of the U.S. 
Soil Conservation Service, known as SCS TR-20 computer program. The U.S. Army Corps of Engineers 
computer package known as Hydrologic Engineering Center HEC-1 also includes the SCS TR-20 method. 
The HEC-1 Flood Hydrograph Package is used for this analysis beginning on page 4. 

Precipitation Component: A synthetic storm from depth-duration data is used for the hypothetical 100 year 
24 hour storm. NOAA precipitation station CN 1838 Oovis-North. The 24 hour precipitation for the 
basin is 5.40 inches and a NOAA Atlas II rainfaJJ distribution is used for the analysis. The NOAA Atlas 
II for New Mexico was used for the 5-minute, 15-minute, 60-minute, 2-hour, 3-hour, 6-hour, 12-hour, and 
24-hour rainfall distribution. The precipitation depth values are listed on the HEC-1 computer input and 
output. The foJlowing model parameters determined are as foJlows: 

scs Subbasin Impervious 
lag slope v area 

Subbasin hours hours ~rcent ~ CN ~rcent 
Overland 1.57 2.62 0.7 0.8 74 10.4 
Gullied 0.90 1.50 1.0 74 4.5 

The overland flow Tc is computed with the following equation: 

Tc = L/3600 • V 

where L is flow length in feet; 
V is velocity in feet per second, from figure 2.3 of SCS chapter 2 manual for New Mexico. The 

overland flow hydrograph is shown on page 11. 

SCS lag = Tc • 0.6 

The gullied flow Tc is computed from figure 2.2 using Kirpicks relation with flow length and altitude faJl. 
SCS lag a<: above. A hydrograph of the guJiied or channel flow is shown on page 16. A 100-year peak 
discharge of 5,550 cubic feet per second is determined for this site from the above method. A hydrograph 
of the combined overland and guJiied flow is shown on page 17. 

HYDRAULICS. -Water surface profiles are obtained by computer program WSPRO develoJX>d by the 
Federal Highway Administration/ U.S. Geological Survey beginning on page 19. The method referred 
to as the standard step method for balancing the Energy Equation also known as step-backwater analysis 
is common to this computer package and the Hydrologic Engineering Center HEC-2 Water Surface Profiles 
package. Both computer packages produce the same calculations for open channel flow. The WSPRO 
package provides for improved hydraulic equations for flow through contractions or bridges, which does 
not apply to this study. The discharge of 5,550 cubic feet second is used for these water surface profile 
calculations. The flow regime was super critical and very uniform with a slight expansion indicated by 
the conveyance and Froude numbers. Cross sections 1, 2, 3, and 4 and propagated sections 5, 6, 7, and 
8 are used for the water surface profile determinations. The propagated sections are based on section 4 
and the vaJley slope between section 3 and 4. The propagated sections are used to obtain convergence 
of the computed profiles. 

EVALUATION OF RESULTS.-Theoretical step-backwater analysis is rated good based upon comparison 
with the two slope areas. Fall, reach length, fall versus ve1ocity head and conveyance ratios all are within 
acceptable limits. A U.S. Geological Survey streamflow gaging station (crest-stage gage) is about 3 miles 
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east of this Unnamed Arroyo. The station number is 08079300 Blackwater Draw near Floyd, NM. The 
predicted 100 year peak discharge for this basin is 8,710 cubic feet per second and has a drainage area of 
about 10 square miles. The maximum discharge for the period of record which began in 1963 is 3,400 
cubic feet per second occurring September 1,1969. Regional regression techniques are also applied to this 
site as presented by Waltemeyer, 1986. A 100-year peak discharge is determined at 3,280 cubic feet per 
second. Based upon the nearby gaging station record and the regional regression approach, the 100-year 
peak discharge of 5,550 cubic feet per second from the SCS method is very reasonable. 

The plan view (page 45) shows the encroachment of the flood boundary on the open bum and open 
detonation pit. The northwest ground elevation from this survey showed a assumed elevation of 103.8 
feet and the flood elevation is 102.98 feet. The south west comer ground elevation is 104.9 feet and the 
flood elevation is 105.25 feet at the right edge of water of section 1. Section 1 is located about mid 
distance between the north west and south west comer of the fence. The existing berm would need to 
be raised about 1 foot to contain this design 100 year flood discharge. 

REFERENCES. -Miller, J.R., Frederick, R.H., and Tracy, R.J., 1973, Precipitation-frequency atlas of the 
western United States, volume lv-New Mexico: National Oceanic and Atmospheric Administration NOAA 
Atlas 2, 43 p. 

U.S. Arrny Corps of Engineers, 1990, HEC-1 Flood hydrograph package user's manual: Hydrologic 
Engineering Center, Davis, California, CPD-la, 283 p. 

U.S. Soil Conservation Service, 1985, Peak rates of discharge for sman watersheds: U.S. Department of 
Agriculture, Albuquerque, New Mexico, Engineering Field manual for Conservation Practices, 33p. 

Waltemeyer, S.D., 1986, Techniques for estimating flood-flow frequency for unregulated streams in New 
Mexico: U.S. Geological Survey Water-Resources Investigations 86-4104, 56 p. 

HYDROLOGIST. -Scott D. Waltemeyer composed this analysis. 1-30-1993. 
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ID MELROSE SUBBASIN:OVERLAND AND GULLIED 
ID CN 1838 NM209, CLOVIS-NORTH 
ID 100 YEAR - 24 HOUR, RAINFALL EVENT 
ID 
I RAINFALL DISTRIBUTION: BALANCED STORM 
ID RAINFALL DATA: NOAA ATLAS NO. 2, VOLUME IV-NEW MEXICO 
ID COMPUTATION INTERVAL: 5 MINUTE 
IT 5 0 0 288 
IO 0 2 0 
KK 01 OVERLAND BASIN 
KO 0 0 0 
BA 3.7 
KM 
PH 
KM 
LS 
UD 
KK 
BA 
KM 
PH 
LS 
UD 
KK 
KO 
KM 
}f"' 

100 YR. - 24 HR. 
0.91 

scs RUNOFF 
74 10.4 

1.57 
G1 GULLEY BASIN 

3.6 
100 YR. - 24 HR. 

0.91 
74 4.5 

0.90 
G2 BASIN OUTLET 

4 
COMBINE HYDROGRAPHS 

2 

-· 

EVENT 
1.79 3.15 

EVENT 
1.79 3.15 

OF SUBBAINS 

4 

3.68 4.07 4.70 

3.68 4.07 4.70 

5.40 6.10 

5.40 6.10 
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• • • • • FLOOD HTDIOGII,H ltiCliG! CH!C•tJ • • U.S. IRMT CDR'S OF ENGINEERS • • S!ltT!MIEI t990 • • HYDROLOGIC ENGINEERING CENTER • • VUSlON 4o0 • • 609 SECOIIC STREIT • • • • DAVIS• CILIFCRNJI 95616 • • RUN DJYI 01/Zt/1993 TIME 17r4Sr23 • • (916) 756•1104 • • • ••••••••••••••••••••••••••••••••••••••••• • • ••••••••••••••••••••••••••••••••••••••• 
• l uuux ..... • • X X X X .. 
X X X X X 
xuuu XXIX X xuu X 

• • X X X 
X X • X X X 

• • ....... uux ... 
THIS ,ROGIIN I!,LACES ALL ltRIVIOUS VERSIONS OF HIC•t lNOWN AS HEC1 (JAN 7]), HIC1GS• MEC1DI• AND MEC1lWo 

THE DEfiNITIOIIS OF VARIAILES •ITIM'• AND •RTIOR• HAVE CHANGED FRON THOSE USED WITN T~E 1973•STTLE INitUT STRUCTURE. 
THE OIFINITION OF •AMSKK• ON IM•CARO WAS CHANGED WITH REVISIONS DATED 21 SEit 11. THIS IS THE FORTRIN77 VERSION 
NEW O,TIONSr DAMIREAK OUTFLOW SUBMERGENCE • SINGLE EVENT DAMAGE CALCULATION, OSS:WRITE STAGE FREQUENCY, 
DSSIREID TIN! SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND ANitT INFILTRATION 
KINEMATIC WAVEr NEW fiNITE DIFFERENCE ALGORITHM 

HEC•1 INitUT 

LIN I to ••••••• 1 ••••••• z ••••••• 3 ••••••• 4, •••••• 5 ••••••••••••••• 7 ••••••• a ••••••• t •••••• 1o 

t ID MELROSE SUIIASIN:OVERLANO AND GULLIED 
z ID CN tUI NM209, CLOVIS•NORTH 
3 10 100 TEAR • 24 HOUR• RAINFALL EVENT 
4 10 
5 ID RAINFALL DISTRIIUTION: IILANCEO STORM 
6 ID RAINFALL DATI: NOtA ATLAS NO. z, VOLUME IV•NEW MEXICO 
1 IO COMitUTATION INTERVAL: 5 ~JNUTE • IT s 0 0 Z81 
9 10 0 2 0 

10 u 01 OYUUNO IASIN 
T1 lO 0 0 0 
12 II 3.7 
13 ltM tOO TRo • 24 HI. EVENT 
14 ltH 0.91 t.79 3.15 3.61 4.07 4.70 5.40 6.10 n ltN SCS RUNOff 
16 LS 74 10.4 
17 uo t .57 
11 u Gt GULLET USIN 
19 II 3 •• 
20 ltM 100 YR. • 24 HI. EVENT 
2t ltH o.9t 1. 79 1.15 3.61 4.07 4.70 5.40 6.10 
ll LS 74 4oS 
.n uo 0.90 
24 lit G2 BASIN OUTLET 
zs ItO 4 
26 "" COMBINE HTOROGIA,HS OF SUI~~INS 
27 HC: z 
21 u 
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9 10 

n 

OUTPUT CONTIOL 
I PINT 
I PLOT 
CISCIL 

HfDIIOGRAPH JIM! 
NHIN 

I DATI! 
I UN! 

NQ 
NO DUE 
NO TINE 
I tiNT 

UNNAMED ARROYO ON MELROSE AIR PORCE RINGE 
MELROSE SUIIASIN:OVERLINO AND GULLIED CN 1131 NM209, CLOVIS•NORTH 
100 YEAR • 24 HOUR, RAINfALL EVENT 

RAINfALL DISTRIBUTION: BALANCED STORM 
RAINfALL DATA: NOAA ATLAS NO. z, VOLUME IV•N!W NEXICO COMPUTATION INTERVAL: 5 MINUTE 

VARIABLES 
0 
z 

o. 
DATA 

' D 
0000 
Zll 

0 
ZJS!S ,, 

IIUNT CONTROL 
PLOT CONTROL 
HYOROGRAPH PLOT SCALE 

MINUTES IN COMPUTATION INTERVAL 
STARTING DATE 
STARTING TillE 
NUIIIER Of HYOROGRIPH ORDINATES ENDING DUE 
ENDING TillE 
CENTURY NARK 

COMPUTATION INTERVAL 
tOUL TINE lASE 

.01 HOURS 
21.92 HOURS 

ENGLISH UNITS 
DRAINAGE IRU 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
PLOW 
STORIGI! VOLUIIE 
SURfiCI! UU 
T!NPI!UTURI! 

SQUIRE NILES 
INCHES 
PI!I!T 
CUBIC PEET PER SECOND 
ICRE•f!U 
ACRES 
DEGREES fAHRENHEIT 

r; -;-. 
• Peoe 2 
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- • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
..... 

-
\ 

-

,.. 

,... 

c 

~ 

"" 
... 

... 

.... 

.... 



,.-.._ -
-
.... tO U 

tt ItO 

tz lA 

14 '" 

.-

t6LS 

:-J t7 UD 

t; ;r 

• 

.............. 
• • • • 

Ot • 
• 

OWEIIUMO IUIM 

•••••••••••••• 
OUTPUT COMTIOL 

I,.MT 
IPLOT 
QSUL 

scs 

UUAILI!S 
0 
2 

o. 
too u. 

IUNOPP 

SUIIISIN RUNOPP DATA 

SUIIASI~ tHAIACTEIISTICS 

PRINT CONTaOL. 
PLOT CONTROL 
HYDROGUPH PLOT 
• 24 HRo IVENT 

SCALE 

TAREA ].70 SUIIASIN AREA 

PRECIPITATION DATA 

.. .. . 
5•MIN 

.9t 

HYDR0•35 
t5•M1N 

t.l9 

SCS LOSS UTI 
STRTL 

CRYNIR 
RTIMP 

...... 
60•MIN 

3.15 

.70 
74.00 
tiJ.40 

DEPTHS FOR O•PERCENT HYPOTHETICAL STORM 
••••••••••••••• TP•40 ••••••••••••••• 
2•HR ]•HR 6•HR 12•HR 24•HR 
]o61 4o07 4o70 5o40 6o10 

STORM AREA • 3.70 

INITIAL AISTRICTION 
CURVE NUMIIER 
PERCENT IMPERWIOUS ARIEl 

SCS DIMENSIONLESS UNITGRIPH 
flaG t.SO LAG 

••• 
U~IT HYOROGRIPH 

92 ENO•OP•PERIOO ORDINATES 

t '· 
41. 15. 1]]. 189. 254. 329. 

753. 855. 954. to23. tOI6. t123. tt50. 
t123. tOI6. tau. 999. 949. 198. us. 
561. 509. 465. 426. lllo 356. 325. 
ZJ4. 216. 197. 171. 163. 150. ua. 
97. 11. 81. 74. 67. 61. 57. 
40. 37. 33. 31. 21. 26. 24. 
17. 15. t4. 13. u. 11. 10. 

7. 7. '· 5. 5. 4. ]. 
1. o. 

,. .---. 
• P•ge 

..••..•••.. ,,., •........... 
2•DIY 4•DAY 7•DAY 10•01Y 

.oo .oo .oo .oo 

42.0. 520. 634. 
t156. 1156. 1150. 

769. 694. 6Z4. 
302. 279. ZS6. 
125. 116. 106. 

52. 47. 44. 
2Z. iO. u. 
10. 9. •• 3. 2. 2. 
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... HYDROGRAPH AT STATION 01 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 
DA MON HIMN ORO IUN LOSS EXCESS en"' o • DA MON HRMN ORO RAIN LOSS UCI!SS COMP Q 

• 
1 0000 1 .oo .oo .oo o. • 1 1200 145 .e9 .Z7 .61 251 • 
1 0005 2 .ou .oo .oo o. • 1 1205 146 .35 .09 .• 26 :SZ1. 
1 0010 J .oo .oo • oo o • • 1 1210 147 .H .05 • 16 405 • 
1 0015 4 • 01.1 .oo .oo o • • 1 1215 141 .14 .03 • 11 504 • 
1 0020 s .oo .oo .oo o. • 1 1220 149 .12 .03 .09 620. 
1 0025 6 .ou .• oo .oo o. • 1 1225 150 .10 .C2 .oa 754 • 

~- 1 DOlO 7 .oo .o~ .oo o. • 1 1230 151 .c. .c1 .05 905. 
1 0035 • .oo .oo .oo o. • 1 1235 152 .C5 .c1 • C4 1075 • 
1 0040 9 .oo .oo .oo 1· • 1 1240 153 .C5 .01 • C4 1261 • 
1 0045 10 .oo .• oo .oo 1. • 1 1245 154 .C4 .c1 • 03 1459 • 
1 0050 11 .o~ .oo .oo 1. • 1 1250 155 .04 .01 • c:s 1660 • 
1 0055 12 .oo .oo .oo 1. • 1 1255 156 .C4 .01 • C3 1150 • 
1 0100 13 .oo .oo .oo 2. • 1 1300 157 .C4 .01 oC3 2025. 
1 0105 ,. .01) .oo .oo 2. • 1 1305 151 .(4 .c1 • c:s 2175 • 
1 0110 15 .oo .oo .oo 2. • 1 1310 159 .o:s .c1 .c:s 2304. 
1 0115 16 .oo .oo .oo 3o • 1 1315 160 .C3 .Cl1 .C3 2404. 
1 0120 17 .oo .oo .oo 3. • 1 1320 161 .C3 • 01 .C3 2410 • 
1 0125 11 .oo .oo .oo 4. • 1 1325 162 .C3 .c1 • cz 2529 • 
1 0130 19 .oo .oo .oo 4. • 1 1330 163 .cz • oo .cz 2557 • .. 
1 0135 20 .oo .oo .oo 5. • 1 1335 14!4 .cz .oo .cz 2566. 
1 0140 21 .ou .oo .oo 5. • 1 1340 165 .C2 .oo • C2 2550 • 

~ 1 0145 22 .oo .oo .oo 6o • 1 1345 166 .cz .oo .02 2515. t:. 
1 0150 Zl .oo .oo .oo •• • 1 1350 167 .C2 .oo .02 24U • 
1 0155 24 .oo .oo .oo '· • 1 1355 161 .C2 .co • oz 2403 • 

(X) ..., 1 0200 Z5 .oo .oo .oo 7. • 1 1400 169 .C2 • oo .C2 2330 • ~ 

1 0205 26 .oo .Oil .oo •• • 1 1405 170 .C2 .co .c1 2245. 
1 0210 27 .ou .oo .oo •• • 1 1410 171 .C2 • oo .c1 2149 • 

~ 1 0215 Zl .oo .oo .oo •• • 1 1415 172 .cz .co • c1 2043 • 
1 0220 29 .oo .oo • oo 9 • • 1 1420 173 .02 .oo .01 1929. 
1 0225 30 .oo .oo • oo 9 • • 1 1425 174 .C2 .oo • c1 1116 • - 1 0230 31 .• au .oo .oo 9. • 1 1410 175 .02 .oo .c1 1701. -1 0235 32 .oo .oo .oo 11). • 1 1435 176 • C2 .co .c1 1609 • 
1 0240 J] .oo .oo .oo 10. • 1 1440 177 .c1 .oo .c1 1519. 

""" 1 0245 J4 .oo .oo .oo 10. • 1 1445 171 .c1 .oo • c1 1434 • 
1 0250 l5 .au .oo .oo 10. • 1 1450 179 .01 .oo .01 1355. 
1 0255 36 .oo .oo .oo 11. • 1 1455 110 .c1 .co .01 1212. - 1 0300 37 .oo .oo .oo 11. • 1 1500 111 .c1 .co • 01 1215 • 
1 0105 31 .oo .oo .oo 11. • 1 1505 1112 • c1 .oo .01 1154 • 
1 0310 ]9 .oo .oo .oo 11. • 1 1510 113 .01 .oo • c1 1096 • 

.... 1 0315 40 .oo .oo • oo 11 • • 1 1515 184 • c1 .oo .C1 1041 • 
1 0320 41 .oo .oo .oo 12. • 1 1520 185 .c1 .oo • 01 918 • 
1 0325 42 .01) .oo .oo 12. • 1 1525 186 .c1 .co • c1 939 • - 1 OllO 4l .ot .oo .oo 12. • 1 1530 187 .c1 .co • 01 192 • 
1 0335 44 .01 .oo .oo 12. • 1 1535 1111 .c1 .co • 01 1147 • 
1 0140 45 .01 .01) .oo 12. • 1 1540 1119 • c1 .oo .c 1 806 • - 1 0345 •• .01 .oo .oo 12. • 1 1545 190 • c1 .co .01 768 • 
1 0350 47 .01 .oo • oo 12 • * 1 1550 191 • c1 .co .c1 732 • 

_, 

,<' '-• 
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Da NOll HltiUI OltO Ulll LOSS EXCESS COIIP Q • DA liON HRIIN ORO ltUII LOSS ucus COIIP Q 

1 03, "41 .01 .oo .oo 13. • 1 1555 192 .c1 .co .c1 691. 
1 0400 49 .01 .oo .oo 13. • 1 1600 193 .c1 .oo .c1 667. 
1 0405 50 .01 .oo .oo 13. • 1 1605 194 .c1 .co .c1 631. 
1 0410 , .01 .oo .oo 13. • 1 1610 195 .c1 .oo .c1 610. 
1 U415 5Z .o1 .oo .oo H. • 1 1615 196 .c1 .oo .c1 514. 
1 0420 5l .01 .oo .oo u. • 1 16ZO 197 .c1 .oo .c1 560. 
1 0425 54 .01 .oo .oo i3o • 1 16Z5 191 .c1 .co .01 5H. 
1 0430 55 .o1 .oo .oo 14. • 1 1630 199 .t1 .oo .01 515. 
1 0435 56 • 01 .01 .oo 14 • • 1 1635 zoo .c1 .co .01 495. 
1 0440 57 • 01 .01 .oo u. • 1 1640 Z01 .c1 .oo .c1 477 • 
1 0445 5I .01 .01 .oo 14. • 1 1645 Z02 .c1 .oo .01 459. 
1 0450 59 .01 .01 .oo 14. • 1 1650 Z03 .t1 .oo .c1 443. 
1 04S5 60 .01 .01 .oo 14. • 1 1655 Z04 .c1 .oo .c1 4Z7 • 
1 0500 61 .01 .01 • oo 14 • • 1 1700 205 .c1 .oo .01 413. 
1 05(15 62 .01· .01 .oo 14. • 1 1705 206 .01 .oo .01 399. 
1 0510 63 .01 .o1 .oo 15. • 1 1710 207 .c1 .oo .c1 316 • 
1 0515 64 .01 .01 .• oo 15. • 1 1715 201 .01 .oo .c1 374. 
1 0520 65 .01 .o1 .oo 15. • 1 1720 209 .t1 .oo .01 363. 
1 0525 66 .01 .01 .oo 15. • 1 1725 ~10 .c1 .oo .c1 l5Z • 
1 0530 67 .01 .01 • oo 15 • • 1 1730 211 .c1 .co .c1 542 • 
1 0535 61 .01 .01 .oo 15. • 1 1735 212 .c1 .co .01 HZ • 
1 0540 69 .01 .01 .oo 15. • 1 1740 213 .c1 .oo .c1 323 • 
1 0545 70 .01 .01 .oo 16. • 1 1745 214 .c1 .oo .c1 315. 
1 0550 71 .01 .01 .oo 16. • 1 1750 215 .c1 .oo .c1 307. 
1 0555 72 • 01 .01 .oo 16. • 1 1755 Z16 .c1 • oo .c1 299 • 
1 0600 73 .01 .01 .oo 16. • 1 1100 217 .c 1 • oo .c1 292 • 
1 0605 74 .ot .01 .oo 16. • 1 1805 211 .C1 .oo .01 215 • 
1 0610 75 .01 • o1 .oo 16. • 1 1110 219 .c1 • oo .c1 279 • 
1 0615 76 .01 .01 .oo 16. • 1 1115 zzo .c1 .oo .01 2n • ..... 
1 0620 77 • 01 .01 .oo 17 • • 1 11ZO 221 .c1 .co .01 267 • 

\0 1 0625 71 .01 .01 .oo 17. • 1 11Z5 222 .c1 .co .c1 262 • 
1 0630 79 .01 .01 .oo 17 0 • 1 1130 223 .t1 .oo .C1 256 • 
1 06]5 10 .01 .01 .oo 17. • 1 1135 224 .c1 .oo .01 251 • 
1 0640 11 .01 o01 .oo 17o • 1 1840 225 .c1 .co .c1 245 • 

... 1 0645 12 .01 .01 .oo 11. • 1 1145 226 .c1 .oo .c1 240 • 
1 0650 ll .01 .o1 • oo 11 • • 1 11150 2Z7 .c1 .co .c1 234 • 
1 0655 14 .01 .o1 .oo 11. • 1 11155 221 .c1 .co .01 229 • 

.... 1 0700 15 . o01 .o1 .oo 1lo • 1 1900 2Z9 .01 .co .oo 224 • 
1 0705 16 .01 .o1 .oo 19. • 1 1905 230 .c1 .co .cc 219 • 
1 0710 17 .01 .01 • oo 19 • • 1 1910 231 .c1 • oo .co 214 • 

.... 1 0715 II .01 .01 .oo 19. • 1 1915 232 .c1 .co .co 209 • 
1 0720 19 .01 .01 .oo zo. • 1 1920 233 .c1 .oo .co 204 • 
1 0725 90 .01 .o1 .oo 20. • 1 1925 234 .c1 .co .cc zoo. 

.... 1 0730 91 .01 .• 01 .oo zo. • 1 1930 235 .c1 .co .cc 195. 
1 0735 92 .01 .01 .oo 21. • 1 1935 236 .c1 .co .cc 191. 
1 0740 93 • 01 .01 .oo 21. • 1 1940 237 .c1 .co .cc 117 • 

._ 1 0745 94 .01 .01 .oo Z1o • 1 1945 231 .c1 .co .co 114. 
1 0750 95 .01 .01 .oo 22. • 1 1950 239 .c1 .c;o .oc 110. 
1 07S5 96 .ot • 01 • oo 22 • • 1 1955 240 .c1 .co .co 177 • 
1 01100 97 • 01 .01 .oo 22. • 1 2000 241 .ct .oo .oo 174 • 
1 01105 91 .01 .01 .oo 23o • 1 Z005 Z42 .c1 .co • cc 171 • 
1 01110 99 .01 .01 .oo 2lo • 1 Z010 24] .c1 .co .cc 161. 
1 0115 100 .01 .01 .oo 24. • 1 2015 244 .c1 .co .cc 166. 
1 OIZO 101 .01 • 01 .oo 24. • 1 2020 245 .01 .oo .co 163 • 

-
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* * * Pue 6 

oa 11011 HRIIN ORO RAIN LOSS EXCESS COIIP Q • Ol liON HRMN ORO Ulll LOSS EXCESS COIIP Q 1 0825 102 .01 • 01 .oo 14. • 1 2025 246 .c1 .co .cc 161. 1 ono 103 .01 • 01 .oo 2~. • 1 2030 247 .cc .co .cc 159 • 1 0135 104 .01 .01 .oo 25. • 1 2035 241 .co .co .oo 157 • 1 0140 105 .01 .01 • oo 25 • * 1 2040 249 .co .oo .co 1 ss. 1 0145 106 .01 .01 .oo 26. • 1 2045 250 .co .co .co 15l • 1 osso 107 .01 • 01 .oo 21>. • 1 2050 251 .cc; .co .co 151 • 1 01155 108 .01 • 01 .oo Uo • 1 2055 252 .co .oo .oo 149 • 1 0900 109 .01 .01 • oo 27 • * 1 2100 253 .cc .co .oc 147 • 1 0905 110 .01 • 01 .oo 21. • 1 2105 254 .cc; .oo .cc us • 1 0910 111 ·.01 • 01 .oo 211. * 1 2110 255 .co .co .cc 144 • 1 0915 1t2 .01 • 01 .oo za. • 1 2115 256 .co .co .co 142 • 1 0920 113 .02 .01 .oo 29. • 1 2120 257 .cc .oo .cc 141 • 1 0925 114 .02 • o1 .oo so. • 1 2125 251 .co .co .oo 139 • 1 0930 115 .02 • 01 .oo so. • 1 2130 259 .co .co • co 1311 • 1 09]5 116 .02 .01 .oo S1. • 1 2135 260 .co .oo .cc 116. 1 0940 117 .oz .01 .oo S2. * 1 2140 261 .cc; .oo .cc 135 • 1 0945 111 • 02 • 01 .oo 32 • • 1 2145 262 .oo .oo .oc 134 • 1 0950 119 .02 .01 • oo 3] • • 1 2150 263 .co .oo • co 112 • 1 0955 120 .02 .01 .oo S4. * 1 2155 264 .co .co .co 131 • 1 1000 121 • 02 • 02 .oo S6 • • 1 2200 265 .cc .co .cc 130 • 1 1005 tl2 .02 .02 • oo S7 • • 1 2Z05 266 .co .co .co 129 • 1 1010 123 • 02 .02 .oo 39 • • 1 2210 267 .cc .co .cc 127 • 1 1015 124 .02 .02 • oo 40 • * 1 2215 261 .oc .co .co 126. 1 1020 125 .02 .02 .01 42. • 1 2l20 269 .cc .oo .oc 125 • 1 1025 126 .02 .02 .01 45. * 1 2225 270 .oc .co • oo 124 • 1 11)30 127 .Ol .02 .01 47. * 1 2230 271 .co .co • oo 125 • 1 1035 128 oOl .02 • 01 50 • * 1 2235 272 .oo .co .oo 122. 1 1040 129 .Ol .02 .o1 53. • 1 2240 273 .cc .oo • cc 121 • ._I 1 tOU 130 .0] .02 .01 56. • 1 2245 274 .co .co .co 120 • 1 1050 131 .Ol .02 .01 60. • 1 2250 275 .co .oo .cc 119 • ...... 1 1055 132 .04 .Ol .ot 65. * 1 2255 276 .co .GO • oo 111 • 0 1 1100 133 .04 .02 .01 70. • 1 2300 277 .cc .co • oo 117 • ·-1 1105 134 .04 .Ol • 01 75 • • 1 2305 271 .oo .co .cc 116 • 1 1110 135 .04 .Ol .01 112. • 1 2]10 279 .cc .co .oo 115. _, 1 1115 136 .04 .03 • 02 119 • • 1 2315 280 .co .co .co 115 • 1 1120 137 .05 .os .02 96. • 1 2ll0 211 .cc .oo .oo 114. 1 1125 111 .0) .03 • 02 105 • • 1 2325 282 .cc .oo • cc 1n • 1 1130 1S9 .to .06 • 04 115 • * 1 2HO 2'113 .cc • oo .oc 112 • 1 1135 140 .11 .06 .os 127. • 1 23l5 2114 .cc .oo .co 111. 1 1140 141 .u .07 .06 141. • 1 2340 2115 .co .co .co 110. 1 1145 142 .19 .to .to 158. * 1 2145 2116 .cc .co .co 110. 1 1150 143 .24 .11 .13 110. • 1 2350 2117 .oc • co .oo 109 • 1 1155 144 .51 .20 .:u 210. • 1 2355 288 .cc .co .oo 101 • 
* ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TOTAL IAINPALL • 6.07, TOTAL LOSS • 2.51, TOTAL excess • 3.53 
PUK FLOII TJIIE MAXIMUM AVERAGE FLOW 

.,J 6•HR 24•HR 72•HR 23.92•HR + CCFSJ (HI) 
CCfSJ 

+ 2566. .1].51 1157. 345. 345. 345. ClNCHfS) 2.906 3.451 ] .451 3.451 UC-fU 574. 681. 611. 681. 
CUIIULATIVE AREA • 3.70 sc: Ill 

--
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11 Kit 

19 lA 

21 PH 

22 LS 

23 UD 
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• 

• 
G1 • 

• 
GULLEY USIN 

•••••••••••••• 
100 Tlo • 24 HR. !VENT 

SUIIISIN RUNOfP DATA 

SUIIISIN CHARACTERISTICS 
TARtA ].60 SUIIASIN AREA 

PRECIPITATION DATI 

DEPTHS fOR O•PERCENT HYPOTHETICAL STORM 
••••• HYDR0•3S •••••• ••...••.......• TP-40 ••••••••••••••• S•MIIII U•MIN 60•MIN 2•HR ]•HR 6•HR 12•HR 24•HR 

.91 1.79 loU 3.61 4.07 4o70 5.40 6.10 

STORM AREA • 3.60 

SCS LOSS UU 
STRTL .70 INITIAL AISTRACTIDN 

CRVNIR 74.00 CURVE NUMIER 
RTIMP •• so PERCENT IMPERVIOUS AREA 

SCS DlMtNSIONLESS UNITGRAPH 
TUG .90 UG 

••• 
UNIT HYDROGRAPH 

56 ENO•DF•PERIDD ORDINATES ••• 155. zn • 470. 691. 976. 1276. 
1141. 11lS. 1772. 1667. 1547. 1411. 1246. 
655. 566. 493. 433. 375. 326. 277. 
151. 136. 111. 100. II. 76. 66. 
37. lZ. 27. 24. 21. 19. 17. 

'· 7. 6 • •• z. 1. 

........... ,,.,, •...•...... 
2-DAY 4•DAY 7•DAY 10-DAY 

.oo .oo .oo .oo 

15]0. 1J10. 1111. 
1050. 114. 759. 

243. 210. 112. 
57. so. 43. 
15. 13. 11. 

~ 

--

...., 
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HYOROGRAPH AT STATION G1 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 
OA 110" HRMN ORD RUN LOSS EXCESS cr·~::o a • OA liON HRIIN ORO RUlli LOSS EXCESS COIIP C: 

• 
1 0000 1 .oo .oo • oo o. .. 1 1200 145 .89 .29 .60 502 • 
1 0'105 2 .Oil .oo .oo o. • 1 1Z05 146 .35 .C9 .2E 694 • 
1 0010 3 .Oil .Oil • oo o. • 1 1210 147 .21 .C5 .16 942 • 
1 0'115 4 .oa .oo • oo o. .. 1 1215 148 .u .C3 .11 1241. 
1 0020 5 .oo .oo • oo o. • 1 1220 149 .tz .03 .u toto. 
1 0025 6 .oo .oo .oo o. .. 1 1225 150 .1c .C2 .CI! 2018 • 
1 0030 7 .ou .oo • oo o. • 1 1ZJO 151 .(6 .c1 .C5 2435 • 
1 O'Jl5 • .Oil • oo • oo 1 • • 1 1235 152 .os .ct .C4 2812 • 
1 0040 9 .oo .oo • oo t. • 1 1240 153 .C5 .01 .C4 3114. 
1 0045 10 .Dol .oo .oo 1. • 1 1245 154 .C4 .ct .C3 3327 • 
1 0050 11 .ou .OiJ .oo 2. • 1 1250 155 .C4 .ot .C3 3453 • 
1 OOH 12 .Oil .oo .oo 2. • 1 1255 156 .C4 .ct .C3 3501 • 
1 0100 13 .oo .oo • oo 2. • 1 1300 157 .C4 .01 .c:s 3472. 
1 0105 14 .oo .oo .oo 3. • 1 13a5 158 .C4 .c1 .C3 3376 • 
1 0110 15 • Oil .oo .oo 3 • • 1 1310 159 • C3 .ot .C3 3234 • 
1 0115 16 .oo .oo • oo :s. • 1 1315 HO .C3 .C1 .C3 3052 • 
1 0120 17 .oo .Oti • oo 0 3. • 1 1320 161 .C3 .c1 .C2 2832. 
1 U125 18 .0(1 .oo .oo 4. • 1 1325 162 .C3 .C1 .C2 2589 • 
1 0130 19 .oo .oo .oo 4. • 1 1330 163 .C2 .co .C2 2358 • 
1 0135 20 .ou .oo .oo 4. • 1 1335 164 .cc .co .02 2152 • 
1 0140 21 .oo .oo .oo 4o • t 1340 165 .C2 .oo .C2 1969. 
1 01H 22 .D.) .oo .oo 4. • 1 1345 166 .C2 .co .C2 1804 • 
1 {1150 u .oo .oo .oo 4. • 1 1350 167 .C2 .oo .cz 1659 • 
1 0155 24 .ou .oo .oo 4. • 1 1355 168 .C2 .co .cz 1529 • ..... 1 0200 25 .oo .oo .oo 5. • 1 1400 169 .cz .co .C2 1410 • w 1 U205 26 .Oil .oo .oo 5. • 1 1405 110 .C2 .co .C1 1301 • 
1 0210 27 .oo .oo .oo 5. • 1 1410 171 .cz .co .c1 1200 • 
1 0215 21 .ou .oo .oo 5. • 1 1415 172 .c 2 .co .01 1111 • 
1 0220 29 .oo .oo .oo 5. • 1 1420 173 .cz .oo .ot 1030. 
1 OZ25 30 .Oil .oo • oo 5. • 1 1425 174 .C2 .oo .ct 956 • 
1 uno 31 .Oil .oo .oo 5. • 1 1430 175 .t2 .co .c1 889 • 
1 0235 3Z .ou .oo .oo 5. • 1 1435 176 .C2 .co .C1 828 • 
1 0240 33 .oo .oo .oo 5. • 1 1440 117 .C1 .co .ct 773 • 
1 U24S 34 .Oil .oo .oo s. • 1 1445 178 .t1 .co .ct 723 • 
1 0250 15 .ou .oo .oo 5. • 1 1450 179 .C1 .co .C1 679 • 
1 02H l6 .ou .oo .oo 5. • 1 145S 180 .ct .co .C1 639 • 
1 0300 37 .oo .oo .oo 5. • 1 1500 181 .ct .co .ct 604 • 
1 1)305 31 .ou .oo .oo 5. • 1 1S05 1 e2 .c1 .co .c1 572 • 
1 0310 39 .O.J .OJ .no 5. • 1 1510 183 .C1 .co .ct 543 • 
1 0315 40 .oo .oo .oo o. • 1 1515 184 • c1 .co .ct 516 • 
1 0320 41 .oo .oo .oo 6. • 1 15.!0 185 .ct .oo .c1 492. 
1 0125 42 .Oil .oo .oo 6. • 1 1525 126 .ct .co .ct 470. 
1 1))31) 4] .01 .oo .no 6. • 1 1530 1!7 .C1 .co .ct 449. 
1 0335 44 .01 .Oil .oo flo • 1 1535 188 .C1 .oo .ct 431. 
1 0340 45 .01 • oo .1)0 6. • 1 1540 189 .C1 .oo .ct 414 • 
1 1)345 46 .ot .oo .oo fl. • 1 1545 190 .Ct .oo .C1 398. 
1 0350 47 .01 .oo .oo 6. • 1 HSO 191 .t 1 .co .c1 384. 
1 ill55 4IJ • 01 .oo .oo 6. • 1 1555 19Z .ct .co .C1 370 • 
1 0400 " .01 • ot .oo 6. • 1 1&00 193 .c 1 .co .C1 358 • 
1 0405 50 .01 .01 .oo flo • 1 16(15 194 .c1 .co .ct 346. 
1 0410 51 .01 .01 .oo 6. • 1 1610 195 • C1 .co .c1 334 • 
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* * * hga 14 

... 
DA MOll HRIIII ORO UIN LOSS EICESS C.OIIP Q * DA liON MRIIII ORO UU1 LOSS EICESS COIIP Q ... 1 0415 52 .01 .ot .oo 6. * 1 1615 t96 .ct .oo .t1 324. 

1 0420 5] .ot .ot .oo 6. * 1 1620 197 .C1 .oo .01 3Uo 
1 0425 54 .01 .01 .oo 6. * 1 1625 191 .c1 .oo .o1 304. 
1 0430 55 .01 .01 .oo 6. * 1 1630 199 .01 .co .01 295. 
1 04H ,. .01 .01 .oo 6. * 1 1635 lOll .C1 .oo .c1 216. 
1 0440 , .01 .01 .oo 6. * 1 1640 201 .ct .co .01 279. 
1 0445 ,. .ot .ot .oo 6. • t t645 202 .ct .oo .c1 273. 
t 0450 •• .01 .ot· .oo 6. • 1 1650 203 .C1 .co .c1 267. 
t 0455 60 .ot .01 .oo 6. • t 1655 204 .ct .co .at 261. 
t 0500 61 .ot .ot .oo 7. • 1 1700 205 .ct .oo .ct 256 • 
t 0505 62 .ot .ot .oo 7. * t 1705 206 .t1 .co .c1 251. 
t 0510 63 .at .at .oo 7. • t t710 Z07 .ct .oo .ct 247. 
t 0515 64 .ot .ot .oo 7. • t 17t5 201 .ct .oo .C1 243 • 
1 0520 6S .at • ot • oo 7 • • t 1720 Z09 .ct .oo .ct zn • 
1 05Z5 66 .01 .ot • oo 7. * 1 1725 Z10 .C1 .co .ot Z34. 
1 0530 67 .ot .ot .oo 7. • t -1730 21t .C1 .oo .ct 231 • 
1 0535 61 .01 • 01 .oo 7. • t 1735 212 .ct .co • c1 227 • 
t 0540 69 .01 • ot .oo 7. * 1 1740 213 .tt .co ·" 224. 
t 0545 70 .01 .ot .oo 7. • 1 1745 214 .ct .oo .C1 220. 
1 0550 71 .ot .ot .oo 7. • t 1750 2U .c1 .oo .c1 217 • 
1 0555 72 .ot .01 • oo 7. • t 1755 211» .ct .oo .ct 214 • 
t 0600 7J .ot .01 oOO 7. • t 1800 217 .t1 .oo .ct 211 • 
t 0605 74 .01 .ot • oo 7. * t 1105 211 .01 .co .ct 201. 
1 0610 75 .ot .ot .oo 7. • t 1110 219 .at .oo .ot 205. 

-~) t 0615 76 .ot .ot .oo •• • t 1115 Z20 .ot .oo .at 202 • 
t 0620 .,., .01 .ot oOO I. • t 1120 22t .ot .oo • ct 199 • 
1 0625 .,. .01 .ot .oo •• • t UZ5 222 .01 .oo • ct 195 • 

;.,J 1 06]0 79 .01 .ot .oo I. • 1 1810 Z2S .ot .oo .• c1 192 • 
._. t 0635 10 .at .ot .oo I. • 1 tU5 224 .ct .oo .ot 111. 
~ t 0640 11 .ot .ot .oo I. • t 1840 2Z5 .lit .co .c1 t 85 • ..., t 0645 82 .ot .ot .oo 8o • t 1845 l2t1 .ct .oo .at tat. 

t 0650 n .ot .ot .oo 9. • t 1850 227 .c1 .co • ct 178 • 
t 0655 84 .ot .01 .oo 9. • 1 1855 221 .ct .oo • oo 114 • 

;,... t 0700 ., .ot .ot .oo 9. • t 1900 229 .Cit .co .oc 171. 
1 0705 116 .• ot .01 .oo 9. • t 1905 210 .ct .oo .co 167. 
t 0710 87 .ot .ot .oo 9. • t 1910 23t .ct .oo .cc 164 • 

.... 1 0715 81 .ot .ot .oo 9. • 1 1915 232 .ct .co .co 161. 
1 0720 119 • ot .ot .oo 10 • • 1 1920 233 .ot .oo .co 159. 
t 0725 90 • at .ot .oo 10 • * 1 1925 234 .c1 .oo .cc 156. 
t 0130 91 .ot .01 .oo 1i). * 1 1930 235 .ct .co .co 154. 
t 0735 92 .01 .ot .oo 10. • 1 1935 236 .ct .oo • cc 151 • 
t 0740 9] .01 .ot .oo 10. • t 1940 237 .ct .oo .cc 149 • 
t 0745 94 .ot .01 .oo 10. • t t945 238 .ct .oo • oo t47 • 
t 0750 95 .ot .ot .oo 1t. • t 1950 239 .c1 .co .cc 146 • 

-t 1)755 96 .ot .01 .oo 11. • t t9SS Z40 .ct .oo • oo 144 • 
'-' t 01100 97 .ot .ot .oo 11. • 1 2000 24t .c1 .co .co 142. 

't 0105 91 .01 .01 .oo 11. * 1 zoos 242 .t1 .co .oo t40o 
1 0110 99 .01 .ot .oo 11. • 1 20t0 243 • C1 .oo .co 139 • 

""' t 0115 100 .• 01 .01 .oo 11. • 1 2015 244 .c1 .oo • cc 137 • 
t 0820 101 .ot .01 .oo 11. * t Z020 245 .ct .co .cc 136. 
1 0125 102 .01 .ot .oo tz. * 1 20Z5 246 .ct .oo • co 134 • 
1 ono t03 '.ot .01 .oo 12. • 1 2010 247 .co .co .co 133 • 
t 0135 104 .01 .ot .oo 12. • t 20]5 248 .co .co .cc 13Zo 
t 01140 1 OS .ot .ot .oo tz. • 1 2040 249 .co .co • co no • 
t 0145 t06 .01 • 01 .oo 1Zo • t 2045 250 .cc .co .co t29 • 
1 oaso t07 .01 .ot .oo 13. • 1 2050 251 .oc .oo • oo 128 • 
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• • P•o• 1 . 

Da ltOII HllltN OliO UIN LOSS EXCESS COIIP 0 • DA ltOII Hllltll OliO II UN LOSS ucus COitP 0 

' o1n 101 .ot .ot .oo t 3. • 1 zoss zsz .cc .co .cc t 27. 

' 0900 11)9 • ot .ot .oo t:s. • ' 2100 253 .co .oo .oo U6. t 0905 110 .at • ot • oo t 3 • • 1 2105 Z54 .oo .oo .oo tzs • 
' 09t0 111 • 01 .ot • oo 14. • 1 21t0 255 .cc .co .oc 124 • 
' C191S 112 .01 • ot • oo 14 • • 1 Z115 256 .co .oo .co 1 zz • 1 09ZO 113 .02 .01 • oo 14 • • t Zt20 257 .c:c .oo .oo tz1. 

' 0925 114 .02 • ot .oo r:; • • 1 2125 251 .cc .oo .co 120. 1 0931) 115 .oz .at .oo 15. • ' 2110 259 .cc .oo • co 119 • 1 0935 116 .02 • 01 • oo 16 • • t 2135 260 .co .oo .co 111 • 
' 0940 117 .o.z .ot • oo 17 • • 1 2140 261 .cc .oo .oo t 11. 
' 0945 111 .02 .oz • oo t9 • • ' 2145 Z6Z .co .oo .oo 1 tl'. 1 0950 ,, .oz • 02 .oo 20 • • ' 2HO 263 .cc .oo .co 116. 
' 0955 1ZO .02 • oz • oo u • • t 2155 264 .cc .oo .oo 115 • 
' 1000 121 .02 .02 • oo 24. • 1 zzoo 265 .cc .co .oc 114 • t t005 1ZZ .02 .oz • oo Z7 • • 1 ZZ05 Z66 .co .oo .cc 113. 1 1010 123 .02 .02 • oo 29. • 1 2210 267 .co .co • oo 112 • t 1015 124 .02 • oz .oo 32 • • 1 22U 261 .cc .oo .co 111. 1 to.zo 125 .02 .02 .oo 36. • 1 2220 269 .co .c;o .co 111. t 1025 126 .02 • oz .oo 40 • • t 2225 Z70 .co .oo .oc 110. 1 1030 127 .o:s • 02 • 01 44 • • 1 2230 271 .cc; .co .cc 109 • 1 1035 121 .o:s • oz .01 49 • • 1 2235 Z72 .co .co .oo 101. 1 t040 129 .o:s .02 .ot 54. • t 2240 Z73 .co .co .cc t07. 1 t045 130 .o:s .o:s • ot 60. • 1 2245 274 .co .oo .oc t07 • 1 1050 t:st • o:s .o:s • o1 67 • • t 2250 275 .co .co .cc 106. t 11JU 132 .04 .03 .01 75. • t ZZ55 276 .cc .oo .oc 105. ' 1100 133 • 04 .03 .o1 14. • 1 2300 Z77 .cc .oo .co 104 • 

' 1105 134 .04 .03 • ot 94 • • 1 2305 271 .c;c .oo .oo t04o 1 1110 ns .o. .03 .01 105. • 1 2310 279 .cc .co .co 103. 1 ,, 136 .04 .o:s .01 117. • 1 2315 2110 .oo .co .oo t02. 1 1120 137 .os • 03 .02 1lt • • t 2320 281 .cc .oo .cc 1C2. .... 1 ttl5 131 .as .04 .02 146. • t 23Z5 2112 .co .co .oc 101. U1 

' 1130 t'J9 .to ·.06 .04 164. • t zno 213 .cc .co .co too. t t135 140 .• 11 .07 .04 115. • t 2135 2114 .co .oo .oc 100. 1 1140 141 .u .07 • 06 212 • • 1 2340 Z85 • cc .co .oo 99 • t 1145 142 
. ·'' .• to • 09 241 • • t 2345 21!6 • co .co .cc 91 • 

' tUO 143 .24 .12 .13 297. • t 2350 287 • co .oo .cc 91 • t 1155 144 ·" .21 .29 373. • t 2355 2111 .co • co .oo 97 • • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOTAL RAlllfiLL • 6.07, TOTAL LOSS • 2.70, TOTIL EXCESS • 3.37 

PUK fLOW TIME ltiXIItUN AVEIIIGE FLOW 
6•HII 24•HII l'Z•HII 23.92-HII + (CFS) (HII) 

((f$) • Hot. 12.92 1105. 323. 323. 323 • 
(INCHES) 2.154 3.321 3 .:szt 3.321 (IC•fT) 541. 631. 631. 6JI. 

CUitULATIVE IIIII • 3.60 so ltl 
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RUNOFF SUMMARY 
FLOW IN CUBIC FEET PEA SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW fOR MAXIMUM PERIOD BUIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MU STAGE 

+ 6•HOUA 24•HOUA 72•HOUA 

HYDROGRAPH AT 
+ 01 2566. 13.58 1157. 345. 345. 1.70 

...... 
CXl HTDROGRAPH AT 

+ G1 3501. 12.92 1105. 323. 323. 3.60 

2 COMBINED AT ,, 
+ G2 5552. 13.08 2258. 667. 667. 7.30 

*** NORMAL END OF HEC•1 *** 



T1 
Jl 
J3 
• 
0 
61, 
XT 
GR 
N 
XF 
r 

"' '") XS 
GT 
N 

) xs 
GT 
N 

r lS 
GT 
N 

' xs 
GT 
N 

a XS 
GR 
6f.( 

N 
SA 
xs 
&R 
6f.( 

N 
SA 
XS 
8R 
8R 
N 
8A 
~~ 

~· ~~ 
PX 
~X 
~~ 
PX 
~~ 

Ell 
ER 

UNNAME[o ARROYO <MELROSE EIOMEoiNG RANGE> 
o.o~ • . 1'-'• ,(•C.t.o 
S ii!3 f~ ~ 16 17 ~ ii!E f7 29 30 14 1~ 13 • 

~5~0 
.002 

4 1940 •••• 009 
0,101 .E. !50 ,101.1 262,97.9 ii!9~ ,9~ .2 334 ,97 .E !503 ,9E .S 74:E: ,97 .~. 
.o2e 

8 3300 • • • .009 
-12.£ 
.022 

7 29&0 • • • .009 
-9.& 
.022 

6 2E,20 • • • .009 
-&.4 
."i2 

s 2L~o • • • .oo9 
-s.2 
.022 

4 1940 

.022 
a 1600 

0 ,10:> .4 230,102.1 S8(> ,101 .1 $~6 ,99. 7 672,99 .~. 72::: ,9S .41 821 ,101 .1 
97~,101!.4 1084,102.:0: 2000,102.6 
.022, .024 
1000 

2 1090 
0,106.41 67,10~.7 2!57,104.1 387,102.0 482,98.9 !5!52,99.8 690,104.0 
803,10:0:.9 1009,103.41 2000,104.2 
.022, .024 
700 

1 48$ 

1 
e 
a 
4 
!5 
6 
7 
8 

0,110.6 24:0:,109.2 448,106.9 !536,105.1 61:0:,99.9 67S,101.£ 864,107.3 
1036,107.0 12!52,10$.7 1482,104.£ 2000,106.2 
.022, .024 

86!5 
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WSPRO 
V0601BB 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

*** RUN DATE & TIME1 01-29-93 13a03 

T1 UNNAMED ARROYO <MELROSE BOMBING RANGE> 
J1 o.o5,.1o,.o2.1.o 

J 1 RECORD PARAMETERS s 
DELTAY • 0.05 YTOL • 0.10 QTOL • 0.02 FNTEST • 1.00 IHFNOJ • -1 

J3 3 23 26 6 16 17 s 28 27 29 30 14 15 13 * 
* 0 5550 

*** Q-DATA FOR SEC-ID, ISEQ • 1 
SK .002 

20 
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WSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO (MELROSE BOMBING RANGE> 
*** RUN DATE & TIME: 01-29-93 13&03 

*** START PROCESSING CROSS SECTION - "4 • 
XT 4 1940 * * * .009 

... 014 WARNING1 EXCESS DATA ITEMS IGNORED. 
GR 0.101.6 50.101.1 262.97.9 296.95.2 334.97.8 503.98.3 743.97.6 
N .022 

*** FINISH PROCESSING CROSS SECTION - "4 " 
*** TEMPLATE CROSS SECTION "4 • SAVED INTERNALLY. 

21 



WSPRO 
V0601aa 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO CMELROSE BOMBING RANGE> 
••• RUN DATE & TIME: 01-29-93 13:03 

••• START PROCESSING CROSS SECTION - "a N 

xs a 3300 • • • .009 
GT -12.a 
N .022 

••• FINISH PROCESSING CROSS SECTION - •a • 
••• CROSS SECTION "a " WRITTEN TO DISK. RECORD NO. • 1 

DATA SUMMARY FOR SECID •a H AT SRD - 3300. ERR-CODE - 0 

X-Y 

x-

SKEW 
o.o 

IHFNO 
o. 

COORDINATE PAIRS 
X y 

o.o ae.ao 
334.0 e5.oo 

' \X-MIN POINTS: 
• .<MIN y 

o.o ea.ao 

ROUGHNESS COEFFICIENTS 
0.022 

VSLOPE 
0.0090 

CNGP • 
X 

50.0 
503.0 

X 
296.0 

CNSA • 

7) I 
y 

aa.3o 
a5.50 

YMIN 
a2.40 

1) I 

EK 
0.50 

CK 
o.oo 

X y 
262.0 85.10 
743.0 a4.aO 

XHAX y 
743.0 a4.aO 

22 

X y 
296.0 82.40 

X YMAX 
o.o ee.ao 



WSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U~ S. GEOLOGICAL SURVEY 
HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO CHELROSE BOMBING RANGE> *** RUN DATE & TIME: 01-29-93 13103 

*** START PROCESSING CROSS SECTION - •1 • xs 1 2960 • * • .009 
CT -9.6 
N .022 

*** FINISH PROCESSING CROSS SECTION - •7 • *** CROSS SECTION "? • WRITTEN TO DISK. RECORD NO. • 2 

DATA SUMMARY FOR SECID •7 • AT SRD • 2960. ERR-CODE • 0 
SKEW IHFNO VSLOPE EK CK 

o.o o. 0.0090 0.50 o.oo 

X-Y COORDINATE PAIRS CNGP • 7) I 
X y X y X y X y 

o.o 92.00 50.0 91.50 262.0 88.30 296.0 85.60 334.0 86.20 503.0 8e.?o 743.0 88.oo 

x- .AX-MIN POINTS 1 
XMIN y X YMIN XHAX y X YMAX o.o 92.00 296.0 85.60 743.0 88.00 o.o 92.00 

ROUGHNESS COEFFICIENTS (NSA • 1) I 
0.022 

23 



VSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
HODEL FOR VATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO (MELROSE BOMBING RANGE> 
*** RUN DATE £ TIHEa 01-29-93 13&03 

*-* START PROCESSING CROSS SECTION - •6 
xs 6 2620 - * * .009 
GT -6.4 
N .022 

• 

*** FINISH PROCESSING CROSS SECTION - •6 • 
*** CROSS SECTION •6 • WRITTEN TO DISK. RECORD NO. • 3 

DATA SUMMARY FOR SECID •6 M AT SRD - 2620. ERR-CODE - 0 

X-Y 

x-~· 

SKEW 
o.o 

IHFNO 
o. 

COORDINATE PAIRS 
X y 

o.o 95.20 
334.0 91.40 

\X-MIN POINTS& 
.. JUN y 
o.o 95.20 

VSLOPE 
0.0090 

(NGP • 
X 

50.0 
503.0 

X 
296.0 

ROUGHNESS COEFFICIENTS (NSA • 
0.022 

7) I 
y 

94.70 
91.90 

YHIN 
8e.eo 

1) I 

EK 
0.50 

X 
262.0 
743.0 

XHAX 
743.0 

24 

CK 
o.oo 

y 
91.50 
91.20 

y 
91.20 

X y 
296.0 88.80 

X YHAX 
o.o 95.20 



I 

VSPRO 
Y060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
HODEL FOR VATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO (MELROSE BOMBING RANGE) 
*** RUN DATE & TIMEt 01-29-93 13t03 

*** START PROCESSING CROSS SECTION - "5 • 
xs 5 2280 • * • .009 
CT · -3.2 
., .022 

*** FINISH PROCESSING CROSS SECTION - •s • 
*** CROSS SECTION •5 • WRITTEN TO DISK, RECORD NO. • 4 

DATA SUMMARY FOR SECID "5 " AT SRD • 2280. ERR-CODE • 

SKEW IHFNO YSLOPE EK CK 
o.o o. 0.0090 o.so o.oo 

X-Y COORDINATE PAIRS (NQP • 7) l 

X y X y X y X 
o.o 98.40 50.0 97.90 262.0 94.70 296.0 

334.0 94.60 503.0 95.10 743.0 94.40 

x-· AX-MIN POINTS& 
~IN y X YMIN XMAX y X 
o.o 98.40 296.0 92.00 743.0 94.40 o.o 

ROUGHNESS COEFFICIENTS CNSA • 1) t 
0.022 

25 

0 

y 
92.00 

YMAX 
98.40 



WSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO £MELROSE BOMBING RANGE> 
*** RUN DATE & TIMEa 01-29-93 13a03 

*** START PROCESSING CROSS SECTION - M4 • 
xs .. 1940 
GT 
N .022 

*** FINISH PROCESSING CROSS SECTION - "4 " 
*** CROSS SECTION "4 " WRITTEN TO DISK, RECORD NO. • 5 

--- DATA SUMMARY FOR SECID M4 " AT SRO • 19f0. ERR-COO£ • 0 

SKEW IHFNO VSLOPE EK CK 
o.o o. 0.0090 o.so o.oo 

X-Y COORDINATE PAIRS CNGP • 7) I 

X y X y X y X y 
o.o 101.60 50.0 101.10 262.0 97.90 296.0 95.20 

334.0 97.80 503.0 98.30 743.0 97.60 

x-~· \X-HIU POINTS r 
... tUN y X YHIN XHAX y X YHAX 
o.o 101.60 296.0 95.20 743.0 97.60 o.o 101.60 

ROUGHNESS COEFFICIENTS (NSA • 1) I 
0.022 

26 



WSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO CMELROSE BOMBING RANGE> 
*** RUN DATE & TIME: 01-29-93 13103 

*** START PROCESSING CROSS SECTION - •3 • 
xs 3 1600 
GR 0,105.4 230,102.1 380,101.1 556,99.7 672,99.5 723,98.4 821,101.1 
GR 975,102.4 1084,102.3 2000,102.6 
N .022 •• 024 
SA 1000 

*** FINISH PROCESSING CROSS SECTION - •3 • 
*** CROSS SECTION •3 • WRITTEN TO DISK, RECORD HO. • 6 

DATA SUMMARY FOR SECID •3 M AT SRD • 1600. ERR-CODE • 

SKEW 
o.o 

IHFNO 
o. 

X-Y COORDINATE PAIRS 
X y 

o.o 105.40 
·2.0 99.50 

.. _ .. 4.0 102.30 

X-Y MAX-KIN POINTS: 
XKIN y 
o.o 105.40 

VSLOPE 
0.0090 

CNGP • 
X 

230.0 
723.0 

2000.0 

X 
723.0 

10) I 
y 

102.10 
98.40 

102.60 

YKIN 
98.40 

SUBAREA BREAKPOINTS CNSA • 2>1 
1000. 

ROUGHNESS COEFFICIENTS CNSA • 2>a 
0.022 0.024 
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EK 
0.50 

CK 
o.oo 

X 
380.0 
821.0 

XKAX 
2000.0 

y 
101.10 
101.10 

y 
102.60 

X 
556.0 
975.0 

X 
o.o 

0 

y 
99.70 

102.40 

YMAX 
105.40 



WSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO CMELROSE BOMBING RANGE> 
*** RUN DATE & TIME: 01-29-93 13z03 

*** START PROCESSING CROSS SECTION - •2 • 
xs 2 1090 
GR 0.106.4 67.105.7 257.104.1 387.102.0 482.98.9 552.99.8 690.104.0 
GR 803.103.9 1009.103.4 2000.104.2 
N .022. .024 
SA 700 

*** FINISH PROCESSING CROSS SECTION - •2 • 
*** CROSS SECTION •2 • WRITTEN TO DISK. RECORD NO. • 7 

DATA SUMMARY FOR SECID •2 • AT SRD • 

SKEW 
o.o 

IHFNO 
o. 

X-Y COORDINATE PAIRS 
X y 

o.o 106.40 
~2.0 98.90 . J9.0 103.40 

X-Y MAX-MIN POINTS: 
DUN y 
o.o 106.40 

VSLOPE 
0.0090 

CNGP • 
X 

67.0 
552.0 

2000.0 

X 
482.0 

10) : 
y 

105.70 
99.80 

104.20 

YMIN 
98.90 

SUBAREA BREAKPOINTS CNSA • 2>: 
700. 

ROUGHNESS COEFFICIENTS CNSA • 2la 
0.022 0.024 

EK 
0.50 

X 
257.0 
690.0 

XMAX 
2000.0 

28 

1090. ERR-CODE • 

CK 
o.oo 

y 
104.10 
104.00 

y 
104.20 

X 
387.0 
803.0 

X 
o.o 

0 

y 
102.00 
103.90 

YMAX 
106.40 



: ,r 

IISPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO <MELROSE BOMBING RANGE> 
*** RUN DATE & TIMEt 01-29-93 13t03 

*** START PROCESSING CROSS SECTION - •1 • 
xs 1 485 
GR 0,110.6 243,109.2 448,106.9 536,105.1 613,99.9 673,101.8 864,107.3 
GR 1036,107.0 1252,105.7 1482,104.8 2000,106.2 
N .022, .024 
SA 865 
PX 1 

*** FINISH PROCESSING CROSS SECTION - •1 • 
*** CROSS SECTION •1 • WRITTEN TO DISK, RECORD NO. • 8 

DATA SUMMARY FOR SECID •1 

X-Y 

SKEW 
o.o 

IHFNO 
o. 

COORDINATE PAIRS 
X y 

o.o 110.60 
3.0 99.90 

1252.0 105.70 

X-Y MAX-MIN POINTS1 
XHI:, y 
o.o 110.60 

VSLOPE 
0.0090 

<NGP • 
X 

243.0 
673.0 

1482.0 

X 
613.0 

• AT SRD • 

11) I 
y 

109.20 
101.80 
104.80 

EK 
o.so 

X 
448.0 
864.0 

2000.0 

485. ERR-CODE • 

CK 
o.oo 

y 
'106 .90 
107.30 
106.20 

X 
536.0 

1036.0 

YMIN XHAX y X 
o.o 99.90 2000.0 106.20 

SUBAREA BREAKPOINTS <NSA • 2) I 

865. 

ROUGHNESS COEFFICIENTS <NSA • 2)1 
0.022 0.024 
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0 

y 
lOS .10 
107.00 

YMAX 
110.60 



--- C~OSS SECTION OUTLINE PLOT SEO-NOS • SEC-REF-DlST • 3300.0 SECID • '8 

6 40 

90.0 ·----------·---------+---------+---------.---------.----------.---------.---------.---------·---------·-------
--+-· 

ee.o -
------·- --.---------·---------·---------+-

-----------~---------+---------·---------+· 

••• o ------------------+------------------~----~~~·~--------
-·--------~---------.---------··---------·---------+ 

12.0------
-200.0 

1:1 1 

o.o 200.0 

HORIZONTAL STATlOWIWG 

+++ BEQlWNINQ PROFILE CALCULATIONS 1 

30 

400.0 600.0 eoo.o 



--- CROSS SECTION OUT~lNE P~OT SEQ-NOB • 8 SEC-REF-DlST • 48S.O SECID • '1 

32 
us .o ----------·---------- ------+-- ------~--------~--------~-----·---·---------·---------.-1 

I 
I 
I 
I 
I 
I 
I 

• 

100.0 -------

95.0------
-200.0 

---·-----··-------~--------~- ------+·------------------------------·----~ 

200.0 600.0 

HORIZONTAL ITATlONlNC 

31 

------.----------------·----------

---~-------------·------·------.-----

1000.0 1400.0 1800.0 



CROSS SECTION OUTLINE PLOT 

17 34 115 .o • ____ ,. ____ _ 

uo.o ·---------

.. 105.0 

100.0 

SEQ-NOEl • 7 SEC-REF-tiiST • 1090.0 SECit. • '2 

------~--------·-+----t----+---------·-------.---------+---------·---------·--------· 

--.------+·-------.--------·--

--+----a----------•------.-------•--------•---------•------1 I 
I 

-~---~----·---------·---------··------------------·----------------1 I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 

es.o +-------~------~~------~--------.--- --+------+-----------------------·---------·-------
-aoo.o 200.0 

PX I 

600.0 

HORIZONTAL STATIONINC 

32 

1000.0 1400.0 1800.0 



1' 

CROSS SECTION OUTLINE PLOT SEo-NOEI • 6 SEC-REF-DIST • 1600.0 SECID • '3 

3 40 

106.0 .---------·---------.---------.---------.---------.---------·---------.----·-----.---------·---------.--------

104.0 

102.0 
I· 
I 
I 
I 
I 
I 
I 
I 
I 

100.0 .---------.---------.----. 

1 

-.---------·--------.-----.--------·--------+--------

---------~----------+---------·---------.-------

••• o +------------·----------------------+------·-------.-----·-------·---------·-------
-200.0 200.0 600.0 1000.0 1400.0 1800.0 

HORIZONTAL STATIONING 
PI 4 

33 



CROSS SECTION OUTLINE PLOT 5E(rN08 • 5 SEC-REF-DIST • 1940.0 SECID • '4 

2 36 

102.0 ·---------·---------+---------+ ------.---------·---------·---------·---------·---------·---------·---------· 

98.0 ·----- '-·---------· 

96.0 --------·--- ----------------.---------·---------·----~ 

94.0 +---------~- ---------~-----------~---------+---------+---------.---------+---------·---------.--------_. 
-aoo.o o.o 

PX 5 

200.0 

HORIZONTAL STATIONING 

34 

400.0 600.0 800.0 



--- CROSS SECTION OUTLINE PLOT --- SEQ-NOB • 4 SEC-REF-DlST • 2280.0 SECID • 'S 

B 42 
100.0 +---------.---------.----------.---·------· -------.---------+---------·---------·---------·---------·---------· 

96.0. 

12.0 .---------.---------··--------~--------~~---
-aoo.o o.o 

PI 6 

200.0 

HORJZOWTAL ITATlONJNC 

35 

-----.---------·---------·---------·---------· 

------+---------·---------.---------· 

·--------·---------·---------·---------·---------· 

·------· ·--------.---------+---------·---------+---------· 
fOO.O 600.0 eoo.o 



- CROSS SECTION OUTl.lNE Pl.OT SEQ-MOB • 3 S£C-R£F-OlST • 2620.0 S£Cl0 • '6 
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96.0 ·-·--------·-----· ------ ------ -·---------·---------·--------

______ ,_ ____ . ___ ~------------------_.,.----+--------·----------

90.0 ------·--------------+--J:....---·-----·-----·----------------·---
1 I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I 

I I 

••• o .-------~-------+·------~--------
------------._ _______________ _. _______ ·---------.------

-aoo.o o.o 

PI 7 

aoo.o 

MORlZONT.U. &TATlONIW 

36 

400.0 600.0 aoo.o 



CROSS SECTION OUTLINE PLOT --- SEQ-NOB • 2 SEC-REF-DIST • 2960.0 SEClD • '7 

0 34 
Q2 .o • ___ __..,. ______ ------·----...----------+------·------·-------·---------·--------

90.0---- -----.-----------------+--------.------· 

86.0 +--------~------.-------.--------~--------~~-------+------+------+--- ----.---------·-------· 

a..o-----+ --+--
-200.0 o.o 

PI e 

---.--------~·--------~--------.---------+-------·---------·---------·---------
200.0 

HORIZONTAL STATIONING 
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400.0 600.0 eoo.o 
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VSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
HODEL FOR VATER-SURFACE PROFILE COMPUTATIONS 

1 

UNNAMED ARROYO CHELROSE BOMBING RANGE> 
*** RUN DATE ~ TIHE1 01-29-93 13103 

--015 VSI IN WRONG FLOW REGIME AT SECID •1 •• USED VSI • CRWS. 
VSI.CRWS • 105.81 105.25 

XSIDzCODE SRDL LEV AREA VHD HF EGL CRVS 0 
SRD FLEN REV K ALPH HO ERR FRt VEL 

axs ****** 528. 749. 0.97 ****lit 106.23 105.25 5550. 
485. *lll*lll*llt 1650. 88764. 1.14 lltlltlll** *lll***** 1.19 7.41 

---110 VSEL NOT FOUND AT SECID •2 •1 REDUCED DELTAY. 
WSLIH1,WSLIH2,DELTAY • 102.98 99.10 -0.02 

•••130 CRITICAL WATER-SURFACE ELEVATION A _ S _ S _ U _ H _ E _ D 
ENERGY EQUATION N_O_T B_A_L_A_N_C_E_D AT SECID •2 

WSBEG,WSEND.CRWS • 102.98 99.10 102.98 

VSEL 

105.25 

IIIII .. 

2 1XS 605 • 326 • 692 • 1 .00 UUllt 103.99 102.98 5550 • 102.98 

3 

4 

5 

1090. 605. 657. 76647. 1.00 UUllt UUlltU 0.98 8.02 

••~~10 WSEL NOT FOUND AT SECID •3 •a REDUCED DELTAY. 
WSLIM1,WSLIH2,DELTAY • 101.68 98.60 -0.02 

•••130 CRITICAL WATER-SURFACE ELEVATION A _ S _ S _ U _ H _ E _ D 
ENERGY EQUATION N_O_T B_A_L_A_N_C_E_D AT SECID •3 

WSBEG,WSEND,CRWS • 101.68 98.60 101.68 

axs 510. 293. 840. 0.68 lltlltlltlltllt 102.36 101.68 5550. 
1600. 510. 890. 71450. 1.00 lltllt*lltllt lltlltlltllt*lltllt 0.98 6.61 

aa•140 AT SECID •4 • I END OF CROSS SECTION EXTENDED VERTICALLY. 
WSEL,YLT,YRT • 99.26 101.60 

axs 340. 172. 777. 0.79 2.27 100.05 99.31 5550. 
1940. 340. 743. 64482. 1.00 o.oo 0.03 1.08 7.14 

•••140 AT SECID •5 •• END OF CROSS SECTION EXTENDED VERTICALLY. 
VSEL,YLT,YRT • 95.88 98.40 

axs 340. 184. 677. 1.04 3.12 96.93 96.11 5550. 

IIIII 
• 

101.68 

97.60 

99.26 

94.40 

95.88 
2280. 340. 743. 52023. 1.00 o.oo o.oo 1.31 8.19 

... 140 AT SECID •6 ... END OF CROSS SECTION EXTENDED VERTICALLY. 
WSEL,YLT,YRT • 92.86 95.20 91.20 

6 aXS 340. 172. 777. 0.79 3.12 93.65 92.91 5550. 92.86 
2620. 340. 743. 64482. 1.00 0.13 0.03 1.08 7.14 

••~140 AT SECID •7 • I END OF CROSS SECTION EXTENDED VERTICALLY. 
WSEL,YLT,YRT • 89.48 92.00 88.oo 

7 IXS 340. 184. 677. 1.04 3.12 90.53 89.71 5550. 89.48 
2960. 340. 743. 52023. 1.00 o.oo o.oo 1.31 8.19 

·-140 AT SECID •8 ... END OF CROSS SECTION EXTENDED VERTICALLY • 
VSEL,YLT,YRT • 86.46 88.80 84.80 

38 



IISPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 

V060188 HODEL FOR IIAT£1<-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO CKELROSE 80KBIWG RANGEl 
••• RUN DATE l TlHEo OI-29-93 13&03 

FIRST USER DEFINED TABLE. 

XSIDoCODE WSEL THIN SKEII SRD II AREA 0 UTW UWP LEII REW FR• CRWS 

I IXS 16.46 12.40 o. noo. 64412. rn. 1150. 571. 573. 172. 743. 1.08 16.51 

7 1XS 19.48 15.60 o. 2960. 52023. 677. ssso. 559. 561. 114. 743. 1.3I 19.7I 

6 ID 92.16 11.10 o. 2620. 64412. rn. ssso. 57I. 573. 172. 743. 1.08 92.91 

5 ID 95.11 92.00 o. 2210. 52023. 677. 5550. 559. 561. 114. 743. 1.31 96.11 

4 aXS 99.26 95.20 o. 1940. 64412. 777. 5550. 171. 573. 172. 743. 1.08 99.3I 

3 ID 101.61 91.40 o. 1600. 71450. 140. 5550. 197. 597. 293. 190. 0.98 101.68 

2 ID 102.91 91.90 o. 1090. 76647. 692. 5550. 331. 331. 326. 657. 0.98 102.98 

I aD 105.25 99.90 o. 415. 11764. 749. 5550. . ... 549. 121. 1650. l.I9 105.25 

ER 
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APPENDIX Bl-2 
100-YEAR FLOODPLAIN MAP, OD AREA, MELROSE APR 
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APPENDIX C 
WASTE CHARACTERISTICS 
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APPENDIX Cl-1 
WASTE MUNITIONS CARTRIDGE COMPONENTS AND 

COMBUSTION PRODUCTS 



i 
~ 

~ 

.38 Cal. M41 I Doubk-based. fWe 
Special Ball 

-N in Nitrocellulose 
-Nitroglycerin 
-Ethyl centralite 
-Graphite 
-Nitrocellulose 

.38 Cal. I Doubk-based. fWe 
Wadcutter 

-Nitroglycerin 
-Potassium sulfate 
-Ethyl centralite 
-Nitrocellulose 

ARD 446- I Doubk-based, I 
11863-1 Impulse smokekss 
Cartridge 

-Nitrocellulose 
-Nitroglycerin 
-Ethyl centralite 
-Barium nitrate 
-Potassium nitrate 
-Graphite 
-Ash 
-Water 

~ 
§ 

Table Cl-1 Waste Munitiom 
Cartridge Components and Combustion Products 

. PROPELLEN1' . . 
COMBUSTION PRODtiCtS .· 

P~rcussion -Carbon monoxide 10.17 
-Carbon dioxide 4.74 

12.6% to 13.3% -Lead styphnate 38% -Hydrogen 2.07 
36% to 42% -Tetracene 2% -Nitrogen s.os 

l.S% -Barium nitrate 44% -Potassium 0.07 
0.1S%. -Antimony sulrlde 12% hydroxide 

Remainder -Aluminum 4% -Water 16.03 
powder 

P~rcussion -Carbon monoxide 1.49 
-Carbon dioxide 6.11 

38% to 42% -Lead styphnate 38% -Hydrogen 3.91 
1% -Tetracene a -Nitrogen S.17 
1% -Barium Nitrate 44% -Potassium o.os 
S6% to60% -Antimony sulfide 12% hydroxide 18.S3 

-Aluminum powder 4% -Water 

I P~rcussion Solid Products of Combustion: 

-Nitrocellulose S6% -Lead oxide 
71.3% -Nitroglycerin 39.S% -Barium oxide 
20% -Dinitrotoluene 0.3S% -Antimony oxide 
6.S% -Graphite 1% -Aluminum oxide 
1% -Diphenylamine 1% -Potassium oxide 
0.7% -Sodium sulfate 0.1% -Sulfur oxide 
0.1% -Dibutylphthalate 0.4% 
0.1%to0.2% -Ash 0.2S-O.S% 
0.2S% -Ammonium 0.3-0.4% 

carbonate 
-Residual solubles I 0.3% 

_ -Water O.S% 

· •.•. PitiMD. COMilt.IS11oN 
. PRODUCI'S 
(ali rat'frlilft!tl 

-Antimony sulfide 0.23 
-Barium hydroxide 0.06 
-Barium peroxide 0.39 
-Carbon monoxide 2.44 
-Carbon dioxide S.17 
-Lead o.os 
-Lead monoxide 0.2S 
-Nitrogen 8.81 
-Sulfur dioxide 1.37 
-Water 6.08 

-:: 
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40mm 
Canridge 

-Nitrocellulose 
-Nitroglycerin 
-Nitroguanidine 
-Ethyl centralite 
-Potassium nitrate 
-Potassium sulfate 
-Diphenylamine 
-Dinitrotoluene 
-Dibutylphthalate 
-Cryolite 
-Total volatiles 
-Graphite 

NA - Information not available 

COMPONENTS 

22% to 90% 
19% to 40% 
54.7% 
0.75% to 6% 
l.S% 
1% 
1% 
8% 
2% 
0.3% 
0.3% to 3.2% 
0.15% to 0.4% 

NA NA 

PRIMER COMBUSTION 
PRODUCI'S 

(aU cartridges) .. 

NA 
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APPENDIX Cl-2 
CHEMICAL COMPONENTS AND COMBUSTION PRODUCTS OF 

SMOKE AND ILLUMINATION SIGNAL 



i 
;; 

~ 

~ 

~ 

First Fire 
Composition 

-Potassium nitrate, 
49" 

-Antimony sulfide, 
20" 

-Sulfur, 12" 
-Black powder, 16" 
-Dextrin, 3" 

-Carbon monoxide 
-Carbon dioxide 
-Carbonyl sulfide 
-Hydrogen 
-Water 
-Hydrogen sulfide 
-Potassium sulfide 
-Potassium sulfate 
-Potassium hydroxide 
-Nitrogen 
-Nitric: oxide 
-Sulfur dimer 
-Disulfur monoxide 
-Antimony trioxide 
-Antimony pentoxide 
-Sulfur monohydricle 
-Sulfur monoxide 
-Sulfur dioxide 
-Sulfur trioxide 

Table Cl-2. Chemical components and combustion products of smoke and illumination signals 

Scratch Mixture 

-Red phosphorus, S4" 
-Varnish, 38" 
-Petroleum Spirits, 8" 

-Carbon 
-Carbon dioxide 
-Carbon monoxide 
-Methane 
-Hydrogen 
-Phosphorus Nitride 
-Phosphorus 
trioxide 

Prime Mixture 

-Blac:k powder, 98.S" 
-Binder, cellulose nitrate-
camphor, 0.06" 

-Amyl acetate, 1.44" 

-Carbon 
-Carbon dioxide 
-Carbon monoxide 
-Carbon disulfide 
-Water 
-Hydrogen sulfide 
-Potassium carbonate 
-Potassium sulfate 
-Nitrogen 
-Sulfur 

COMPONENTS 

Smoke Igniter 

-Cupric: oxide, 20.8" 
-Silicon, 20.8" 
-Lead dioxide, 20.9" 
-Binder, cellulose 
nitrate-camphor, I.S" 
-Amyl acetate, 36" 

-Copper 
-Hydrogen 
-Lead 
-Silicon 
-Silicon nitride 
-Silicon carbide 
-Silicon dioxide 

Flare Composition 

-Potassium perchlorate, 1 S" 
-Strontium nitrate, 4S" 
-Magnesium, 20.4" 
-Hexac:hlorobenzene, 12" 
-Asphaltum, 7" 
-Castor oil, 0.3" 
-Linseed oil, 0.3" 

-Carbon 
-Methane 
-Carbon monoxide 
-Carbon dioxide 
-Hydroaen 
-Water 
-Hydrogen chloride 
-Hydrogen cyanide 
-Potassium 
-Potassium c:hloride 
-Magnesium oxide 
-Nitrogen 
-Ammonia 
-Nitric: oxide 
-Strontium chloride 
-Strontium oxide 

Smoke Composition 

-Dye mixture (solvent orange, disperse 
red), 60.19" 

-Sugar, 14.S6" 
-Potassium chlorate, 18.93" 
-Graphite, 1,46" 
-DiatomaCeous Earth, 4.86" 

-1,1-Biphenyl 
-1,2-Propadienylbenzene 
-1,3-Dimetbylbenzene 
-J.( 1,1-Dimetbyletbyl)- naphthalene 
-1-Aminoantbraquinone 
-1-Aminonaphtbalene 
-1-Cyanonaphthalene 
-1-Hexynylbenzene 
-1-lsoc:yanonaphthalene 
-1-Metbylaminoantbraquinone 
-1-Metbylaminobiphenylene 
-1-Metbylnapbthalene 
-1-phenyl-1-butyne 
-1-Phenylnaphthalene 
-IH-indene 
-IH-indene, 1-methylene 
-2-Amino-9H-Ouorene 
-2-Aminoantbraquinone 
-2-Medtylisoc:yanobenzene 
-2-Metbylnaphthalene 
-2-Phenyloxazole 
-3-Phenyl-2-propenal 
-4-Hydroxybenzonitrile 
-4-Medtyl-1,1-biphenyl 
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PROBABLE COMBUsrtON PRODUCI'S OR RESIDUES 
··:· 

''·· ·' ; / 
.·.·· 

·. :.' 

First Fire Scrall:b Mixlllre Prime Mixlllre Smoke Igniter Flare Composition Smoke Composition 
Composition 

-9H-Fiuorene 
-Acetophenone 
-Aipba-pbenylarninobenzeneacetonilrile 
-Amino-1,1-bipbenyls 
-Amino-bela-naphthol 
-Anisole 
-Anthracene 
-Anthraquinone 
-Benzaldehyde 
-Benzofuran 
-Benzonilrile, N-oxide 
-Bipbenylene 
-C I 0-alkene 
-C 13-alltanes 
-Carbon dioxide 
-Carbon monoxide 
-Cyanobenzene 
-Dibenzofuran 
-Dietbylphtbalatc 
-Hydrogen cbloride 
-Hydrogen cyanide 
-lsoquinone 
-Metbylpbenyldilzene-1-oxide 
-N ,N-dietbylbenzeneamine 
-Naphthol (2,1-b) furan 
-Nitrogen oxides 
-Phenol 
-Pbenylacetylene 
-Phenylhydrazine 
-styrene 
-Toluene 
-Xylene-azo..bell-napbthol 

~ 
§ 



APPENDIX Cl-3 
MISCELLANEOUS EXPLOSIVE MATERIALS 



Table Cl-3 

Miscellaneous Explosive Materials 

Ordnance Components/Constituents 

Proximity fuse Detonator: Lead azide/PETN 
Primer: GradeN 
Impulse cartridge: SO% LMNR 

SO% Black powder 

Signal cartridge Primer: Commercial shotgun shell primer 
• 2 gm smokeless powder 
• 20 to 25 cc titanium tetrachloride 
• Red phosphorus 

Engine starter cartridge Propellant: Ammonium nitrate oxidizer and rubber-based binder 
Igniter: Two electric matches (MlOO Atlas squibs) and black powder 
Booster: Ammonium perchlorate and boron potassium 

Flare Magnesium powder 
Polytetrafluorethylene 
Binder 

Water gel Ammonium nitrate solution 
(lremite 60) Calcium nitrate 

Sodium nitrate 
Ethylene glycol 
Water 
Aluminum 
Charcoal 
Polysaccharide thickener 

Detonating cord 100 mg hexanitrostilbene 
(DIP AM) 2.5 grains diaminohexanitrobiphenyl 

F930618.1JY51 9/10/93 
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SAMPLING AND ANALYSIS PLAN FOR THE MELROSE AFR 

ODAREA 
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Sampling and Analysis Plan 
for the OD Unit 

Melrose Air Force Range, New Mexico 

September 1993 

Prepared for 
Cannon Air Force Base 

New Mexico 

Prepared by 
Radian Corporation 

120 South Jefferson Circle 
Oak Ridge, Tennessee 37830 
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1. INTRODUCI10N 

This sampling and analysis plan (SAP) has been prepared to support the Resource 
Conservation and Recovery Act (RCRA) Subpart X Permit Application for the Melrose Air Force 

Range (APR), an ancillary part of Cannon Air Force Base (AFB), New Mexico. This SAP provides 

guidance for the required routine enviromnental sampling at the open detonation (OD) unit at Melrose 
APR. Enviromnental sampling is necessary to demonstrate that the OD unit is operating in a manner 
where residual waste constituents are not contaminating soils above RCRA action levels. The plan 

provides procedures to routinely test the soils at the OD unit to demonstrate the effectiveness of the 
treatment process and whether any contamination has imported ambient soils. 

The plan ensures that sufficient samples are taken to draw statistical conclusions and to 

statistically demonstrate the migration potential of all waste constituents. The plan explains the 
rationale for how and why samples are collected and explains the spatial relationships for sample 
collection. The design of the plan is based upon United States Air Force (USAF) OD operational 
procedures, knowledge of the waste munitions' characteristics, and the enviromnental conditions at 

Melrose APR. Where applicable, the procedures and quality assurance/quality control (QA/QC) 

techniques in EPA's November 1986 Test Methods for Evaluating Solid Wlste have been used to 

prepare this SAP. 

Specific sections covered in this plan include: Site Description; Sampling Locations; Sampling 

Frequency; Number of Samples; Sampling Procedures; Sample Collection and Holding TIDle; 

Analysis P.mun.eters and Methods; Sample Documentation; Health and Safety Procedures; Laboratory 

Procedures; and QA/QC. 
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2. SITE DESCRIPriON 

The OD unit is within the boundaries of Melrose AFR in Roosevelt County, New Mexico, 
approximately 25 miles southwest of Cannon AFB. The location of Melrose AFR and the exact 
location of the OD unit are shown in Figs. B-2 and B-3 of Sect. B in the permit application. The OD 
area within which the OD unit is located generally consists of a 700-ft cleared, circular area that is 
void of vegetation and debris, and is encircled by an earthen berm. A detailed description of the OD 
unit is presented in Sect. B of the permit application. The environmental conditions, including 
geology, hydrogeology, topographic and drainage features, and climate at the Melrose AFR are also 
described in Sect. B of the permit application. The OD unit is operated in accordance with Cannon 
AFB Regulation 136-18, USAF Regulation Technical Orders llA-1-42, 60A-1-1-31, Maintenance 
Operation Instructions 136-6, and USAF Regulation 127-100 (Appendix C). A detailed description 
of the unit's operation can be found in Sect. D of the permit application. 

3. SAMPLING APPROACH AND RATIONALE 

3.1 SAMPLE COLLECTION 

A sufficient number of samples must be collected and analyzed to draw statistical conclusions 
and to demonstrate the migration potential of all hazardous WdSte constituents from the OD unit. It 
is estimated that only three discrete samples from the OD area will be sufficient (see Attachment A). 
This is based on historical data and the EPA SW-846 method for determining the appropriate number 
of samples to be collected. The historical background data consists of 20 samples and the analytical 
results of these samples varied only slightly (Appendix E); therefore, only a minimum of three 
samples are needed to accurately represent the effectiveness of treatment operations of the OD unit. 
However, if additional samples need to be collected due to the nature of a particular detonation 
episode, then appropiate sampling locations will be identified and used. Sampling methodology and 
sample location is discussed in greater detail in Sect. 4 of this plan. 

3.1 ANALYSIS 

This section summarizes the analytical procedures to be followed for proper site 
characterization. Soil samples will be analyzed for all elemental metals, including priority pollutant 
metals, listed in the New Mexico Hazardous Waste Management Regulations-? (NMHWMR-7), PMt 
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V, Appendix IX and for explosive residues. All analytes as referenced above, along with their EPA 
SW-846 test methods, are listed in Table 1. 

Analytical requirements are discussed further in Sect. 7. 

3.3 RATIONALE 

Melrose AFR has never been utilized for the research and development of nuclear, chemical 
warfare, or other exotic warfare types of weapons. The only munitions delivered or disposed of at 
Melrose AFR have been conventional live and training munitions. Therefore, the emphasis of the 
sampling and analysis should be to search only for those constituents present in these wastes. This 
philosophy supports utilizing the analytical methods described in Table 1. Any further investigations 
should be addressed during closure of the unit, and only if appropiate at that time. 
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Parameter/Constituent···· 

Explosive Compounds 

HMX 
RDX 
TNB 
DNB 
Tetryl 
NB 
TNT 
24DNT 
26DNT 
2NT 
3NT 
4NT 

Elemental Metals-

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

Table 1. Test methods for soils 

number 

1>003 

D004 

0006 

0007 

1>008 

D009 

DOlO 

DOll 

Method 8330 

6010 

6010 

6010 

6010 

6010 

6010 

6010 

6010 

6010 

7471 

6010 

6010 

6010 

6010 

6010 

6010 

Test Methods for Evaluating Solid Waste, 
Physical and Chemical Methods, EPA 
SW-846, 3rd Ed. November 1986 
(amended) 

Test Methods for Evaluating Solid Waste, 
Physical and Chemical Methods, EPA 
SW-846, 3rd Ed. November 1986 
(amended) 

"Elemental metals listed in NMHWMR-7, Part V, Section 264, Appendix IX 
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4. SAMPLING PROCEDURES AND METHODOWGY 

4.1 SAMPLING FREQUENCY 

Soil sampling will occur annually, immediately following (i.e., within one week of) a 

detonation episode, to demonstrate that the OD unit is operating properly and that residual waste 
constituents are not contaminating soils above RCRA action levels. If annual sampling is not 
immediately approved, then analysis will be performed on a quarterly basis for the first eight quarters 
of permitted OD operations. After these eight quarters, sampling will revert to an annual basis 
provided that no signficant contamination, determined through statistical evaluation, is present at the 
OD area. 

4.2 SAMPLE WCATION 

Sample locations will be chosen to adequately characterize any residual contamination from 
the OD waste treatment residues. Sampling points will be chosen closest to where the waste ordnance 
was detonated and where explosive residues and metal fragments remain. Sampling locations will 
include the bermed OD unit into which the unexploded ordnance was placed for destruction and all 
areas outside the bermed unit that may have received ejecta, metal fragments, or explosive residues 
resulting from treatment activities. The OD area will be divided into three zones for sampling 
purposes: (1) the OD unit, (2) north of the OD unit, and (3) south of the OD unit (see Fig. 1). One 
discrete sample will be taken from each zone for a total of three samples per sampling event. The 
exact location, dimensions, and depth of the OD bermed area will be noted in the Field Logbook 

before OD to ensure that proper sampling locations are chosen following treatment. The location of 
all ejecta will also be noted in the Field Logbook following OD to facilitate the selection of sampling 
locations. 

Samples will be obtained from any obvious residue, discolored soil surfaces, and areas 
surrounding metal fragments or other ejecta. Whenever possible, sampling points will be located 
directly in the waste residue, discolored soil, and/or underneath the ejecta/metal fragments. 
Otherwise, sampling locations will be established as close to affected areas as possible, preferably 
within 6 in. Samples will be taken from surface and subsurface points as described in Sect. 4.4. 

4.3 QC SAMPLES 

This section addresses requirements for field QC samples. Field QC is monitored by a variety 
of QC samples taken with sufficient frequency to verify the quality of field samples. Field rinsates 
will be collected during each sampling event to ensure that decontamination procedures in the field 
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are adequate to prevent carryover of contamination from one sampling area to the next. Field rinsate 
blanks shall be collected by rinsing cleaned equipment with American Society for Testing and 
Materials (ASTM) TypeD water and collecting the runoff as a sample. Field duplicates (samples 
taken at the same sampling location) will be collected during each sampling event. These duplicates 
are used to ensure that the sampling procedure is reproducible and that the sample is representative 
of the location. One duplicate sample will be taken from one of the three sampling zones (see Fig. 
1). A different area will be chosen during each sampling event to ensure that over time duplicates 
are selected from all three sampling zones. 

4.4 SAMPLING PROCEDURES 

Required sampling equipment includes a soil auger for excavation, 100- 500-mL glass vials, 
plastic caps, small stainless steel or Teflon-lined trowel, small stainless steel or Teflon-lined 
spatulas/scoops/spoons, and gummed labels for sample identification. Sampling procedures will be 
performed in accordance with ASTM D 1452, "Standard Practice for Soil Investigation and Sampling 
by Auger Borings," where applicable. Sampling procedures for the three sampling areas are as 
follows: 

Zone 1: OD Unit 

Samples will be collected from surface and subsurface soils to a minimum depth of 2 ft. The 
samples will be taken using a soil auger and a spatula, scoop, or spoon. A location within the 
bermed OD unit will be augured and sampled. When possible, sampling points will be located 
directly in the waste residue or visibly discolored soil. These procedures will ensure that the vertical 
and horizontal extent of any contamination will be adequately characterized. 

Zone 2: North of the OD Unit 

Samples will be collected from surface soil only to a maximum depth of 6-in. The samples 
will be taken using a spatula, scoop, or spoon. The area north of the OD unit receiving ejecta will 
be sampled to obtain an appropiate discrete sample or samples. When possible, sampling points will 
be located directly underneath the ejecta/metal fragments. 
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Zone 3: South of the 00 Unit 

Samples will be collected from surfilce soil only to a maximum depth of 6 in. The samples 
will be taken using a spatula, scoop, or spoon. The area south of the OD unit receiving ejecta will 
be sampled to obtain an appropiate sample or samples. Whenever possible, sampling points will be 
located directly underneath the ejecta/metal fragments. 

Appropriate sampling information (date, time, sample number, etc.) and observations about 
the sample location will be recorded in the field logbook. A separate sampling implement will be 
used for each of the sampling locations. Field logbooks and chain-of-custody (COC) forms will be 
completed in accordance with Sects. 5 and 6 of this SAP. Samplers will be knowledgeable about care 
and preservation of environmental samples and the content of this SAP. 

4.5 CONTAMINATION CONTROL 

Sampling tools and equipment will be protected from contamination sources before sampling 
and decontaminated before and between sampling points. Sample containers should also be protected 
from contamination sources. Sampling personnel will wear chemical-resistant gloves when handling 
the sampling equipment and samples. Gloves will be decontaminated or disposed of between 
samples. 

To prevent cross contamination, sampling equipment will be subject to decontamination 
procedures following sample collection at each location. Sampling equipment will be decontaminated 
in a decontamination zone by being: 

• brush-scrubbed in tap waier and Liquinox detergent wash in a tub to remove any soil from 
the equipment; 

• rinsed in tap water in a separate tub; 

• rinsed in deionized water; 

• rinsed in isopropanol rinse; 

• air-dried in an area upwind of the decontamination process; and 

• stored for future sampling after being wrapped in aluminum foil (shiny side out). 
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4.6 HEALTH AND SAFETY PROCEDURES 

Personnel perfonning sampling activities will utilize personal protective equipment such as 
rubber gloves, boots, aprons, and eye protection, if deemed necessary. Personnel will not be 
permitted to conduct any sampling until they have been cleared by the range contractor and EOD 
personnel. 

S. SAMPLING HANDLING AND CHAIN OF CUSfODY 

COC procedures will be followed to track possession of the samples from the time the samples 
are collected until the analytical data from the samples are received and recorded. For all soil 
samples, procedures will begin once sampling is complete. A sample will be considered under 
custody if it is: 

• in the possession of the sampling team; 

• in view of the sampling team; or 

• transferred to a secure area. 

An area is considered secure only when it is locked and access is controlled. The sampling 
team leader is responsible for custody of the collected samples in the field until they have been 
properly transferred to the shipping coordinator, who is responsible for sample custody until the 
samples are properly packaged, documented, and released to a courier or directly to the analytical 
laboratory. A COC record such as the one shown in Fig. 2 will be used for the sampling effort. 

5.1 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 

The following arrangements will be made ahead of time for the selected laboratory to conform 
to the following special requirements: 

• Method 6010 Elemental Metals: Refrigerate the samples at 4VC until analysis. 

• Method 7471 Mercury: Refrigerate the samples at 4 oc until analysis. 

• Method 8330 Explosive Residues: If soil samples are wet, they should be air dried at 
room temperature or colder. Refrigerate the samples at 4VC until analysis. 

Thble 2 summarizes the container, preservative, and holding time requirements for the samples 
to be collected. 
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Table l. Summary of sample container, preservative, and holding time requirements. 

••• ••••• 

·.· .. · 
-.::: <::. :_: .. :: ...... · ·.: · .... : :~... . . SW836 Aaalyte ····•• ! Contailler . Pn!senrative . Holding time .. Method . . ·:·· / .. ........ · . .. 

6010 elemental 600-ml wide-mouthed none, cool, 4°C 14 days to extraction 
metals glass or plastic jar 26 months after extraction 

7471 mercury 400-mJ wide-mouthed none, cool, 4°C 14 days to extraction 
glass or plastic jar 28 days after extraction 

8330 explosive 60-ml wide-mouthed none, cool, 4°C 14 days to extraction 
residues amber glass jar with 40 days after extraction 

Teflon-lined cap 

S.l PACKAGING AND TRANSPORTATION 

At the end of each sampling day, samples will be packaged in shipping containers with ice 
packs. The samples will be carefully packaged so that they will not break during shipping. Each 
shipping container will be sealed with a custody seal and shipped to the analytical laboratory by an 
overnight delivery service. 

6. DOCUMENTATION OF ACTIVITIES 

6.1 SAMPLE CODING 

Labels for sample containers will be uniquely coded to identify the individual composite 
sample's location, the treatment unit, and date. Examples of a sample code for the three sampling 
zones are listed below. 

• ODU080193 (OD unit sample taken on August 1, 1993) 

• SOD080193 (sample from south of the OD unit taken on August 1, 1993) 

• NOD080193 (sample from north of the OD unit taken on August 1, 1993) 
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6.2 SAMPLE IDENTIFICATION 

The samples collected will be identified by a tag or other means (e.g., tape) along with the 

following information: 

• Collector name, 
• Sample code, 
• Place of collection (facility and location), 
• Date sample taken, and 
• Tune sample taken. 

Arrj other information deemed necessary will also be added to the tag. 

6.3 FIELD LOGBOOKS 

Bound, water-resistant field logbooks and waterproof-black ink pens will be used to document 

the methodology, procedures, and events pertaining to sample and data acquisition. The logbooks 

will be considered formal documents representing a complete and organized record of all field 

activities. The entries will include, but not be limited to the following: 

• personnel present; 
• name of sampler(s) 
• date and time of every recording; 
• work location; 
• description of work and treatment process; 
• purpose of sampling; 
• environmental conditions (previous 24 hr and present weather conditions, amount 

and date of last precipitation, and any other conditions or activities that would 
affect samples); 

• soil sample descriptions; 
• description and location of area sampled; 
• sample numbers; 
• field QC data; 
• other important notes on field activities, conditions, or problems; andinitials/signature of 

person entering data. 

Entries made in the logbook should be of sufficient detail to reconstruct the taking of a sample 

by the reading of the entries and information recorded in it. No erasures or deletion marks are 

permitted. If a mistake is made in a logbook, it is corrected by placing a line through the error and 

rewritten in the note section. 
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7. LABORATORY ANALYSIS 

7.1 LABORATORY 

Design and execution of the testing program will be coordinated with an analytical chemist 
with experience in contaminated soil testing. The laboratory report will state the following in 
distinguishable print: 

• dates of sampling and testing, 
• sample descriptions and numbers, 
• name and address of the laboratory performing the tests, 
• name and qualifications of the person performing the test, 
• test method used for all tests, 
• detection limits achieved, and 
• name and model number of major instruments used. 

EPA SW-846 addresses all procedures proposed in this SAP. Extracts will be analyzed using 
Method 7471 for mercury and Method 6010 for elemental metals. The Method of Standard Addition 
will be performed for each metal on one of the submitted samples per sampling event. The 
laboratory will be required to achieve the required or estimated detection limits as specified in EPA 
SW-846. If equivalent methods are used, this must be justified in advance. Approval for any 
equivalent methods employed by the laboratory will be at the discretion of Cannon AFB and NMED. 

7.2 QA/QC 

For all tests, the samples will be spiked with known quantities of the hazardous constituent 
and spike concentration and percent recovery reported. The surrogate spike recoveries will be 
reported for all organic tests. Results from method blanks on the samples will be submitted. Blanks 
will not be subtracted. The method of how the reported lower detectable limit was determined must 
also be reported. To ensure that the established data quality objectives (DQOs) can be attained, the 
level of analytical quality achieved will be at least Level m. One set of samples (samples collected 
in any one day or one sample package) per year will undergo the more rigorous QA/QC to ensure 
data of Level IV data quality. The laboratory will report data equivalent to Contract Laboratory 
Program (CLP) Routine Analytic81 Services deliverables. Data will be sufficiently documented to 
allow personnel to review and evaluate data quality. Other samples sent for that year will be tested 
by the same analytical methods, but will require less QA/QC and reporting requirements to achieve 
Level m data quality. Quick tum-around time on the Level m data will allow Cannon AFB to 
determine whether, based on the results, the OD treatment process is affecting the environment. 
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7.3 SAMPLING DQ0s 

DQOs are quantitative and qualitative statements specified to ensure that data of known and 

appropriate quality are obtained during sampling. The overall objective of sampling is to provide an 

accurate, precise, and representative confirmation that the OD unit treatment process is not 

contaminating surrounding soils above RCRA action or background levels. DQOs will be followed 

in terms of precision, accuracy, representativeness, completeness, and comparability (PARCC). The 

PARCC parameters indicate data quality. The procedures described in this section are designed to 

obtain PARCC, for each sampling and analytical method and analysis. 

7 .3.1 Precision 

Precision is a measure or estimate of the reproducibility of measurements under a given set 

of conditions. Specifically, precision is a qualitative measure of the variability of a group of 

measurements compared to their average value. A simple measure of precision is the standard 

deviation. The methods and protocols found in the most recent version of EPA SW-846 will be used 

by the laboratory performing the sample analyses. 

The overall precision of measurement data is a mixture of sampling and analytical factors. 

The objective for precision in the chosen laboratory for certain samples is to equal the precision 

demonstrated for the CLP methods on similar samples. Laboratories commonly determine precision 

from duplicate samples; thus, precision is usually expressed as relative percent difference (RPD). 

The calculation for RPD is: 

RPD = __ V_1_-_V_2 __ 
(V1 + V2)/2 X 100 

where V1 and V2 are the reported concentrations for each duplicate sample. 

7.3.2 ~ 

Accuracy is the ability to obtain a true value. The accuracy of an entire measurement system 

indicates any bias that exists; this is generally difficult to measure through the entire data collection 

process, since there are potentially many sources of error. These include the sampling process, field 

and laboratory cross contamination, preservation, handling, sample matrix, sample preparation, and 

analytical techniques. Sampling accuracy can be assessed by evaluating the results of field blanks; 

and analytical accuracy, through use of known and unknown QC samples and matrix spiked samples. 

Laboratory accuracy is checked by adding a known amount of surrogate compounds to a 

sample and ensuring that amount is recovered in the analysis. Surrogate compounds are compounds 
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unlikely to be found in actual samples. This addition of a compound(s) is referred to as spiking, and 
the samples are referred to as spikes. The objective for accuracy in the chosen laboratory for certain 
samples is to equal the accuracy demonstrated for the CLP methods on similar samples being 
analyzed for similar concentrations of contaminants. Laboratory accuracy is expressed as percent 
recovery (PR), calculated by: 

PR= Ss-So 
Sa x 100 

where So is the background value obtained by analyzing the sample (before the spike is 
added), Sa is the concentration of the spike added to the sample, and Ss is the value obtained by 
analyzing the sample after the spike has been added. 

7 .3.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 
represent a characteristic of a population, parameter variations at a sampling point, or an 
environmental condition. Representativeness is a qualitative parameter most concerned with the 
proper design of the sampling program. The representativeness criterion is satisfied by carefully 
selecting sample locations, sampling techniques, analytical techniques, and collecting a sufficient 
number of samples. Adherence to this SAP will ensure that sufficient representativeness has been 
achieved. 

7 .3.4 Completeness 

Completeness is a measure of the amount of data actually obtained as compared to the amount 
of data planned to be obtained. Situations sometimes arise in the field and the laboratory that may 
deter the progress of an investigation. Technical difficulties are sometimes encountered both in the 
field and in the laboratory. 

Completeness is recorded in the laboratory by comparing the number of theoretically 
obtainable results under ideal conditions to the actual number of valid results obtained. CLP data has 
been found to be 80 to 8S% complete (PC) on a nationwide basis; therefore, the completeness goal 
for this sampling effort is 80%. The PC is calculated by: 

Na PC=---
Ni X 100 

where Na is the actual number of valid results obtained and Ni is the number of results that 
may have been obtained under ideal conditions. 
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Comparability reflects the confidence with which data sets can be compared to each other. 
This is accomplished through using standard sampling techniques for all sampling events and standard 
analyzing techniques for all samples. Comparability is limited to the precision and accuracy 
parameters of PARCC, because only when these parameters are known can data sets be compared 
with confidence. 

7.4 SAMPLE RETURN OR DISPOSAL 

Unless directed otherwise by Cannon AFB, the laboratory will dispose of all soil samples 
following analysis. The laboratory will provide certification that its facilities qualify for the 
exemption in 40 Code of Federal Regulations (CPR) 261.4(d), which excludes waste samples from 
many hazardous waste management requirements. In addition, all laboratories will provide the base 
with an explanation of the disposal practices employed with respect to sample residual. 

8. STATISTICAL ANALYSIS 

The data collected will be evaluated annually to draw statistical conclusions and to demonstrate 
statistically the migration potential of all waste constituents. To provide statistical comparisons for 
evaluating analytical data, quantitative analysis will be performed using Cochran's Approximation to 
the Behrens-Fisher Student's t-Test. The analytical results from the routine soil sampling will be 
compared to background results for each parameter analyzed. The results from background sampling 
are found in Appendix E of the Permit Application. 

The Cochran's Approximation to the Behrens-Fisher Student's t-Test is described below: 

For any set of data (Xh x2. . . . • XJ the mean is calculated by: 

X = XI+XJ • •• +X .. 

11 

and the variance is calculated by: 
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where "n" denotes the number of observations in the set of data. 

The t-test uses these data summary measures to calculate at-statistic (t} and a comparison to 
calculate at-statistic (tJ. The t• value is compared to the t.: value and a conclusion is reached about 
whether there has been a statistically significant change in any indicator parameter. The t-statistic 
for all parameters except pH and similar monitoring parameters is: 

,. = :rj(- ~ 

If the value of this t-statistic is negative, then there is no significant difference between the 

monitoring data and the background data. However, significantly small negative values may indicate 
that failure of the assumption made for the test validity occurred, or errors were made in collecting 
the background data. 

The t-statistic (t~) against which t• will be compared, necessitates finding tb and t.n from 
standard (one-tailed) (see Table 3) where, 

lt, = t-tables with (~-1) degrees of freedom, at a 0.05 level of significance 

t.n = t-tables with <n.n-1) degrees of freedom, at a 0.05 level of significance 

Finally, the special weightings Wb and Wm are defined as: 

and so the comparison t-statistic is: 

P9306li.IJY51 

wvb + w.t. 
tc = wb + w. 

17 

2 
s. 

W=• , 
• 
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30 
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Table 3. Standard T-Tables 0.05 Level of Significance 

6.314 

2.920 

2.3S3 

2.132 

2.01S 

1.943 

1.89S 

1.860 

1.833 

1.812 

1.796 

1.782 

1.771 

1.761 

1.7S3 

1.746 

1.740 

1.734 

1.729 

1.72S 

1.721 

1.717 

1.714 

1.711 

1.708 

1.697 

1.684 

18 

t-values 
(2-tall) 

12.706 

4.303 

3.182 

2.776 

2.S11 

2.447 

2.36S 

2.036 

2.262 

2.228 

2.201 

2.179 

2.160 

2.14S 

2.131 

2.120 

2.110 

2.101 

2.093 

2.086 

2.080 

2.074 

2.069 

2.064 

2.060 

2.042 

2.021 
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The t-statistic (t} is now compared with the comparison t-statistic (tJ using the following 
decision rule: 

1. If t• is equal to or larger than te (t• ~ tJ, then conclude that there most likely has been a 
significant increase in this specific parameter. 

2. H t• is less than te then (t" < tJ, then conclude that most likely there has not been a 
change in this specific parameter. 

The t-statistic for testing pH and similar monitoring parameters is constructed in the same 
manner as previously described except that the negative sign (if any) is discarded and the caveat 
concerning small negative values is ignored. The standard (two-tailed) tables are used in the 
construction te for pH and similar monitoring parameters. Comparison of t and tc; follows the same 
decision rules listed above. 

A further discussion of the test method may be found in Statistical Methods (6th Edition, Sect. 
4.14) by G. W. Snedecor and W. G. Cochran. 

9. DATA RESOLUTION 

After statistical evaluation of the routine environmental sampling results (described in Sect. 
8) has been completed, any results found to be above background levels will be flagged. In addition 
to the statistical comparison of analytical results with background levels, all results will also be 
compared with RCRA Subpart S action levels for soil. The RCRA Subpart S soil action levels are 
presented in Table 4 for the analytes -being tested at Melrose AFR. If an analyte is not listed in Thble 
4, a soil action level has not yet been established by EPA. Any results found to exceed the Subpart 
S soil action levels will also be flagged. All flagged data, if any, will be reported to NMED 
quarterly. Based on the number of flagged data, the parameters that exceed action levels and/or 
background, and the magnitude of the exceedance(s), Cannon AFB and NMED will decide if (1) 
additional sampling is required, (2) remediation is required, or (3) use of the OD unit should be 
suspended and treatment methods reevaluated. 
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Table 4. RCRA Proposed Subpart S Media Action Levels 

.. ···············• ... ··. 

.. ...• •..•..•. < . •·· ... ·· SoD Action Leve~ ..... 

· .. · \ •.. . 114)ntardnogenl~ } ··••·•• .•.. 
... . .· < < c:arcinogeaic 

·.·. Chemical •• • • •••·•• ••. . . . . (Dlg/kg) .· •:· .. . . ··: ......... . <lllglkg) 
ELEMENTAL METALS 

Antimony 3.20e+Ol -
Arsenic 2.40e+Ol -
Barium 5.60e+03 -

Beryllium 4.00e+02 1.63e-01 

Cadmium 8.00e+Ol -
Chromium (III) 8.00e+04 -
Chromium (VI) 4.00e+02 -

Copper 3.20e+03 -
lad 1.14e+02 -

Nickel 1.60e+03 -
Selenium 4.00e+02 -

Silver 4.00e+02 -
Thallium 0.4e+Ol --
Vanadium 5.60e+02 -

Zinc 1.60e+04 -
EXPLOSIVE RESIDUES11 

1,3-Dinitrobenzene 8.00e+OO -
2,4-Dinitrotoluene 1.60e+02 -

Nitrobenzene 4.00e+01 -

•Action levels are based on criteria outlined in Appendix D and Appendix E of the proposed rule. 

11 Action levels have yet to be established for all other explosive compounds listed in Table 1. 

Source: Proposed 40 CFR Section 264.521 
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1.0 INTRODUCTION 

This Sampling and Analysis Plan (SAP) has been prepared to support the 

Resource Conservation and Recovery Act (RCRA) Subpart X Permit Application for the 

Melrose Air Force Range (AFR), assigned to Cannon Air Force Base (AFB), New Mexico. 

Melrose AFR is operated under contract by Westar Corporation, which also provides day-to

day maintenance of the explosive ordnance disposal (EOD) range. This SAP provides 

guidance for the required routine environmental sampling at the open detonation (OD) unit at 

Melrose AFR. Environmental sampling is necessary to demonstrate that the OD unit is 

operating so that residual waste constituents are not contaminating soils above RCRA action 

levels and/or background levels. The plan provides procedures to routinely test the soils at 

the OD unit to monitor the effectiveness of the treatment process and to ascertain whether 

any contamination has impacted ambient soils. 

The plan ensures that sufficient samples are taken to draw statistical 

conclusions and to statistically demonstrate the migration potential of all waste constituents. 

The plan also explains how and why samples are collected and the spatial relationships for 

sample collection. The plan's design is based on U.S. Air Force (USAF) OD operational 

procedures, knowledge of the waste munitions' characteristics, and the environmental 

conditions at Melrose AFR. Where applicable, the procedures and quality assurance/quality 

control (QA/QC) techniques in U.S. Environmental Protection Agency's (EPA's) November 

1986 Test Methods for Evaluating Solid Waste have been used to prepare this SAP. 

Specific sections covered in this plan'include: Site Description; Sampling 

Approach and Rationale; Sampling Procedures and Methodology; Health and Safety 

Procedures; Sample Handling and Chain of Custody (COC); Sample Documentation; 

Laboratory Procedures; QA/QC; Statistical Analysis; and Data Resolution and Remedial 

Response. 
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2.0 SITE DESCRIPTION 

The OD unit is within the boundaries of Melrose AFR in Roosevelt County, 

New Mexico, approximately 25 miles west-southwest of Cannon AFB. The location of 

Melrose AFR and the exact location of the OD unit are shown in Figures B-2 and B-3 of 

Section B of the permit application. The OD area within which the OD unit is located 

generally consists of a 700-ft cleared, circular area devoid of vegetation and debris and 

encircled by an earthen berm. The OD unit is described in detail in Section B of the permit 

application, as well as the environmental conditions, including geology, hydrogeology, 

topographic and drainage features, and climate at the Melrose AFR. The OD unit is 

operated in accordance with Cannon AFB Regulation 136-18, USAF Regulation Technical 

Orders llA-1-42, 60A-1-1-31, Maintenance Operation Instructions 136-6, and USAF 

Regulation 127-100 (Appendix C). Section D of the permit application describes the unit's 

operation in detail. 
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3.0 SA1\1PLING APPROACH AND RATIONALE 

3.1 Sample Approach 

Enough samples must be collected and analyzed to draw statistical conclusions 

and to demonstrate the migration potential of all hazardous waste constituents from the OD 

unit. Weapons testing site sampling plans differ from the simple random sampling 

procedures employed at other hazardous waste sites because concentrations of contaminants 

are stratified, i.e., greater and most variable at Ground Zero (GZ) and decrease with 

distance. 

Sometimes, a systematic radii sampling procedure is employed. The systematic 

radii method has certain disadvantages in that incorrect conclusions may be drawn if the 

sampling pattern corresponds exactly or approximately to a pattern of contaminant 

distribution over space and time. Therefore, a stratified random sampling approach has been 

chosen for this sampling plan to help overcome this disadvantage. Sampling methodology 

and location are discussed in more detail in Section 4 of this plan. 

3.2 Analysis 

This section summarizes the analytical procedures to be followed for proper 

site characterization. Soil samples will be analyzed for all toxic metals, including priority 

pollutant metals, listed in the New Mexico Hazardous Waste Management Regulations-?, 

Part V, Appendix IX, for explosive residues, and soil moisture. Table 3-1 lists all analytes 

as referenced above, along with their EPA SW-846 or American Society for Testing and 

Materials (ASTM) test methods. Analytical requirements are discussed further in Section 7. 
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Table 3-1 

Test Methods for Soils 

Parameter!· EPA Hazardous 
·. 

· Constituent < Waste Number ·· Test Method Reference 

Explosive D003 Method 8330 Test Methods for Evaluating Solid Waste, 
Compounds Physical and Chemical Methods, EPA SW-846, 

3rd Ed. November 1986 (amended) 

HMX 
RDX 
1 ,3,5-TNB 
1,3-DNB 
Tetryl 
NB 
2,4,6-TNT 
2,4-DNT 
2,6-DNT 
2-NT 
3-NT 
4-NT 

Toxic Metals Test Methods for Evaluating Solid Waste, 
Physical and Chemical Methods, EPA SW-846, 
3rd Ed. November 1986 (amended) 

Antimony - 6010 
Arsenic D004 6010 
Barium - 6010 
Beryllium - 6010 
Cadmium D006 6010 
Chromium D007 6010 
Copper - 6010 
Lead D008 6010 
Mercury D009 7471 
Nickel - 6010 
Selenium DOlO 6010 
Silver DOll 6010 

Soil Moisture - ASTMD LaboratorY Determination of Moisture Content of 
2216 Soil, ASTM D 2216-71, 1972. 
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3.3 Rationale 

Melrose AFR has never been used for the research and development of 
nuclear, chemical warfare, or other exotic warfare types of weapons. The only munitions 
delivered or disposed of at Melrose AFR have been conventional live and training munitions. 
Therefore, the chemical components and combustion by-products are consistent with what is 
typical for military munitions items; thus, the emphasis of sampling and analysis for the OD 
unit should be to search only for the constituents present in these types of wastes. This 
rationale is supported by the studies conducted to characterize emissions from thermal 
treatment (OD) of explosive munitions (the "Bang Box" studies conducted by Johnson et. al 
during 1991 and 1993). These studies included emissions analyses for volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), and metals. Conclusions 
drawn from the emissions testing of selected ordnance found that VOCs were consistently 
detected at trace concentrations and that SVOCs were detected at approximately two orders 
of magnitude less than metals (which is the primary indicator and most persistent form of 
contamination). Together, this approach supports using the analytical methods described in 
Table 3-1. Any further investigations should be addressed during closure of the unit, and 
then only if appropriate. 
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4.0 SAMPLING PROCEDURES AND METHODOLOGY 

4.1 Sampling Fre(JUencv 

Soil sampling will occur quarterly, immediately after (within one week of) a 

detonation episode, to demonstrate that the OD treatment activities are being performed 

properly and that residual waste constituents are not contaminating soils above RCRA action 

levels and/or background concentrations. If, after two years of quarterly monitoring, results 

from sampling indicate soils within the OD area are unaffected, then, with prior approval 

from New Mexico Environment Department (NMED), sampling frequency will be changed 

to an annual basis. 

4.2 Sample Location 

Sample locations will be chosen based on a stratified random sampling 

approach to adequately characterize any residual contamination from the OD waste treatment 

residues. A stratified random sample is obtained by separating the population elements into 

non-overlapping groups, called strata, and then selecting a simple random sample from each 

stratum. 

Sampling locations will include the bermed OD unit into which the unexploded 

ordnance was placed for destruction and all areas outside the bermed unit that may have 

received ejecta, metal fragments, or explosive residues resulting from treatment activities. 

The OD area will be divided into three strata for sampling purposes: (1) Stratum A, (2) 

Stratum B, and (3) Stratum C (see Figure 4-1). Prevailing wind direction will be determined 

prior to each detonation episode and will be noted in the field logbook before OD to ensure 

that proper sampling locations are chosen following detonation. 
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4.3 QC Samples 

This section addresses requirements for field QC samples. Field QC is 

monitored by a variety of QC samples taken with sufficient frequency to verify the quality of 

field samples. Field rinsates will be collected during each sampling event to ensure that 

decontamination procedures in the field are adequate to prevent carryover of contamination 

from one sampling area to the next. Field rinsate blanks shall be collected by rinsing cleaned 

equipment with ASTM Type II water and collecting the runoff as a sample. Field duplicates 

(samples taken at the same sampling location) will be collected during each sampling event. 

Duplicates ensure that the sampling procedure is reproducible and that the sample is 

representative of the location. One duplicate sample will be taken from one of the three 

sampling strata (see Figure 4-1). A different area will be chosen during each sampling event 

to ensure that, over time, duplicates are selected from all three sampling strata. 

4.4 Samplin~ Methodolo~ 

A stratified random sampling plan has been chosen for this site based on the 

unique contaminant distribution associated with detonation sites. There are three reasons 

stratified random sampling often results in increased information for a given cost: 

0940215 .4 PS51 

1. The data should be more homogenous within each stratum than in the 
population as a whole. 

2. The cost of conducting the actual sampling tends to be less for stratified 
random sampling than for simple random sampling because of 
administrative convenience. 

3. When stratified sampling is used, separate estimates of population 
parameters can be obtained for each stratum without additional 
sampling. 
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If prior or historical data can be validated and placed in the appropriate 

stratum, then the following statistical equation can be used to determine initial sample (no) 

size. 

(1) 

where V is the specified variance. If, instead the margin of error, "d" has been specified, 

then V =(d/t)2 , where "t" is the normal deviate corresponding to the allowable probability 

that the error will exceed the desired margin. For example, if the margin of error of the 

sample results is estimated at ± 5% of the true population mean, then d = 0.05. Also, if 

the experimenter designates a 1 in 100 chance of pulling an invalid sample (99% confident), 

then this would give an a value of 0.01. The corresponding t value to a is 2.58. Wh is the 

stratum weight and S2 h is the stratum variance. 

If prior data cannot be validated and stratified, a minimum of three 

preliminary random samples need to be taken from each stratum. Three samples were 

chosen to produce somewhat statistically meaningful results. This value is not based upon 

any statistical formula and should only be used as a rough estimate to determine the 

population mean and variance. This information will then be used to help determine the 

number of samples needed to develop a 99% confidence interval for levels of contaminants 

(population mean). 

If preliminary random sampling is conducted, it is recommended for the 

preliminary sampling effort to consist of three strata: 

• Stratum A: GZ to 25-ft radius 

• Stratum B: intermediate zone between 25.01- to 200-ft radius from GZ 

• Stratum C: outer zone from 200.01- to 400-ft radius from GZ 

Required sampling equipment includes a soil auger for excavation, containers 

consisting of 100- to 500-mL glass vials, plastic caps, small stainless steel or Teflon-lined 
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trowel, small stainless steel or Teflon-lined spatulas/scoops/spoons, and gummed labels for 

sample identification. Sampling procedures will be performed in accordance with ASTM D 

1452, "Standard Practice for Soil Investigation and Sampling by Auger Borings," where 

applicable. 

Preliminary and quarterly sampling procedures for the three sampling areas are 

as follows: 

Stratum A: G Z to 25 ft 

Stratum A includes the bermed area and the area up to a 25-ft radius of GZ. 

It is assumed that this area possesses a normal contaminant distribution. As mentioned 

earlier, if historical data cannot be validated and stratified, it will be necessary to perform 

preliminary sampling to determine the number of samples required to estimate the population 

mean per detonation event. 

A minimum of three random samples is required to calculate the number of 

additional samples needed to develop a 99% confidence interval for the population mean. 

However, NMED has requested a minimum of five preliminary samples for a better estimate 

of initial sample size. Samples will be collected from two soil borings advanced within the 

detonation crater to a depth of 5 ft. Within each soil boring, two samples will be 

collected-one at surface (top 6 in.) and one at 5 ft below ground surface. One additional 

surface soil sample will be taken at the bottom of the sloped detonation pad (see the inset in 

Figure 4-1). Additional sampling will be performed according to the results of this 

calculation to produce statistically valid results (Section 8 discusses statistical analysis in 

greater detail). 

Appropriate sampling information (date, time, sample number, etc.) and 

observations about the sample location will be recorded in the field logbook. A separate 

sampling implement will be used for each of the sampling locations. Field logbooks and 
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COC forms will be completed in accordance with Sections 5 and 6 of this SAP. Samplers 

will be knowledgeable about care and preservation of environmental samples and the content 

of this SAP 

Stratum B: 25.01 to 200 ft 

Stratum B is the intermediate zone between the 25.01- and 200-ft radius from 

GZ. It is assumed that this area possesses a normal contaminant distribution. However, due 

to prevailing wind direction, higher concentrations of contaminants could exist due to wind 

effects. To compensate for this possibility, the prevailing wind direction will be noted for 

each detonation period. It is assumed that the area 45 o on either side of the prevailing wind 

direction will be the most contaminated. Therefore, samples will be randomly chosen in this 

area to produce a more conservative estimate of the population mean. 

Three random preliminary samples will be taken, and the results will be used 

to calculate the initial sample size. Additional sampling will be performed according to the 

results of this calculation to produce statistically valid results (see Section 8). Samples will 
i 

be collected from surface soil to a maximum depth of 6 in. The samples will be taken using 

a spatula/scoop/spoon according to ASTM D 1452. 

Appropriate sampling information (date, time, sample number, etc.) and 

observations about the sample location will be recorded in the field logbook. A separate 

sampling implement will be used for each of the sampling locations. Field logbooks and 

COC forms will be completed in accordance with Sections 5 and 6 of this SAP. Samplers 

will be knowledgeable about care and preservation of environmental samples and the content 

of this SAP 
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Stratum C: 200.01 to 400 ft 

Stratum C is designated as the outer zone from the 200.01- to 400-ft radius 

from GZ. It is assumed that this area possesses a normal contaminant distribution. 

However, due to prevailing wind direction, higher concentrations of contaminants could exist 

due to wind effects, as was indicated for Stratum B. To compensate for this possibility, the 

prevailing wind direction will be noted for each detonation period. It is assumed that the 

area 45 o on either side of the prevailing wind direction will be the most contaminated. 

Therefore, samples will be randomly chosen in this area to produce a more conservative 

estimate of the population mean. 

Three random preliminary samples will be taken, and the results will be used 

to calculate the initial sample size. Additional sampling will be performed according to the 

results of this calculation to produce statistically valid results (see Section 8). Samples will 

be collected from surface soil to a maximum depth of 6 in. The samples will be taken using 

a spatula/scoop/spoon according to ASTM D 1452. 

If fall-out from a detonation event visibly exceeds the 400-ft radius designated 

for Stratum C, then two additional samples will be collected outside the perimeter of Stratum 

C at visually observed impact areas; upon analysis of results a Stratum D will be determined. 

Appropriate sampling information (date, time, sample number, etc.) and 

observations about the sample location will be recorded in the field logbook. A separate 

sampling implement will be used for each of the sampling locations. Field logbooks and 

COC forms will be completed in accordance with Sections 5 and 6 of this SAP. Samplers 

will be knowledgeable about care and preservation of environmental samples and the content 

of this SAP. 
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4.5 Contamination Control 

Sampling tools and equipment will be protected from contamination sources 

before sampling and decontaminated before and between sampling points. Sample containers 

should also be protected from contamination sources. Sampling personnel will wear 

chemical-resistant gloves when handling the sampling equipment and samples. Gloves will 

be decontaminated or disposed of between samples. 

To prevent cross contamination, sampling equipment will be subject to 

decontamination procedures following sample collection at each location. Sampling 

equipment will be decontaminated in a decontamination zone by being: 

4.6 

• brush-scrubbed in tap water and Liquinox detergent wash in a tub to 
remove any soil from the equipment, 

• rinsed in tap water in a separate tub, 

• rinsed in deionized water, 

• rinsed in isopropanol rinse, 

• air-dried in an area upwind of the decontamination process, and 

• stored for future sampling after being wrapped in aluminum foil (shiny 
side out). 

Health and Safety Procedures 

If deemed necessary, personnel performing sampling activities will use 

personal protective equipment such as rubber gloves, boots, aprons, and eye protection. 

Personnel will not be permitted to conduct any sampling until they have been cleared by the 

range contractor and EOD personnel. Sampling personnel will be properly trained in 

hazardous waste sampling, and have a minimum of 2 years sampling experience. Personnel 

will also have 29 Code of Federal Regulations (CFR) 1910.120 (Occupational Safety and 
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Health Administration training) and appropriate medical monitoring and certification. 

Sampling personnel will also be briefed by Cannon AFB on the hazards of sampling 

explosive compounds. 
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5.0 SAMPLE HANDLING AND COC 

COC procedures will be followed to track possession of the samples from the 

time they are collected until the analytical data from the samples are received and recorded. 

For all soil samples, procedures will begin once sampling is complete. A sample will be 

considered under custody if it is: 

• in the possession of the sampling team; 

• in view of the sampling team; or 

• transferred to a secure area. 

An area is considered secure only when it is locked and access is controlled. 

The sampling team leader is responsible for custody of the collected samples in the field until 

they have been properly transferred to the shipping coordinator, who is responsible for 

sample custody until the samples are properly packaged, documented, and released to a 

courier or directly to the analytical laboratory. A COC record such as the one shown in 

Figure 5-1 will be used for the sampling effon. 

5.1 Sample Container and Preservation Requirements 

The following arrangements will be made ahead of time for the selected 

laboratory to conform to the following special requirements: 

D940215.4PS51 

• Method 6010 Elemental Metals: Refrigerate the samples at 4 oc until 
analysis. 

• Method 7471 Mercury: Refrigerate the samples at 4°C until analysis. 

• Method 8330 Explosive Residues: If soil samples are wet, they should 
be air dried at room temperature or colder. Refrigerate the samples at 
4 oc until analysis. 
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Table 5-l summarizes the container, preservative, and holding time 

requirements for the samples to be collected. 

5.2 Packaging and Transportation 

At the end of each sampling day, samples will be packaged in shipping 

containers with ice packs. The samples will be carefully packaged so that they will not break 

during shipping. Each shipping container will be sealed with a custody seal and shipped to 

the analytical laboratory by an overnight delivery service. 
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Table 5-l 

Summary of Sample Container, Preservative, 
and Holding Time Requirements 

.... ·. 

!·•·····,········ 

,'. 

Analyte Container Preservative Holding Time 

Elemental 600-mL wide-mouthed None, cool, 4°C 14 days to extraction 
metals glass or plastic jar 26 months after extraction 

Mercury 400-mL wide-mouthed None, cool, 4°C 14 days to extraction 
glass or plastic jar 28 days after extraction 

Explosive 60-mL wide-mouthed None, cool, 4°C 14 days to extraction 
residues amber glass jar with 40 days after extraction 

Teflon-lined cap 
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6.0 DOCUl\1ENTATION OF ACTIVITIES 

6.1 Sample Coding 

Labels for sample containers will be uniquely coded to identify the individual 

composite sample's location, the treatment unit, and date. Examples of a sample code for 

the three sampling zones are listed below. 

6.2 

• AOD080194 (OD unit sample taken within Stratum A on August 1, 
1994) 

• BOD080194 (sample from Stratum B of the OD unit taken on 
August 1 , 1994) 

• COD080194 (sample from Stratum C of the OD unit taken on 
August 1 , 1994) 

Sample Identification 

The samples collected will be identified by a tag or other means (e.g., tape) 

along with the following information: 

• Collector name, 

• Sample code, 

• Place of collection (facility and location), 

• Date sample taken, and 

• Time sample taken. 

Any other information deemed necessary will also be added to the tag. 
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6.3 Field Loebooks 

Bound, water-resistant field logbooks and waterproof black ink pens will be 

used to document the methodology, procedures, and events pertaining to sample and data 

acquisition. The logbooks will be considered formal documents representing a complete and 

organized record of all field activities. The entries will include, but not be limited to the 

following: 

• personnel present; name of sampler(s); 

• date and time of every recording; 

• work location; 

• description of work and treatment process; 

• purpose of sampling; 

• environmental conditions (previous 24-hour and present weather 
conditions, amount and date of last precipitation, and any other 
conditions or activities that would affect samples); 

• soil sample descriptions; 

• description and location of area sampled; 

• sample numbers; 

• field QC data; 

• other important notes on field activities, conditions, or problems; and 

• initials/signature of person entering data. 

Entries made in the logbook should be of sufficient detail to reconstruct the 

taking of a sample by the reading of the entries and information recorded in it. No erasures 

or deletion marks are permitted. If a mistake is made in a logbook. it must be corrected by 

marking a line through the error and writing the correction in the note section. 
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7.0 LABORATORY A.NALYSIS 

7.1 Laboratory 

Design and execution of the testing program will be coordinated with an 

analytical chemist experienced in contaminated soil testing. The laboratory report will state 

the following in distinguishable print: dates of sampling and testing, sample descriptions and 

numbers, name and address of the laboratory performing the tests, name and qualifications of 

the person performing the test, test method used for all tests, detection limits achieved, and 

name and model number of major instruments used. 

EPA SW-846 addresses all procedures proposed in this SAP. Extracts will be 

analyzed using Method 7471 for mercury and Method 6010 for elemental metals. The 

Method of Standard Addition will be performed for each metal on one of the submitted 

samples per sampling event. The laboratory will be required to achieve the required or 

estimated detection limits as specified in EPA SW-846. If equivalent methods are used, this 

must be justified in advance. Approval for any equivalent methods employed by the 

laboratory will be at the discretion of Cannon AFB and NMED. 

Soil samples will also be analyzed for soil moisture content, in accordance 

with ASTM D 2216. 

7.2 QA/QC 

For all tests, the samples will be spiked with known quantities of the 

hazardous constituent and spike concentration and percent recovery (PR) reported. The 

surrogate spike recoveries will be reported for all organic tests. Results from method blanks 

on the samples will be submitted. Blanks will not be subtracted. The method of how the 

reported lower detectable limit was determined must also be reported. To ensure that the 

established data quality objectives (DQOs) can be attained, the level of analytical quality 
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achieved will be at least Level III. One set of samples (samples collected in any one day or 

one sample package) per year will undergo the more rigorous QA/QC to ensure data of 

Level IV data quality. The laboratory will report data equivalent to Contract Laboratory 

Program (CLP) Routine Analytical Services deliverables. Data will be sufficiently 

documented to allow personnel to review and evaluate data quality. Other samples sent for 

that year will be tested by the same analytical methods, but will require less QA/QC and 

reporting requirements to achieve Level III data quality. Quick tum-around time on the 

Level III data will allow Cannon AFB to determine whether, based on the results, the OD 
treatment process is affecting the environment. 

7.3 Sampling DQOS 

DQOs are quantitative and qualitative statements specified to ensure that data 

of known and appropriate quality are obtained during sampling. The overall objective of 

sampling is to provide an accurate, precise, and representative confirmation that the OD unit 

treatment process is not contaminating surrounding soils above RCRA action or background 
levels. DQOs will be followed in terms of precision, accuracy, representativeness, 

completeness, and comparability (PARCC). The PARCC parameters indicate data quality. 

The procedures described in this section are designed to obtain PARCC for each sampling 

and analytical method and analysis. 

7.3.1 Precision 

Precision is a measure or estimate of the reproducibility of measurements 

under a given set of conditions. Specifically, precision is a qualitative measure of the 

variability of a group of measurements compared to their average value. A simple measure 

of precision is the standard deviation. The methods and protocols found in the most recent 

version of EPA SW-846 will be used by the laboratory performing the sample analyses. 
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The overall precision of measurement data is a mixture of sampling and 

analytical factors. The objective for precision in the chosen laboratory for certain samples is 

to equal the precision demonstrated for the CLP methods on similar samples. Laboratories 

commonly determine precision from duplicate samples; thus, precision is usually expressed 

as relative percent difference (RPD). The calculation for RPD is: 

RPD = V1 - V2 
(V1 + V2) + 2 X 100 

(2) 

where V1 and V2 are the reported concentrations for each duplicate sample. 

7.3.2 Accuracy 

Accuracy is the ability to obtain a true value. The accuracy of an entire 

measurement system indicates any bias that exists; this is generally difficult to measure 

through the entire data collection process, since there are potentially many sources of error. 

These include the sampling process, field and laboratory cross contamination, preservation, 

handling, sample matrix, sample preparation, and analytical techniques. Sampling accuracy 

can be assessed by evaluating the results of field blanks; analytical accuracy, through the use 

of known and unknown QC samples and matrix spiked samples. 

Laboratory accuracy is checked by adding a known amount of surrogate 

compounds (compounds unlikely to be found in actual samples) to a sample and ensuring that 

amount is recovered in the analysis. This process is referred to as spiking, and the samples 

are referred to as spikes. The objective for accuracy in the chosen laboratory for certain 

samples is to equal the accuracy demonstrated for the CLP methods on similar samples being 

analyzed for similar concentrations of contaminants. Laboratory accuracy is expressed as 

PR, calculated by: 

PR = 
Ss - So 

Sa x 100 
(3) 

where So is the background value obtained by analyzing the sample (before the spike is 

added), Sa is the concentration of the spike added to the sample, and Ss is the value obtained 

by analyzing the sample after the spike has been added. 
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7 .3.3 Representativeness 

Representativeness expresses the degree to which sample data accurately and 

precisely represent a characteristic of a population, parameter variations at a sampling point, 

or an environmental condition. Representativeness is a qualitative parameter most concerned 

with the proper design of the sampling program. The representativeness criterion is satisfied 

by carefully selecting sample locations, sampling techniques, and analytical techniques and 

collecting a sufficient number of samples. Adherence to this SAP will ensure that sufficient 

representativeness has been achieved. 

7.3 .4 Completeness 

Completeness is a measure of the amount of data actually obtained as 

compared to the amount planned to be obtained. Situations sometimes arise in the field and 

the laboratory that may deter the progress of an investigation. Technical difficulties are 

sometimes encountered both in the field and in the laboratory. 

Completeness is recorded in the laboratory by comparing the number of 

theoretically obtainable results under ideal conditions to the actual number of valid results 

obtained. CLP data has been found to be 80 to 85% complete (PC) on a nationwide basis; 

therefore, the completeness goal for this sampling effort is 80%. The PC is calculated by: 

PC = -=-=-=-_N_a-::-=-= 
Ni X 100 

(4) 

where Na is the actual number of valid results obtained and Ni is the number of results that 

may have been obtained under ideal conditions. 

7.3.5 Comparability 

Comparability reflects the confidence with which data sets can be compared to 

each other. This is accomplished through using standard sampling techniques for all 

sampling events and standard analyzing techniques for all samples. Comparability is limited 
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to the precision and accuracy parameters of PARCC, because only when these parameters are 

known can data sets be compared with confidence. 

7.4 Sample Return or Disposal 

Unless directed otherwise by Cannon AFB, the laboratory will dispose of all 

soil samples following analysis. The laboratory will provide certification that its facilities 

qualify for the exemption in 40 CFR 261.4(d), which excludes waste samples from many 

hazardous waste management requirements. In addition, all laboratories will provide the 

base with an explanation of the disposal practices used with respect to sample residual. 
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8.0 STATISTICAL A.NALYSIS 

Since contaminant populations of a weapons testing site are generally stratified, 

one cannot conclude that the entire population is normally distributed. It is necessary to 

divide this population into subpopulations that are non-overlapping groups, called strata. For 
this site we have initially designated these strata as A, B, C. Each stratum is assumed to be 
homogenous within itself thus yielding a normally distributed subpopulation. Together, these 
sub-populations comprise the whole population. When expressed mathematically, the basic 
ideas underlying stratified random sampling are: 

8.1 

• The total number of population units, N, is divided into L non
overlapping groups of population units. These groups are called strata 
(i.e., concentric rings around a detonation site). The number of 
population units in strata 1, 2, 3, ... , L are N1, N2 , ... , NL, 
respectively, where N 1 + N2 + ... , + NL ::: N. 

• The N1, N2, ... NL, are known constants, i.e., the sizes of strata are 
known. 

• A simple random sample is drawn from each strata independently. The 
size of the sample in the hth stratum is nh, and n = n1 +n2 + ... + nL 
is the total sample size over all L strata. 

Preliminary Sample Calculations 

The analytical results from the preliminary soil sampling need to have the 

following statistical calculations performed for each analyte found in strata A,B,C above 

detection limits: 

• Calculate the sample mean (i.e., strata mean) 

L n xi X:::= . -
h 1=1 n 

(5) 

where Xi is the concentration, n is the number of samples in Stratum H, and h is the stratum. 
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• Next calculate the sample variance 

sz = ~~ (xi - ~ t 
h L....,=l n - 1 

(6) 

where Xi is the concentration, Xh is the sample mean in Stratum H, and n is the number of 
samples in Stratum H 

• Next calculate the standard deviation 

sh = /s~ (7) 

Calculate no using equation 1. Then calculate n for your population based on the calculated 
Ilo· The equation for n is given below: 

n = 

1 + I1o 
N 

where 11o is the calculated initial sample size, and N is the number of population units. 

Additional sampling will need to be performed as defined above, proportionally in each 
stratum (i.e., nWh). Then the calculations in Section 8.2 should be completed. 

8.2 Routine Sample Calculations 

• Calculate the sample mean (i.e., strata mean) 

x::- = ~~ xi 
h L,=l n 

(8) 

(9) 

where Xi is the concentration, n is the number of samples in Stratum H, and h is the stratum. 

• Next, calculate the sample variance 

s2 = "'n (xi - x;J 
h Li=l n _ 1 

(10) 

where Xi is the concentration, Xh is the sample mean in Stratum H, and n is the number of 
samples in Stratum H. 
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• Next calculate the standard deviation 

,--

sh = Js~ (11) 

• Next define stratum areas 

2 2 2 2 2 (12) A a = llr a , Ab = llr b - llr a , Ac = llr c - llr b 
where IT~ is the area for a circle, ra is the radius of Stratum A from GZ, rb is the radius of 
Stratum B from GZ, and rc is the radius of Stratum C from GZ. 

• Next define stratum weights 

A a w =-
a 2 nrc 

where IT~ c is the total sampling area. 

') nr; 

• The next step is to estimate the true mean for the population 

(13) 

(14) 

where Xst is the true mean for the stratified population, W h is the stratum weight for Stratum 
H, and Xh is the mean for Stratum H. 

• Next, calculate the variance for the population, assuming measurement 
errors are negligible 

w2s2 w2s2 

sz(~) = I:~=l : h - I:~=l ~ h 
h 

(15) 

where nh is the number of samples in Stratum H. 

• Next, calculate the standard deviation for the population 

s(~) }s2(~) (16) 
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Then if the 1\ are sufficiently large, 1 00(1-o::)% confidence limits on the true mean over all 
strata are computed as 

~ ± z(a/2) s(~) (17) 

where Za12 is the standard normal distribution value that cuts off lOO(o::/2)% of each tail of 

the normal distribution, e. g., 99% confidence interval would have a corresponding Za12 value 

of 2.58. If the nh are small an alternative procedure for computing limits is to use the t

value from the tables of Student's t instead of from the normal table (Cochran 1963, p.94). 
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9.0 DATA RESOLUTION AND REMEDIAL RESPONSE 

All data results from routine (i.e., quarterly) sampling activities will be 
statistically evaluated as prescribed in Section 8 to determine if a significant increase over the 
concentrations limits for any of the specified hazardous constituents in Table 9-1 has 
occurred. The action levels that will be used for monitoring are either calculated values or 
background upper threshold limits, which will be determined from soil sampling site baseline 
study (planned for the March-April 1994 period-analytical results generated from this 
activity should be available for submittal to NMED by June 1994). The analytes that will 
have background concentrations as action levels include arsenic, beryllium, cadmium, and 
chromium (VI). The rationale for using background levels for these particular toxic metals is 
because the background concentrations determined in 1993 for these contaminants approached 
or exceeded the calculated levels in Table 9-1. Therefore, calculated action levels would be 
inappropriate. Action levels were calculated for most of the constituents for soil using the 
methodology prescribed in the proposed RCRA Subpart S regulations, "Appendix D: 
Recommended Exposures Assumptions for Use in Deriving Action Levels" and "Appendix 
E: Examples of Calculations of Action Levels." These calculated soil action levels are for 
the analytes being tested at Melrose AFR. 

In the event that soil sampling statistically determines (i.e., determine through 
a statistical evaluation, which may include simple comparison to the action level), that any 
concentration limit of those hazardous constituents listed in Table 9-1 is exceeded at any 
sampling point, the sampling point will be immediately resampled to confirm the presence of 
contamination. If such sampling confirms that there is contamination, then additional 
sampling will be performed to account for potential migration of waste constituents. For 
instance, if contamination is found at surface, additional sampling would be performed to an 
appropriate depth until no contamination is found. In any event where contamination is 
confirmed, such an occurrence will be noted, NMED will be duly notified in writing, and a 
report describing the occurrence will be submitted to NMED within seven days of the sample 
confirmation. 
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Constituent .. 

Antimony 

Arsenic 

Barium 

! neryll ium 

Cadmium 

Chromium (Ill) 

Chromium (VI) 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

.. 

HMX 

RDX 

t,3,5-Trinitrobenzene (1,3,5-TNB) 

t,3-Dinitrobenzcne (1,3-DNB) 

Tetryl 

Nitrobenzene (NB) 

2,4,6-Trinitrotoluene (2,4,6-TND 

2,4-Dinitrotolucne (2,4-DNT) 

Table 9-1 

Calculated Risk-Based Action Levels for Soils 

CarCinogenic Reference Dose Cardnllgenic srJ)le 
aass4 (RID) . _,, Fact~r. ((:51')6 Source' 

. • .. ·.·.·· 

foxkMetals . 

NN 4.00 X J0-4 - IRIS 

A 3.00 X 10-4 5.oo x w+ 1 IRIS 

NA 7.00 x 10-2 - IRIS 

B2 5.00 X 10 3 4.30 X 10+0 IRIS 

B1 5.oo x w-4 6.10 X JO+O IRIS 

NA 1.00 X 10+0 - IRIS 

A 5.00 x w-3 4.10 X 10+ 1 IRIS 

NA 4.0 X 10-IOg -
B2 NA -
D 3.00 x 10-4 - IRIS 

D 2.00 x w-2 - IRIS 

D 5.oo x w-3 - IRIS 

D 5.00 x to-3 - IRIS 
----:;--

Explosive CompoundS .. . ·.' .,_ .••.•. , •• ' '· > .. ,_ 

D 5.oo x w-2 - IRIS/EPA Office of Water 

c 3.oo x w-3 1.10 X 10-l IRIS/EPA Office of Water 

NA 5.00 X to·5 - IRIS 

D 1.00 X 10-4 - IRIS 

NA 1.00 X t0-2 - IRIS 

D 5.00 X 10-4 - IRIS 

c 5.00 X t0-4 3.00 X 10-2 Burrows, t989; 

B2 2.00 x to-3 6.80 X 10-l IRIS 

Calculated Soil Action LeYel (mg/lq:)6 

. . . ' 
Ciir.cinogenlc Noncarcinogenic 

. 

- 3.2 X 10+ 1 

1.4 x ro-lf -
- 5.6 X IO+l 

1.63 X 10·l/ 4.00 X 10q 

LI4 x w- 11 -
I 
I 

- 8.00 X 10+4 I 

1.1 x w-ll -

- 3.2 x 1o•3 

- 5.0 x 1o•21t 

- 2.4 X 10+ 1 

- 1.6 X to+l 

- 4.00 X to+l 

- 4.00 x to• 2 

- 5.00 X 10 +) 

6.4 x 10• 1 -

- 4.00 X IO+O 

- 8.00 X JO+O 

- 8.00 X to+l 

- 4.00 X IO+I 

2.33 x 1o+2 -
1.03 X JO+O -
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Table 9-1 

(Continued) 

' Calculated Soil Action Level (mglkg)4 Carcinogenic Reference Dose Carcinrigeillc Siilpe 
Comtituent _ , Class« (RID) F'a~tor (CSI•Y .· _ Source' Carcinogenic Noncarcinogenic 

2,6-Dinitrotoluene (2,6-DNT) B2 1.00 x to·3 6.80 x to·1 IRIS 1.03 X 10 +O -
2-N itrotoluene (2-NT) NA 1.00 X 10·2 - IRIS - 8.00 x to+ 2 

3-Nitrotoluene (3-NT) NA 1.00 X 10·2 - IRIS - 8.00 X 10+2 

4-Nitrotoluene (4-NT) NA 1.00 x 10·2 - IRIS - 8.00 X 10+2 

"The Human Health Assessment Group of the EPA classifies chemicals into one of the following groups: 
Group A - Human carcinogen (sufficient evidence of carcinogenicity in humans) 
Group B - Probable human carcinogen (B I - limited evidence of carcinogenicity in humans; B2 - sufficient evidence of carcinogenicity in an.imals with inadequate or lack of evidence in humans). 
Group C - Possible human carcinogen (limited evidence of carcinogenicity in animals and inadequate or lack of human data). Group D - Not classifiable as to human carcinogenicity (inadequate or no evidence). 
Group E - Evidence of noncarcinogenicity for humans (no evidence of carcinogenicity in adequate studies). 

"Hnman risk is assumed to be via oral ingestion, where oral doses are all assumed to be chronic. In certain cases where there was no published (carcinogenic) oral slope factor for t11e constituent, the inhalation slope factor (which for many chemicals is the same as the oral slope factor) was used. 

'Values cited for the RID and the CSF were obtained from the June 1993 toxicity values from EPA's Integrated Risk Assessment System (IRIS) and Health Effects Assessment Summary Table (!lEAST), unless otherwise noted. 

"The methodology for performing the calculations of action levels are those referenced in Section 9 of the SAP. 

'Carcinogenic classes designated as NA means that the criteria is not applicable (i.e., not classifiable) because the chemical is not currently considered a human carcinogen. NA and D group are similar designations. 

trl1e action levels presented for these metals are for information purposes only. Background concentrations determined during the initial site characterization study approached or e~ceeded the calculated levels in this table. Therefore, background threshold limits to be determined during the follow-up site characterization effon will be provided. 
'Reference dose (RID) for copper is derived from its secondary maximum contaminant limit (1.3 mg/L). 

"There is no published RID for lead. The action level is based on guidance in OSWER Directive 9355.4-02 Interim Guidance an Establishing Soil Cleanup Levels at Superfund Sires. September 7, 1989. 

;TI1is source references the 1989 report (Burrows, Rosenblatt, Mitchell, and Pam1er) Organic Efplosives and Related Compounds. Environmental and Health Considerations, Technical Rcpor1 8901, U.S Army Medical Bioengineering Research and Development Laboratory, Fon Detrick, Maryland. 



Remediation of soils will be conducted if confirmatory soil sampling indicates 

soil is contaminated with any of the hazardous constituents listed in Table 9-1 with levels 

above action levels or determined to be widespread over the OD site. Such remediation 

would constitute an interim measure coordinated with NMED to help minimize the potential 

spread of contamination and keep the facility uncontaminated. The remediation will be 

conducted by a properly qualified contractor in proper protective equipment (depending upon 

sample results). The actual equipment used will be based on the extent of the contamination. 

If remediation is necessary, simple work and safety plans will be developed to provide 

guidelines for this interim remediation. Remediated soil will be drummed and disposed of 

through Defense Reutilization and Marketing Office as a waste based on the sampling results. 

D940215.4PS51 9-4 21 February 1994 
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MEMORANDUM 

TO: TOM TATKIN, RCRA PERMITTING SECTION 

FROM: t-vJ LEE WINN, RCRA TECHNICAL COMPLIANCE PROGRAM 

DATE: 

RE: 

DECEMBER 30, 1993 

TECHNICAL REVIEW OF THE APPENDIX Cl-4 SAMPLING AND 
ANALYSIS PLAN FOR THE MELROSE AIR FORCE RANGE OPEN 
DETONATION AREA AND APPENDIX El-l GEOLOGY AND ANALYTICAL 
RESULTS FOR SOILS AT THE OPEN BURN/OPEN DETONATION 
THERMAL TREATMENT FACILITY 

:::-::::~~:~:-::~:~~~::-:::~:~-~::-::~:::::;-~;-:::-::::::::ng 
Program to do a review and provide comments upon the Appendix Cl-
4: Sampling and Analysis Plan for the Melrose Air Force Range OD 
Area and Appendix El-l: Geology and Analytical Results for Soils 
at the Open Burn/Open Detonation Thermal Treatment Facility. As 
a result of the review, the following are the apparent technical 
deficiencies with these Appendices. Items are referenced by item 
number, document section, page, and paragraph if applicable. All 
language taken directly from the document is represent in bold 
lettering, following are HRMB Technical Compliance Program 
comments. 

Appendix Cl-4: Sampling and Analysis Plan for the 
Melrose Air Force Range OD Area 

ITEM REFERENCE AND COMMENT 

1. Section 3.1, page 2, paragraph 1. It is estimated that only 
three discrete samples from the OD area will be sufficient 
(see Attachment A). COMMENT: Attachment A is not included 
with the submittal. 

2. Section 3.1, page 2 paragraph 1. This is based on historical 
data and the EPA SW-846 method for determining the appropriate 
number of samples to be collected. COMMENT: The procedure 
used to determine the appropriate number of samples must be 
described in detail. 

3. Section 3.1, page 2, paragraph 1. The historical background 
data consists of 20 samples and the analytical results of 
these samples varied only slightly (Appendix E); therefore, 
only a minimum of three samples are needed to accurately 
represent the effectiveness of treatment operations of the OD 
unit. COMMENT: A review of the referenced Appendix E is 
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Tom Tatkin 
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,, Page 2 

provided under separate heading below. Please provide the 
rationale for a minimum of three samples. A minimum of three 
samples to accurately represent the effectiveness of treatment 
seems unacceptable. See comments for section 4 below. 

4. Section 3. 2, page 2, paragraph 1, Soil samples will be 
analyzed for all elemental metals, including priority 
pollutant metals, listed in the New Mexico Hazardous Waste 
Management Regulations-7 (HMHHMR-7), Part V, Appendix IX for 
explosive residues. COMMENT: Because of the uncertainty of 
what has been burned or detonated here historically, Melrose 
Air Force Range (MAFR) should conduct an investigation of all 
constituents of concern as part of an inclusive waste 
characterization process (see comment for item #5 below). 

5. Section 3.3, page 3, paragraph 1, Therefore, the emphasis of 
the sampling and analysis should be to search only for those 
constituents present in these waste ••• Any further 
investigations should be addressed during closure of the unit, 
and only if appropriate at that time. COMMENT: It seems as 
if waste characterization at the site has not been completed. 
The proposed approach assumes there is a complete knowledge 
of process which defines every constituent ever used here. 
HRMB appreciates that MAFR has a knowledge of process which 
should list every constituent ever used here. If that is the 
case MAFR should provide a list of these constituents. 
However, for public interest and because of discrepancies 
found in knowledge of process at other sites, it would be 
beneficial to verify this. Additionally, because MAFR is 
proposing to continue to operate this Open Detonation site, 
waste characterization is an important first step to determine 
what hazardous constituents are contaminants of concern here. 
This is not only important from a human health standpoint but 
because of ground water considerations. 

The waste characterization plan should investigate for any 
hazardous constituents found to any depth, concentration, and 
constituent mobility in the vadose zone. These physical 
characteristics will influence the decision to require a 
ground water sampling and analysis plan. 

Waste characterization should include all constituents of 
concern and include explosive residues, metals, and gross 
alpha/beta because of possible historically unknown practices 
at the site. Investigations should be performed using US EPA 
SW846 "Test Methods for Evaluating Solid Waste". Laboratory 
analytical methods should be used which have sufficiently low 
practical quantitation limits. All analytical concentration 
data between the method detection limit and the method 
quantitation limit should also be reported. 
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A description of how to characterize the contaminant source, 
the environmental setting, and the design of a monitoring 
program to characterize releases may be found in sections 9.0 
through 9.4 of the RFI Guidance Volume II of IV, Soil, Ground 
Water and Subsurface Gas Releases, EPA 530/SW-89-031, May 
1989, OSWER Directive 9502.00-GD. 

6. Section 4, page 5, Sampling Procedures and Methodology, After 
an acceptable waste characterization plan is completed (NOTE: 

7. 

This does not preclude implementation of an acceptable waste 
characterization plan at closure), and screening action levels 
are calculated using Subpart S guidance then constituents of 
concern should be added to the list in Table 1 (page 4) • 
Finally, if it is determined that ground water is not 
presently at risk, a sampling and analysis plan for the vadose 
zone using these constituents of concern may be acceptable. 

During the waste characterization phase, acceptable background 
determination for naturally occurring metals should be done. 
See comments on background determination under review of 
Appendix El-l below. 

Section 4.1, page 5, paragraph 1, If annual sampling is not 
immediately approved, then analysis will be performed on a 
quarterly basis for the first eight quarters of permitted OD 
operations. After these eight quarters, sampling will revert 
to an annual basis provided that no significant contamination, 
determined through statistical evaluation, is present at the 
OD area. Sampling frequency should be quarterly for the first 
eight quarters and revert back to an annual basis provided 
that no significant contamination is detected. This sampling 
analytical data should be provided to HRMB as soon as 
practically possible. 

8. Section 4.2, page 5, Sample Location, After a list of 
constituents of concern with appropriate screening action 
levels is derived as a result of the waste characterization 
process, MAFR should have outlined the known affected area of 
the site. Subsequently MAFR should determine sampling 
locations, approach, and number of samples to be collected 
during the active life of the site. The following is an 
outline of what may be part an acceptable sampling plan for 
the Open Detonation Site which MAFR may wish to consider in 
their plan: Sample locations should be conducted along eight 
equidistant radial lines. The length of the lines should be 
determined by the projected radius of the affected area and 
extend past it. A figure should be provided depicting this 
pattern. At each sampling point, a discrete soil sample will 
be collected at the surface and at 1-foot depth. The number 
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of samples per event should be based on a statistical sampling 
design using a probability based scheme. The probability 
scheme may include randomly generated distances from the shot 
point along the radial lines at intervals which provide a .01 
percent confidence interval that these locations provide a 
representative sample. In addition, surface and one foot 
samples should be collected at the bottom of the detonation 
pit. All sample locations should be shown on a topographic 
map of the OD unit for all sampling events to be conducted. 

If concentrations of the contaminants of concern exceed 
screening action levels, or are characteristically hazardous, 
then the area of concern will be investigated. Investigation 
may be performed by coring and discrete sampling at 5 feet 
intervals until the nature and extent of contamination has 
been characterized. After investigation, constituents should 
be remediated or removed until there are no longer 
concentrations above screening action levels as part of a 
contingency plan. If concentrations of the contaminants which 
exceed screening action levels at a depth greater than 50 
feet, then not only will it be necessary to remove this 
contamination but a ground-water monitoring system should be 
installed and an approved ground-water sampling and analysis 
plan be implemented. (NOTE: At closure a Superfund type Risk 
Characterization should be completed which addresses present 
and future land use, receptors, and all exposure pathways.) 

9. Section 4.6, page 9, Health and Safety Procedures, Personnel 
performing sampling activities should be familiar with the 
Site Specific Health and Safety plan and should be instructed 
by the Site Safety Officer as to hazards present and 
protective equipment necessary. 

APPENDIX El-l: GEOLOGY AND ANALYTICAL RESULTS 
FOR SOILS AT THE OPEN BURN/OPEN DETONATION 

THERMAL TREATMENT FACILITY 

ITEM REFERENCE AND COMMENT 

1. Section 2.2.1, page 9, paragraph 3. One additional 20-foot 
boring was drilled 200 feet west of the outer perimeter of the 
site to determine background. The rationale for the location 
chosen for the background sample was the predominantly 
westerly wind and the eastward-dipping alluvial sediments at 
this location, which provided an updip and upwind location for 
background samples. The 20-foot borings were sampled at 0, 
s, and 10 feet for metals and explosive residue. COMMENTS: 
Please provide a wind rose diagram based on wind direction 
measurements for one year's duration to verify the prevailing 
wind directions and velocities. MAFR should provide a 
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topographic map to verify the topographically high location 
of background borings. 

RFI Guidance Volume II of IV, Soil, Groundwater and subsurface 
gas releases, EPA 530/SW-89-031, May 1989, OSWER Directive 
9502.00-6D, page 9-19 states that because this is a non-point 
source unit in that airborne particles of contamination are 
released, the first step should be to determine the area in 
which the release is limited. Therefore, one objective of 
release characterization should focus on determining the 
boundaries of the contaminated area. How was it determined 
that 200 feet west of the OD site would be free of 
contamination? 

Additionally, "Non-point type releases to soil may also result 
from deposition of particles carried in the air... Such 
releases generally have a characteristic distribution with 
concentrations often decreasing logarithmically away from the 
source and generally having low variability within a small 
area. The highest contaminant concentrations tend to follow 
the prevailing wind directions. " MAFR should consider air 
borne particles in the down wind direction when outlining the 
affected area. 

RFI Guidance Volume II of IV, Soil, Groundwater and subsurface 
gas releases, EPA 530/SW-89-031, May 1989, OSWER Directive 
9502.00-6D, page 9-44 states: 

"Background soil samples should be taken from areas that 
are not near a suspected source of contamination and from 
the same stratigraphic layer as the study area samples, 
if possible. Selection and sampling of appropriate 
background areas may be important because verification 
of a release in a contaminated area may involve a 
comparison of study and background concentrations." 

Please construct cross sections and determine concentrations 
of naturally occurring metals at five foot intervals to a 
depth of 50 feet. The reasoning for this is that in 
determining if a release has occurred as described under 
comments for item number 8 above then background 
concentrations for these metals at each five foot interval 
should be determined in advance. These corings should be 
taken outside the affected zone. The number of samples for 
each five foot zone should be determined to be representative 
to a .01 percent confidence level. 

2. Section 2.2.2, pages 9-15, Site Geology, Because MAFR has 
drilled and completed a well in the perched aquifer, this well 
should be sampled for complete appendix IX constituents. 
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3. Section 2.2.3, page 15, Analytical results and comparison to 
action levels. 

a. According to the January 1993 submittal "USAF Work Plan 
and Sampling and Analysis Plan Open Burn/Open Detonation 
Thermal Treatment Facility Melrose Air Force Range, New 
Mexico": Work Plan Section 2. 3, page 14. RCRA action 
levels for soil and air have been adopted for this 
investigation and are given in Appendix A. Appendix A 
screening action levels are only examples. The list does 
not include all hazardous constituents. These should be 
calculated using the currently acceptable toxicological 
data listed in IRIS, BEAST, or other available EPA 
sources. 

b. Once an acceptable waste characterization plan has been 
implemented, analytical results as in this Appendix E 
report should be tabulated such that results for each 
constituent are given for each clearly labeled sample 
location and depth. 

GENERAL COMMENT: MAFR should include Mercury, Cobalt, and Copper 
in their background metal investigation. 

cc Steve Alexander, RCRA Technical Compliance Program 
MAFR File 
Barbara Hoditscheck, Program Manager, RCRA Permits 

File:S&AOBOD 



A. APPLICATION 

A-1 INTRODUCTION 

This permit application is for the Cannon Air Force Base (AFB)/Melrose Air Force Range 
(AFR) open detonation (OD) area. The permit application was prepared for submission to the New 
Mexico Environmental Department (NMED), Hazardous and Radioactive Materials Bureau, to meet 
all applicable requirements of the New Mexico Hazardous Waste Management Regulations, Revision 
7 (NMHWMR-7), which were promulgated under the New Mexico Hazardous Waste Act. [These 
regulations incorporated, by reference, U.S. EPA rules promulgated pursuant to the Resource 
Conservation and Recovery Act (RCRA) including those relating to Part B applications (Subpart X 
Miscellaneous Units)]. 

This permit application will allow Cannon AFB/Melrose AFR to continue on-site OD 
treatment of obsolete or unserviceable, conventional or off-specification munitions generated by 
Cannon AFB in support of its U.S. Air Force (USAF) mission. Cannon AFB is not seeking a permit 
for open burning (OB) of waste munitions at this time. Should Cannon AFB elect to open bum 
wastes, it will apply for a class 3 permit modification. Both Part A and Part B of this permit 
application for the OD unit are enclosed in this one document to fully establish all necessary 
permitting requirements. 

The Explosive Ordnance Flight is responsible for day-to-day operations of the OD area and 
provides extensive training to personnel involved in storing, handling, and treating of waste 
munitions. Cannon AFB currently has no existing arrangements with alternate treatment facilities that 
could accommodate Cannon AFB's unserviceable munitions. Thus, the permitting of the OD unit 
at the Melrose range will ensure that Cannon AFB can continue its mission as a vital USAF 
installation and will eliminate the need and expense of finding alternate treatment facilities that can 
handle the Base's explosive munitions. It will also eliminate the need for transport of explosive wastes 
on public roads to alternate treatment facilities. 

A-2 EPA APPLICATION FORM 

Appendix A includes a copy of the 24 February 1994 Part A application covering the OD unit 
at Melrose AFR. The Melrose AFR is owned by the U.S. Department of Defense (DoD) and is 
operated under contract by Westar Corporation, which also provides day-to-day maintenance of the 
OD area further described in this application. Westar Corporation is not involved with the operation 
of the OD unit, only to maintain the unit according to the design parameters identified in Sect. D. 

F930618.1JY51 A-1 02118194 

7 ; 



A-2 

The commander in charge at Cannon AFB is currently Colonel Lance L. Smith, USAF. Design 

diagrams and maps are included in the application as required by NMHWMR-7. 

F930618.11Y51 02118/94 
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AIR FORCE FORM 191 

AMMUNITION DISPOSITION REQUEST FORM 
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PROCESS INFORMATION 



I ;,1 

APPENDIX D 1-1 
ITEMIZATION OF WASTE MUNITIONS DISPOSAL AT 

MELROSE APR OD AREA 



D-1 

'nlble D1-1. Itemization of waste munitions treated at OD unit, Melrose AFR, during 1989 

·:.;·:~~::::-::::::: .)\:> . · ... 
. •. TotaiNEW 

Ring, Severance 1 .0047 .0047 

Cartridge Assembly 6 .0001 .0006 

Connector, Explosive TRNS XB3 2 .0010 .0020 

SMDC Line 2 .0010 .0020 

Severance Assembly (ERRC XB3) 1 .0047 .0047 

CTG, Impulse ERRC XB3 2 .0008 .0016 

CTG, Impulse ERRC XB3 2 .0008 .0016 

CTG, Set Impulse ERRC XB3 4 .0008 .0032 

Cartridge Impulse ERRC XB3 2 .0008 .0016 

CTG, Actuated Init ERRC XB3 2 .0003 .0006 

Cartridge, Impulse ARD 863-1 1 .0090 .009 

CTG, Fire Ext (ERRC) XB3 1 .0009 .0018 

CTG, CAL 22 Ball Long Rifle 2 .0003 .0006 

SMDC 1 .0010 .001 

Cartridge Impulse ARD 446-1 1 .0276 .0276 

Cartridge Impulse CCU-11/B XB3 1 .1726 .1726 

Chaff P.lckage RR141B/AL XB3 8 .0004 .0032 

CTG, Signal Practice Bomb 1 .0013 .0013 

Fuze Bomb Practice M904E2 2 .1650 .330 

F835 Fuze Bomb 14 .0008 .0112 

F989L M905 TL FZ 14 .0150 .21 

F387E M147 A/BSTRIT 18 .8800 15.84 

F372L T45 AIBSTRINS 18 .3900 7.02 

F372L T45 AIBSTRINS 1 .3900 .390 

L43L RR119B/AL Flare 14 1.5 21 

Z999 Severance Ring 1 .0047 .0047 

M662L Cart Assembly 6 .0001 .0006 

F930618.1JY51 09/10/93 
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Table Dl-1 (continued) 

,. ___ ,, ,,,. ''-' ,,,_.-,,,.,,,:,·', _',:·:<·:,_,,,_ '·:<··, '·-,-.-'· ·.··Net" Explosive 

.. · _.······:···. · .. ,. . Weight per item .... ·.·· Quantity .· (NEW) 

UY93L Fill Connector 2 .0032 

S057L SMDC LN 159B 2 .0010 

VY37L Severance Assembly 1 .0047 

M507 CfG bnpulse 2 .0090 

UY13 CfG bnpulse 2 .0090 

M397 CfG bnpulse 4 .0090 

M359 Cart bnpulse 2 .0090 

M731 CfG Act Initr 2 .0276 

TY16L Fire Ext Cart 1 .0009 

M237L Fire Ext Cart 1 .0009 

A086L .22 Cal Ball 2 .0003 

SK73 Det Cord 1 .0010 

M187L Ard 446-1 CfG 1 .0276 

M073L CCU-11/B CfG 1 .1726 

CY74L RR141AL Chaff 8 .0004 

F562L MK4 Hot Spot 1 .0013 

F919E M904 Nose Fuze 2 .1650 

F387E M147 AIBSTRIT 1 .8800 

Cartridge, Fire Extinguisher 2 .0009 

Cartridge Assembly 15 .0001 

Cartridge Assembly 22 .0001 

Cartridge, Fire Extinguisher 3 .0009 

Chaff Package RR-14IEIAL XB3 6 .001 

Cartridge bnpulse ARD 863-1 6 .0090 

M189L ARD 863-1 CfG 6 .0090 

Initiator, Instant 33 .0070 

CI'G, 40 mm Practice XB3 4 .0008 

Explosive Tune Delay 2 .0013 

P9306li.UYSI 

Total NEW 

.0064 

.002 

.0047 

.018 

.018 

.036 

.018 

.0552 

.0009 

.0009 

.0006 

.001 

.0276 

.1726 

.0032 

.0013 

.33 

.88 

.0018 

.0015 

.0022 

.0027 

.006 

.054 

.054 

.231 

.0032 

.0026 

09/10193 
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'nlble Dl-1 (continued) 

· > <. ·••••·>•.··•· < · ( > / .. · .. •·. < <>••••·/Net.ExploSive. ·•··•• 

. ••·······•··. ··•··· ······· • ··•··.·.·.·· .····•.······· > .. ······••••·•· t ····································.··.·.·.···························· ... ··············.·Quanti···.········ .•.•..... ·.········· ·ty········ ~(NE·. t perW). item. . .. ·.· ·.·.·or. ... · o.tal NEW ····:~()lllell~~·· •?·········· i{ .\······································· ·lll 
Flare, Infrared Counter RR119 

Cartridge, Fire Extinguisher 

Chaff Pclckage RR-1411 AL 

CTG, Cal .22 Ball, Long Rifle 

Chaff Pclckage RR1411AL XB3 

Cartridge, Fire Extinguisher XB3 

Cartridge, 20 mm, TP 

Cartridge Impulse ARD 446-1 

Cartridge Impulse ARD 863-1 

Chaff Pclckage RR141/AL 

Mixed Small Anns Ammo XB3 

cro, 20 mm, TP, M55A2 

Chaff Pclckage RR141B/AL 

Shielded Mild Detonating Cord 

Adapter Booster, Thil M147 XB 

Kit, Signal, Distress 

Chaff Pclckage RR141 Inert XB3 

Cartridge, ARD 800-1 XB3 

Cartridge Assembly 

Shielded Mild Detonating Cord 

Bomb, Practice MK 106 MOD 1 

Chaff PKG RR141 B/AL Dummy Kit 

Cartridge, Impulse ARD863-1 

Cartridge, Impulse ARD446-1 

Cartridge, Fire Extinguisher 

Source: 27 ABOS/ AOE, Cannon AFB. New Mexico 
Munitions Disposal Rcpon. 

12 1.5 18 

1 .0009 .0009 

23 .0004 .0092 

6 .0003 .0018 

15 .0004 .006 

8 .0009 .0072 

1 .0861 .0861 

3 .0276 .0828 

1 .0090 .009 

14 .0004 .0056 

120 .0008 .096 

1 .0861 .0861 

1 .0004 .0004 

13 .0009 .0117 

60 .8800 52.8 

58 .056 3.248 

1 .0000 .000 

14 .0090 .126 

4 .0001 .0004 

7 .0010 .007 

1 .0065 .0065 

2 .0013 .0026 

18 .0090 .162 

1 .0276 .0276 

3 .0009 .0027 

Total NEW for all items 184.842 

F930618.11Y51 09110193 
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Table Dl-l. Itemization of waste munitions treated at OD unit, Melrose AFR, for 1990 

BDU-33 Practice 900 .0013 1.17 

MK-106, Practice 100 .0013 .13 

MK-4, Signals so .0013 .065 

Chaff so .0004 .02 

RR-119 ACFr Flare 390 1.5000 585 

Fuse FMU-54 1 .0008 .0008 

Cart., Impulse 55 .0007 .0385 

A/CCart 1 .0009 .0009 

Explosive Kit, E 1 .1869 .1869 

Explosive Kit, Separate 1 .1610 .161 

Insulator, Cart 1 .0007 .0007 

Transfer, Assembly 2 .0008 .0016 

Insulator, Cart 2 .0007 .0014 

Initiator, Propellant 1 .0022 .0022 

Initiator, Propellant 1 .0018 .0018 

Initiator, Delay 1 .0009 .0009 

Explosive Kit 1 .0007 .0007 

Cord Assem Det. 1 .0037 .0037 

Cord Assem Det. 1 .0007 .0007 

Initiator 1 .0059 .0059 

Delay, Initiator 2 .0006 .0012 

A/CCart 15 .014 .21 

Cart., Impulse 108 .108 11.664 

Gas Generator 1 .906 .906 

Cord Asmby 6 .004 .024 

SMK Grenade, MK 1 .720 .72 

Projo Simulator 1 .141 .141 

F930618.1JY51 09/13/93 
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'l&ble Dl-2 (continued) 

NOJD~attatj (<•· .· •. •······••···.· .. · ~ty ···• r > Net Explost~ . / Total NEW 

Small Arms Ammo 1572 

Grenade Simulator 1 

Signal Cart. 62 

M905 Fuse 3 

M904 Fuse 2 

RR-141 Chaff Cart 2 

Adpt. Booster 1 

Tlllle Fuse 25 

C-4 20 

Nonele Blasting Cap 2 

BDU-33 Practice, MK4 Signals 171 

MK-106, Practice, MK4 Signals 5 

MK-4, Signals 4 

Ground Burst Sim 6 

AIC Cart 2 

Hand Grenade 2 

Impulse Cart 3 

Reel Assem. 1 

Impulse Cart 3 

Impulse Cart 4 

Det Cord 2 

Det Cord Assem. 2 

AIC Cartridge 1 

Det Cord 2 

Impulse Cart. 8 

AIC Cord 3 

AIC Cart. 1 

Det. Cord Assem 1 

P93061B.UY51 

.. ·····~peritem 
... · ...•....••.•.•......••.•• (NEW)(Ib) 

.0003 

.081 

.207 

.045 

.330 

.001 

.880 

.135 

1.25 

.005 

.0013 

.0013 

.0013 

.85 

.0018 

.72 

.003 

.0022 

.018 

.064 

.0016 

.0014 

.0009 

.0008 

.0056 

.0027 

.0009 

.0008 

.4716 

.081 

12.834 

.135 

.66 

.002 

.88 

3.375 

25 

.010 

.2223 

.0065 

.0052 

5.1 

.0036 

1.44 

.009 

.0022 

.054 

.256 

.0032 

.0028 

.0009 

.0016 

.0448 

.0081 

.0009 

.0008 

09/13/93 
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Table Dl-2 (continued) 

N6Dtendature . ····· ........ · ...• ·.·····•···· > < QuaDtity. > X Net Ex}ll0sive •.•••••••••• ··•·· > Total NEW ... · .. ··.·.·· ... ·· .. ·.. ·• .....•.•.•. · ~tperitem 
..... (NEW)(lb) 

Rifte Cart. 6 .0246 .1476 

Rifte Cart. 1 .0041 .0041 

12 Gauge Shell 8 .0304 .2432 

Rifte Cart. 1 .0064 .0064 

Rifte Cart. Mag. 1 .0128 .28 

Rifte Cart. M-1 1 .0021 .0021 

Shot Shell 20 20 .058 1.16 

Det Cord 30 71b/1000ft .21 

Tune Fuse 30 .305lb/50ft .162 

C-4 30 1.25 37.5 

Blasting Caps 10 .270 2.7 

RDU-48 2 .0026 .052 

Initiator, 1010-4 2 .0070 .133 

Initiator, 1007-4 28 .0066 .2772 

Delay Ctg., 25 Sec. 1 .0005 .0005 

.22 Cal Ball 3 .0003 .0009 

Ctg, Booster 1 .0001 .0001 

Initiator Delay 1 Sec 22 .0070 .154 

Grenade, SMK Green M18 1 .7200 .72 

Initiator Deal .30 Sec 2 .0031 .0062 

Initiator Delay 1.0 Sec 10 .0070 .07 

Simulator, Projectile, M115A2 1 .1410 .141 

Sim, Grenade, Hand M116A1 1 .0813 .0813 

erG, 5.56MM Blank M300 1 .0011 .0011 

erG, 20 GA. Shotgun 32 .0350 1.12 

Initiator Delay 1.0 Sec 4 .0070 .028 

BPIR Gas Generator 1 .0069 .0069 

5.56MM 848 .0011 .9328 

F930618.UY51 09/13193 
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'IBble Dl-2 (continued) 

. . . . . . .· . 

N~ ..• ·.••·.············.· ·•······•····.. >< /.Quantity ····.· ·.·.·.. Net Explosive . . Total NEW 

7.62MM 

Cartridge, Aircraft 

Fuse Pract M904 

Fuse, Bomb Thil 905 

Fuse, Bomb 

Cartridge, Impulse 

Cartridge, Chaff, lnf 

Cable, Inertia Reel 

Cartridge, Aircraft 

Cartridge, Signal PR 

Cord Assembly, Deton 

SMDC Line #1080 

ARD 863 Ctg. 

Adapter-Booster, 80M 

Cartridge, Impulse 

Fuze, Bomb 

Cartridge, Aircraft 

Cartridge, Signal MK-4 

Bomb, Practice BDU-33D 

5.56 Cartridge Ball 

BDU-33 Practice, MK4 Signals 

MK-106, Practice, MK4 Signals 

MK-4, Signals 

BDU-48 

Time Fuze 

C-4 

Nonele Blasting Cap 

F930618.JJY51 

687 

1 

1 

1 

1 

1 

2 

1 

1 

61 

4 

2 

9 

1 

4 

2 

3 

1 

1 

1 

170 

12 

13 

4 

25 

50 

2 

\\eight per item 
. (NEW)Ob) 

.0067 

.0009 

.1650 

.0150 

.0006 

.0276 

.0000 

.0000 

.0009 

.0602 

.0008 

.0010 

.0090 

.8800 

.0276 

.3600 

.0009 

.0602 

.0013 

.0041 

.0013 

.0013 

.0013 

.0013 

.305/SOft 

1.25 

0.005 

Total NEW for all items 

4.603 

.018 

.165 

.015 

.0006 

.0276 

0 

0 

.0009 

3.612 

.032 

.002 

.081 

.88 

.1104 

.72 

.027 

.0602 

.0013 

.0041 

.221 

.0156 

.0169 

.0052 

.076 

62.5 

.010 

771.586 

09/13193 



D-8 

Table D1-3. Itemization of waste munitions treated at OD unit, Melrose AFR during 1991 

n ; itlif '1'1 i ' .•••••••.••••• '.······················.<·'·.··.···· .••...••...••.•..•. 1.······.• ...•.•.••.. , ••...•••.•.•.•....• , ••.• , •••..•.•.•...•..• , •.•. · •. •.!.•·Quan············•·••••••········ti••.l:ty!~ !.•i ..•.•.••.. f,., ••. , •..•..••.•.•..•.••.•.•.•.•.•..•.•.••. ,.,•.N.•,t·.··~(NEt ;e·.··• / < .. . N~encl~~ , n 1 t~ NEW 
BDU-33 Practice, MK4 Signals 246 .0013 .3198 

MK.-106, Practice, MK4 Signals 24 .0013 .0312 

MK-4, Signals s .0013 .0065 

Initiator, 1010-4 83 .0070 .581 

MK13 Modo, Signal 1 .2120 .212 

Ml15A1 Simulator 2 .1410 .285 

Cart, 1 Sec 13 .0005 .0065 

Cart, 25 Sec 19 .0005 .0095 

.38 Cal Ball 1 .0008 .0008 

.22 Cal Ball 68 .0003 .0204 

5.56MM Blank 8 .0011 .0088 

Cart Booster 1 .0001 .0001 

Initiator, Delay 3 .0022 .0066 

Initiator, Delay 7 .0007 .0049 

Starter Cart, MXD-4 1 8.000 8 

Manifold Cover 2 .0670 .134 

Initiator Assy 1 .0006 .0006 

Det Cord Assy 2 .0008 .0016 

Det Cord Assy 2 .0012 .0024 

Det Cord Assy 2 .0006 .0012 

Det Cord Assy 1 .0009 .0009 

Manifold Cover 3 .0007 .0021 

Fire Ext. Cart. 5 .0009 .0045 

Impulse Cart. 2 .0010 .002 

Initiator 2 .0069 .138 

Initiator 4 .0030 .012 

P930618. JJY51 09113/93 



•·•· Nomelldature 

Hand Grenade 

Det Cord Assy 

Det Cord Assy 

Det Cord Assy 

Det Cord 

Demp Chaic (TNT) 

RR141 Chaff 

Simulator, Grenade 

Bomb Fuze, FMU-54 

Tune Delay 

Tune Delay 

Tune Delay 

Initiator 

MK-4, Signals 

cro Imp. 

CTG5.56MM 

cro .so Cai 

C-4 

F93061B.IJY51 

D-9 

'lable Dl-3 (continued) 

1 .7200 

1 .0007 

5 .0008 

1 .0010 

15 7lb/1000 ft 

3 .500 

5 .0004 

2 .0813 

2 .3600 

1 .0018 

3 .0034 

1 .0018 

3 .0059 

2 .0013 

70 0\2 

768 .0011 

3 .1017 

60 1.25 

Total NEW for all items 

.72 

.0007 

.004 

.001 

.105 

1.5 

.002 

.1626 

.72 

.0018 

.0102 

.018 

.0177 

.0026 

.84 

.8848 

.3051 

37.5 

52.528 

09/13/93 
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Table D1-4. Itemization of waste munitions treated at OB/OD unit, Melrose AFR during 
1992-1993 

Nomenclature 

cro, .38 Cal. 

CI'G, 40MM 

Fuze, Proximity 

CI'G, Signal 

Signal, Smoke 

Flare, Aircraft 

Water Gel 

CI'G, Aircraft 

cro, Prop Int 

Cord, Detonating 

Cord, Detonating 

Cord, Detonating 

Cord, Detonating 

Cord, Detonating 

Cord, Detonating 

Cord, Detonating 

Cord, Detonating 

Cord, Detonating 

CI'G, Initiating 

Squid, Electric 

CI'G, Impulse 

cro, Initiating 

CI'G, Engine Start 

Kit, Explosive 

Relay, Explosive 

Kit, Explosive 

P930618.1JYSI 

1 

1 

1 

3 

2 

390 

1 

13 

1 

1 

1 

1 

1 

4 

2 

1 

1 

3 

1 

499 

12 

1 

2 

1 

4 

2 

.0006 

.0008 

.0008 

.1806 

.4240 

.4212 

.5 

.0177 

.0018 

.0007 

.0006 

.0008 

.0012 

.0020 

.0014 

.0005 

.0007 

.0024 

.0007 

.1497 

.108 

.0034 

16.0 

.0037 

.0052 

.0037 

.0006 

.0008 

.0008 

.5418 

.848 

164.268 

3.5 

.2301 

.0018 

.0007 

.0006 

.0008 

.0012 

.008 

.0028 

.0005 

.0014 

.0072 

.0007 

74.700 

1.296 

.0034 

32 

.0037 

.0208 

.0074 

09/13193 



N~········•···········.·.··· 
. . . 

Initiator 

cro, Impulse 

cro, Adt 

Kit, Explosive 

Kit, Explosive 

Delay Init 

Trans Assy, Det 

cro, Initiating 

cro, Prop lnit 

cro, Prop lnh 

cro, Initiating 

Delay lrtii. 

cro, Initiating 

F930618.JJY51 
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Table Dl-4 (continued) 

3 

81 

2 

2 

4 

8 

4 

10 

4 

5 

2 

5 

3 

Net Explosive· ... ··· . Total NEW 
·.····Weight per 

·· ....•.•..... hem (NEW) 

.0021 

.2025 

.0018 

.322 

.7476 

.0012 

.0032 

.007 

.0072 

.011 

.0014 

.045 

.0177 

.0063 

16.403 

.0036 

.644 

2.990 

.0096 

.0128 

.07 

.0288 

.11 

.0028 

.225 

.0531 

Total NEW for all items 298.006 

09113193 



APPENDIX 01-2 
CANNON AFB REGULATION 136-18 



I:,' 

DEPARTMENT OF THE AIR FORCE 
Headquarters 27th Comat SL.Poort GroL.P (TAC) Cannon Air Force Base, New Mexico 88103-5000 

CAFB REGULATION 13G-18 

Armament 
DECONTAMINATION OF MELROSE BOM!31NG/GUNNERY RAIIGE AND DISPOSAL OF I.IUIIITIOilS 

This regulation establ lshes procedures for the removal of Inert or I lve ordnance from Melrose Bombing/GLnncry Range, and munitions approved for disposal of AF Form 191, Ammunitions Disposition Request, by any approvr.d metllOd. 

I. Responsibilities. Tho senior Explosive Ordnance Dlsoosal (EOD) member, AFSC 464XO, of the team involved with the operation(s) and supervisors of supporting activities will be responsible for ensuring campi iance with this regulation. 

2. References. AFR 50-46, Weapon Ranges; AFR 127-100, Explosive Safety Standards; AFM 87-1, Volume VI, Excess & SUrplus Personal Property; TACR 136-7, TAC Explosive Ora1anco Oisposal (EOO) Management Program; TO 11A-1-42, General lnstnxtions for Disposal of Conventional Mmltlons; TO 11A-1-46, Fire Fighting Guidelines, Transportation, and Storage; and other applicable 60 series explosive ordnance disposal TOs. 
3. Explosive limits. Explosive limits l'lill bo held to tho minimum. This InclUdes tran~portation of d'J'J ordnance to a disposal site, consolidation of dUds, disposal in place, and rtJ.lflltiOils approved for disposal (/\F Form 191, Ammunitions Disposition Report). 

a. Consol !dation of items. Cl~rges ~repared for disposal wil I be I imited to 1,000 pounds of Class I, Division 1 explosive. 

b. Disposal in place. Explosive limits l'lill bo held to tho minirrum <JmOUlt necessary to offe.t diSI;:.::;JI of munition(s) encountered. 

4. location of Operations. Molrose 13orrbing/Gu.roory f1<lli\J0. 

a. Monthly, anll.lal or 5-year clearance. Targets nre cleared IA'Ii AFR 50-~G. as SLtJplemented. 
b. EOD site. Located 6,000 feet sout11 of tho main tower and 4,000 foot west of tt1e cast boundary fr;rJca of the range complex. 

5. Persomol limits. 

a. MinimlJ!I: 

(1) M.mitions disposal ooeratlons rtill be corxJucted under tho s~crvision and control of a qualifiwJ and experienced supervisor, E-5 or above, possessing tl~ AFSC ~6450 or 405~13. At least two qual if ieu ~r~ krowledgeable perXrnnel wi II be 1X1ysical ly present at eJcll uisposJI operation. 
(2) A miniml1ll of two EOO or contractor will be ~ysically present during any range cJccontaminaticn operat im. 

(3) At least me qualified EOD or contractor l'lilll.Jo included in eJch rango team workin[J in a contaminated area. 

b. Maximl1JI.· Personnel I imits wi I I be basco on the t:r1JC of rJnCJe cecontar.~imtim or area clearance to b8 performed .. At no time will the nL'Jlber of perscnnol et.cccd the nur;;!Jer that cJn be effectively controlled or suoervised. l'lhen practical, individual tcJms will IJo lir:Jitcd to me 4\Jillified EOD or nssigned riHI'J'l 
pcrsomol, or qualified suporvlsor for every seven teJ::J ~,S>r~l:crs. 

6. Equipment Requirements: 

a. EDD Equipment: 

(1) Vcllicle 4x4, as rcqui1cc.J. 

;rsedcs CAFI3R 136-18, 24 APri I l~U7 ... '/: of rr 111 t cd P;~ouo.: o 
Ul'l!: /\0[ (~t>(Jt SJrnuol R. SllvJ) 
NJprovcd By: Lt Col Charles D. ¥:1littenberg Editor: I. M. York 
Distribution: F; X: HOTi\C/DOSSY 
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(2) Spare tires, ono per vcl1iclo. 

(3) lntrabase radio, one per vehicle and one per operating team chief. 
( 4) Range book . 

(5) First aid kit, one par vehicle. 

(6) fire fighting oquipmont, as required. 

(7) Common hand tools, as required. 

(8) Pioneer tools, as required. 

(9) ~Unitlon Inspector stamps, as required. 

(10) Spray paint, as required. 

(11) Spray handles, if available. 

( 12) Water call3, tl'l\l each (wi lh ico). 

(13) Work gloves, as required. 
• ( 14) Non--exp I os iva demo I it ion equipment, as required. 

b. Equipm~nt provided by rango co11tructor. 

(1) Dump trucks, as required. 

(2) Front end loader, as required. 

(3) Grader, as required. 

7. Safety Precautions. 

a. General. 

CAfBR 136-18 

(1) All applicable safety precautions listed in referenced publications will be cor:-plied with. 
(2) Persomal will not work en tllo range u1lcss properly briefed by EOD, range, or e1.plosive safety personnel. 

(3) At least tl'l\l individuals will be present during any work in contaminated areas. 
(4) Whon doubt exists as to tllo condition of :1n Item, tl10 Item will bo considered h<lliJrrlow; 11r1til proven ol110rwlso. 

(5) During clearance oocrations, porsor¥lol wi I I maintain safe distance and wi I I assef.ble only in safe cleared areas. 
· 

' ' (6) Ordnance it~ms oth<:r tlnn ~:~II arrc:; end 2r;-., m>itiv~ly ir~c::ntifiej cs Tar';j:;t Practics (i?) a:::mmition, will not be touched cr pic~ed tc:J L"ltil in:.::scte:! arY.l certifie-:J as insrt. 
(7). 'lihen an C."'CS'..nl situ~tic:-~ cr s~fe~1 ce;t;~iC\l is r:::ts-:!. ~II r--:~io: ;;i!l te stc:;;ed and the senior EW r:Jei.:ber or range t..:otc wtll te notified. 

(8) Heavy equipment operators wi II not rm over s:nall ordmnce items, such as s.~.JII u:::s ~'d miniature practice bombs. 

(9) Areas wil I bo cleared of all or~1ancc prior to grading or plcriing. These are~s incluje ~==~ss roads and lead-in I incs in, around, Jfld tl1rougl1 taros:?t urcJs. 
(10) During ranqc clr.aruncc opcratior1s. tile sen1or f.OD mr;r;;bcr wi II m.1inL1in radio comnllU1ication WJtl. range tmmr by intrabase mobile rarJ1o. Ranuo crc11s ilnd teJrns will ma1ntain communJcJtJons with sen1or EOlJ mcnber or range tower. 

(11) Areas l'lllCrc work JS tl) t.Jo pcrfurrnrJr.J, wi II be cllcckcd by EGO pcrson11cl or tho rJngo IICOIC prror to r.JispatciJing work crews. 

b. Emergency procedures. 
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3 (1) Cease all operations immediately and, as time permits, relay sper.ific oetai Is to 27th Tactical 
Fighter Wing (TFW) Command Post by phone or by intrabase mobile radio through Cannon Rescue Control. (2) Unscheduled aircraft. Ocpar t tl\0 arc.1 immr.diatoly ton safo ill Oil u:;lrliJ l11u :;a fest C:lJI(J mu:;t 
u1rcct routo. Concurrently notl fy rango tor1ur or Cannon MU Control Tower by radio. 

(3) Personal injury. Administer Self Aid and l3uddy Caro, imd request an ambulance or if avai JalJic, 
air evacuation by landline or intrabase radio. 

(4) Range fires. Notify tt1o senior firefirjl1ter. Do 110t attcmJJt to cmtrol urass fires in areils 
contilminatcd with explosive on1t1ancc. Control fires mil :.>afo area by mean:.> of firetJrc<.tk:.>. 8. Responsibil itles of Support Agencies. 

a. Range Contractor will: 

(1) Notify and coordinate with the EOD Branch Operations NCOIC all range maintenance operations 
involving work in contaminated areas except strafe target areas. 

(2) Clean and supervise the cleanup of strafe target as required by ~oplicable directives. Tl1is 
ammunition consists of smal I arms (up to ar~ including 50 cal ammunition and 20 mm cartridges, cartridge 
cases, projectiles, and hard objects l'd1ich can bo readl ly identified as being free of explosive l~azards. (3) Provide heavy equipment aru operators for scheduled range clearance opera\ions. 

(6) Designata and control llolurrKJ areas for runiti011:> residue pending diSIJOSition by means <.;tt,r;r 
than burial. 

(7) Do not release any munitions residue from the range witt)Qut the c1pproval of tt1e EOD Branch. (8) Ensuro that all personnel assiur1ed to tf1e rJnge co:::plex rccc1ve reauircd r~mg8 safety brrcf rr'T'· b. DRMO wi II: 

(1) Furnish guidance on disposition 'lf munitrcr1s resirJue nl1ere snr:crfic instructrons h.we not !1r:cn 
issued. As a rule, Items 11hich c.1noot be rcc.JistritJulcd locally or cold wrtll a monetary return 

(2) Determine storage location and cfassificatico of munitions rcsrwe pend1ng lr;c.JI 
redistribution/sale to commercial buyers. 

(3) Contact t11e EOD !3ranch prior to tire rele.1se of nny munitions material recovered from the ran~;~J. c. The Bc1se Fire Department will provide fire figl1ting eouipr:~cnt und pers~mel durrng disposal of 
explosive items and standby personnel l'lilcn tfeemcd nccessilfy by the Base fire Chief. -

d. The Base Hocpital will ensure tll.lt iJil ;~rr.lllJI;wcc iJII(J a qualifietf medicJI tec!Hllciarr is avai Iallie frJr 
dispatch to tt1e range, should an cmcr gency <Jr ise. 

e. Munitions Storage Area wil 1: 
(I) Provitfo mLUlitions in:;pector:. for prue;e:;:;IIH.J iill ;,rnall arm> JrHI 20nr.1 brass (cJrtrrc..I'J~ case~) fr;r 

turn in to DRMO. 

(2) Provide personnel amJ trJrq>rJrtJtiurl to trJII';purt munitions IM ilfJplicotJie dircctrvcs. (3) Assign holding areas for mru1itionc. y,1Jich ilre r~uetur.cntec.J on lJ,r. f,mmi.Vlilio!Js Oi:.oosrtion Hr.:O'I'!~t 
(NJR) and jointly witll EOO, ensure JJrc-inc,pcclicn Jnc.J <tcc:omtilt.Jrlity prror to rJ11ya disposal opcratror1s. f. EOO personnel wi I I: 

(1) Inspect and certify all JnlUllliurr> r·,:u:pt :.111.111 .1rms a11d 7llnrn II' .1m:ntu1rtrun. 
(2) Destroy all items containing explosives or ot11er liJZilldous m.1tcrrals. 
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(3) Process all IRI1itions residue, 'flitl1 a resale value for disposition. 
(4) Coordinate the disposition of all runitions residue with omo. 
(5) Perform or monitor final inspection of mmitlons residue released for local redistributicn or sale to commercial buyer. 

g. Bio-Environmental Engineer wll 1: 

(1) Collect annual soli samplo of Thermal Treatment, Open Burn, ond Open Detmatlon Area. 
(2) Preserve sample. 

(3) Submit sample fGr Lab Analysis. 

(4) Provldo Gopy of Sample ~alysis to 27 CSG/DEV. 
9. Sequence of Operation. 

a. Preliminary actions; 

(1) ·Ensure specific datos und times for all runge operations have been coordinated with Range Contractor, 27 TFW Command Post, and 27 TFW Current Operations . • 
(2) Upon notification of a range or;e:-ation, dclermino per!:>umol, equipment, and dcoolition e)1Jioslvo requirements. 

· 
(3) Coordinate the dato of operation and action indicated (as applicable) with t11e follotnna agencies: 

(a) Inform rnunl t ions Operations Sect I on of thl) pre- ins[Jcct ion and inventory of a II rrt.rll t ICJn:> authorized for disposal as specified on completed AF Form 191, and ensure all required docL."nents are avai !able and properly fi lied out. 

(b) Coordinate with the mmitions storngo sect10n of tho type, quJntity, date, and time mt.ll'lltions wi II be plckod up or del ivorcd JS required. 

(c) ContJct Base Fire Chief and coordinJte the type of fire fighting equipment needed. Contact the Law Enforcement desk (4112) Jnd coordinate any help that m1gt1t be needed. 
(d) Contact range contrJctor to coordinate hcJvy equipment requirements. 
(e) Contact the BJse Hospital E~crocncy Room and coordinate with the Base M3dicaf faci I ity Jbout the type of equipment to be readily available dur1ng ranoe operations. 
(f) Inform t110 Envirollmcntal Cwrdimtor of t11o qUJntity (pouJcJS) of explosives to be d1:r;uscd nnd dato of disposal. 

(4) Notify all agencies involved of nny change or cancellations. 
(5) Postpone or cnncol tt10 disposal cperJtiorJt.1Jcn adverso II'<:Jtller concJitlons ure expected cJtJrJnCJ tt11} 

disposal period. 

(6) Check vehicles for fuel, proper cperating conditions, essential accessories, and ensure thJt all safety appliances are in good worKing order. 

(7) Under no circumstance will ordimnce pit f.Jo fillcc.J l'litt1out notiflcJtion and approval by 27 c:;G; DEV. 

b. Prior to departure to ~~!rose Range: 

(1) Notify tlio followin(J nucnc1c:; ns JJ;plic;il.Jiu. Inform cacl1 J(JI;r,cy of location, tyr.,~o of or.,~cr,JtJon, and duration: 

AGEIICY 
f\EOUinn~EIIfS 

~wit ions SlorJ[JO Sea pJraurarJIJ ClJ(3)(1J). 
f,lJnitions AFK Sec PJragr;~ch gJ(3)(J). 
~k;dical Faci I ity ~>!o Jl<lrofJfcPil Q.J(3)(d). 
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Security Pollee 

Fire Department 

Base Operations 

Commard Post 

Wing Safety 

(2) Assell'bly person1101, tools, and cq.Jipmcnt. 

5 

Notification only. 

See p<Jragra~h 9J(3)(c) 

llotl f I cation only. 

Overfll~1t·restrictlons are In effect. 

Notification miy. 

(3) When more than one vehicle is used, dispatch vehicles with required number of ~ersonncl to pick up demolition material. Drlver(s) will be briefed on the approved base explosive routes. 
(4) Load e~ipmont in other vohicle(s) when avai IJt.Jie. 

(5) Proceed to Munitions Storage Area (MSA) and assemble convoy at the main entrance gate, if applicable. 

(6) If tr;~nsportlng explosives from tllo MSA to !.~Jirose, on~ure tl1at tim explosives are properly secure to the vehicle and tile proper placard:> are placed on t11e vehicle. 

(7) Brief alI personnel on convoy ~rocedures. Refer to CAFOR 75-1, Movement of Explosives. 
c. Arrival at ~~lrose Range: 

(1) Notify Security Police of arrival, if appllcJble. 

(2) Call Command Post to confirm tflilt EOO is tmrking on lt10 riln[Jo and the rango I~ Inactive. 
(3) Ensure medical and flrofiyJ1t1ng ~orsonrYJI are available and proper equipmeht is ooeratimal. 
(4) Coordinate range operations with range sLvervisor. 

(5) Orlef EOD, range, meulcJI, <111d fire ccpJrtrr.cnt personnel on ::.pccific operations to be corrducted, to include the following: 

radio. 

(a) Location of ro'Ork, size and nur;Jber of workir'.Q parties, team chief, ard equipment req..me~ents. 
(b) Obtain range rJdio and estJbli~h cor.,:nmicJtions w1tt1 bu~o or ottwr control point. Sion out 

(c) Ensure rango bui !ding is staffod by raf11JO personnel. 

(d) Designate lndividuJI to administer EOO briefing of aug:nentecs, and if required, ranue personnel. 

(6) Assemble personnel for EOD briefing and cmp/1asize tt·.a follonir.g: 

(a) Empl1asizo safety as outlined in parugruPil 7 of t11is rcuulation. 

(b) Personnel will sign tho EOO briefing stiltement cnly nl1cn instructions have been properly understood. 

(c) Adherence to safety rules will bo observed at all tir.:cs. 

(7) Divide into teams and assign work locilt ior1s. 

(8) Dispatch working Darties. 

d. Clearance of t<~rgots. 

(1) Tactical targets: 

(a) EOD personnel will lineupJndwalk tl1ruu:;i1JrlarcJ to Jrl~IJoct and certify munJtJuns for Jgmontco or contractor romovJI. 

(b) Certify residue as follo~s: 
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CAFBH 13G-1S . 1 BDU-33 und M)( 106 practice bombs tl1at are dud fired or non-probeable wi II be placed ir\ the 
tra 11 er or dump (ruck and transported to tt1e ECD d i sposa I site. 

or contractor. 
2 Exoended munitiws residue will bo marked with h11ite spray paint for removal by augmcnl<:e:; 
3 M.iMl< 80 series c;nd BDU-45/50 practice bombs will be Inspected to determine filler san<! or 

concrete and marRed as follows: 

a. lnspoct noso and tall to determine filler. If ltiERT, bomb will have "13U!W" markr.rl in 
hhite spray paint on the side and will be removed by range porsomel to disposal area and 60 series pnx.ecJures 
performed. 

b. If determination cannot readily bo made, Item will be "BLOW" marked on the side in 
11f1 i te pa lnt and d i sposa I procedure:; wIll bo per formr.d us lng app II cab I e 60 series tecl1fl i ca I data. Then item 
w iII be removed by range porsome 1. 

· 
e. Disposal of mmitims oo Melrose Range: 

(2) The BOU-33 practice bomb bodies ·rfill be piJccd in the ran~9 holding area as time permits fer 
consolidation of items. They l'lill bo inspected, marked, transported, and processed throug~l orno lAW TO 1111-1-
60 and local directives. 

(3) k\1{ 80, M series, and BDU-50 practice bomlJs will bo d..:militarized in a mJmer to expose to filler. (4) Dud fired pructico bombs and f.Df\ mtulitions will bo processed und transported to the EOD disposal 
sito and disposed of lAW TO 11A-1-42 and applicatJio GO series technical orders. 

(5) Coordinate with range control and verify pcmission to conduct required cperJtions, such uS 
disposal in place, detonation and drsposal ra~o and burn operations. 

(6) Due to EPA concerns burning of mt11ition items will only bo t~ccomplisllcd If no other meJn'J of 
disposal aro avai lablo. 

f. Removal of rrunitions rcsiduo from )iolroso RJngo: 
(1) Coordimto equipment rcQJiremcnts ~11tt1 rar1uo supervisor. 
(2) Inspect outgoing loaus of brass for oxtrCJneous material and transport brass to }ASA and turn in to 

inspection section. 

( 3) Ensure a II i terns, except brass. are 100 percent inspected and marked I A \'I T.O. 11A-1-60 prior to 
being loaded for removal. 

( 4) Ensure 1 cuds are secured to vel11 c I e so rna ter i a Is l'l i II not break I oose en route. (5) Complete proper paperwork at omo. as applicable. 
g. RolcJso or sa lo of mtJlit ions res ruuo by [)n/,10: see parJ(Jr<JtJil £b of thrs regul<Jt ion. h. Completion of range operations: 

;'~ (1) lnspoct c!o<:~red and dlspo::;Jt aroJ::; for munition::; re:;iuuo JIIU disposu of IAI'I liPPI ic,>llle 
directives. 

(2) Release medical and f iref iuht inu pcrsorl'lol, to incluuc JU(]11cntecs, ~~1en m lcnur.r rcouirccJ. 
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(3) Turn in range radios. 

(4) Call the Collll1lJnd Post to notify thr:m t11:1t F.OO is dcpartino tt1o r:Jr1(]r:J ilncf tt1.1t t11o rnnor:J m.1y fi'J act lvo, :~s roqulrou. 

(5) Return any ur~Jsod explosives to tho t.GA. 

(6) Accomplish the required reports. 

(a) AFTO form 358, Explosive Ordnance Disposal Report. 

(b) Af Form 191, Ammunition Disposition Report, If appl !cable. 

(c) AF Form 2005, Issue/Turn in Request. 

(d) EOD Thermal Treatment Facility Inspection Log. 

(e) DO form 1348-1, DoD Single Line Item Release/Receipt Document, if applicable. 

1 If tho Identity of tho item is not rctalnccJ and a salahlo QIJantlty of residue remains after d i sposa I, ensuro-tha t tt1o d i sposa I s ta tcmcnt reuds: "[)I sposa I l1as been accomp I i shed. lhero is materia I hili ct1 has been downgraded to scrap or waste." 

2 If the identity of ttm Ttem is not retained and a salable quantity of residue does not remain after disposal, ensure that til disposal statement rcuds: "Disposal has been accompl islled. There 1::; not residuematerlal whic!1 has boen dol'lngraded to scrap or waste." 

. 3 When enguged in a dcmi I itarization operation, the word "disposal" wi II be deleted form the statement. The wresidue material" portion of tt1e statement will be accomplist1ed as 1n paragraph (e)l anrJ 2 above. 

Distribution. This regulation will t.Jo readily available to all personnel concerned and will be availilblc the operating location. 
~ 4 • .. :·:·.:. :: ... • 
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JAMES J. SCifNElbER, Cilptain, USAF 
Chief, Base Information MJnagcment 

SUMMARY OF CHANGES 

UAVIO E. flEIISOII, Col011cl, USAF 
Comm;:mucr 

I fit t<~cl1~ent 
E >lJCncJcd ~lJn it ion::; L is t 

Changes responsibi I ity of the hospita I (pilrilaraprl Bd); acld:. rcQuiroment for Oio-Envlronmcntal Enrjlnr~r:r (paragrilph 8g); cl1angcs certifying rcsiwc (Pilril()rnr..'>~l ~(l)(!J)); and auus to tho disposal of mmitior1s u1 Melrose Range (paragraph 9e(6)). 



CAFGR 136-18 AttJchmont 1 

EXPENDED MUNITIONS LIST 
The following munitions items have been expended on Mol•·ose Range and may be found during clearance 
operations: 

1. MINIATURE PRACTICE BOMBS 
" a. MK 106 d. AN MK 23 

b. BDU 33 a. MB 2 
c. BOU 23 , . MD 6 

2. FULL SCALE PRACTICE BOMBS 

a. AN MJOA2 
( "'" I b) e. Mll7 (750 lb) 

b. AN M64AI (500 I b) f. MK 84 ! 2 <Hl0 I bl 

c. MK a 1 !250 I b) &· aou 38 1 

d. MK 82 (500 I bl h. oou 45 

i. ElDU 50 

3. BOMB FUZES USED 

a. M I 00 sarles d. M!l04 (no!lel 

b. Mll2 series e. ',1905 (tao I l 

c. MIOJ 

4. FIRE BOMBS 

a. Fl,IU 7 luzo sorlos 

b. MI73Fuza 

5. AIRCRAFT ROCKETS 

a. 2.25 Inch sub-cal c. TOU II target rcckat 

b. 2. 75 Inch FFAR 

6. WARHEADS FOR AIRCRAFT ROCKETS 

a. MK J Mod 0 2.75 inch practice c. PAK 5 2.75 onch HEAT 
b. M 61 2.75 lncn practice d. MK :56 2.75 inch WP 

~. FLARES AND SIGNALS 

a. M '.)aircraft flares <J. S I ap I I ares 
b. MK 24 aircraft flaros o. MK I J o o !> t r c s s I I a r o s 

c. Pon gun llaroll 1. M I 0 -;r,.oko 'l' onotloa 

1 
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INTRODUCTION 

PURPOSE AND SCOPE. 

This technical manual provides munitions personnel 
with instructions for disposal of unserviceable, ser· 
viceable excess or obsolete munitions and explosive 
items except nuclear or hazardous items. 

Disposal shall not be undertaken without prior 
approval of 00-ALC or in accordance with AFM 
67 ·1. When disposal is authorized, specific instruc
tions for disposal will be furnished in the Ammuni· 
tion Disposition Report (AF Form 191) or other docu
ment which authorizes the disposal action. If the 
commander determines that immediate destruction 
of munitions or explosives is necessary for the pro
tection of liyes or property, disposal may be author
ized by said commander, accomplished by qualified 
personnel, and an after-the-fact report submitted to 
00-ALC. Hazardous munitions and explosives will 
be disposed of by explosive ordnance disposal (EOD) 
personnel. AU disposal operations will be accom
plished within the installation whenever possible. 

This technical manual contaiQs inform.atio_n and pro- -
cedures for the disposal of explosive items and muni
tions. Disposition instructions for items not covered 
in this manual will be requested in accordance with 
AFM 67-1. 

DEFINITIONS. 

The word "shall" is used to express a provision that 
is binding. The words "should" and "n:tay" are used 
when it is necessary to express nonmandatory provi
sions. "Will" may be used to express a mandatory 
declaration of purpose or when it is necessary to 
express a future event. 

WARNINGS, CAUTIONS, AND NOTES. Warnings, 
cautions, and notes which appear in this manual are 
defined as follows: 

II WARNING II 
An operating or maintenance proce
dure, practice, condition, statement, 
etc., which, if not strictly observed, 
could result in injury to or death of 
personnel. 

I CAUTION I 
An operating or maintenance proce
dure, practice, condition, statement, 

etc., which if not strictly observed, 
could result in damage to or destruction 
of, equipment or loss of mission effec
tiveness or long term health hazards to 
personnel. 

NOTE 

An essential operating or maintenance 
procedure, condition or statement, 
which must be highlighted. 

IMPROVEMENT REPORTS. 

Suggested improvements to this manual shall be 
reported in accordance with T.O. 00-5.1. 

ADDITIONAL PUBLICATION AIDS. 

Other publications in addition to the specific iter 
technical manuals, which may be used in conjunctio 
with this manual are as follows: 

AFM6~1 

AFM ~7-l 

AFR 71-4 

AFR 127-100 

Maintenance Management 

USAF Supply Manual 

Preparation of Hazardous· 
Materials for 1\!ilitary Air 
Shipments 

Explosives Safety Standards 

AFOSH Reg General Industrial 
127-66 Operations 

AFM 127-201 Missile Accident Prevention 

Code of Federal Transportation 
Regulations, Title 
49 
AFM 160-12 Treatment of Chemical Agent 

Casualties and Conventional 
Military Chemical Injuries 

MIL-STD-105 

MIL-STD-129 

T.O. 00-5-1 

T.O. llA-1-1 

T.O. UA-1-46 

Sampling Procedures and 
Tables for Inspection by 
Attributes 

Marking for Shipment and 
Storage 

AF Technical Order System 

Ammunition Restricted or 
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Fire Fighting Guidance, 
Transportation and Storage, 
Management Data, and 
Complete Round Charts 
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General Instructions for 
Ammunition Color Coding, 
Identification of Empty and 
Inert Loaded Ammunition 
Items and Components, and 
Assignment of Version 
Numbers to Training and 
Dummy Ammunition Items 

T.O. llA-1-60 General Instructions 
Inspection of Reusable 
Munitions Containers and 
Scrap Material Generated 
from Items Exposed to, or 
Containing Explosives 

Pages vii and viii are deleted in their entirety. 
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SECTION I 

SAFETY AND ACCIDENT PREVENTION 

1-1. GENERAL. 

1-2. These safety requirements and precautions 
will be complied with by munitions personnel during 
disposal of conventional munitions. All personnel 
engaged directly as well as indirectly in operations in 
which a munition is involved shall be thoroughly 
trained in explosives safety and capable of recogniz
ing hazardous explosive exposures. Thinking safety 
and working safely must become a firmly estab
lished habit when working with or in the vicinity of 
items capable of creating a hazard due to the nature 
of their explosive, flammable of toxic fillers. 

1-3. GENERAL REQUIREMENTS. 

1-4. The Explosives Safety Standards, AFR 127-
100 will be followed. 'fhe absence of a safety 
requirement in this technical manual, in a specific 
technical order covering a given ite~. or in AFR 127-
100 does not necessarily inaicate That n·o safeguards 
are required. Prompt action will be taken to control 
any hazard. If an immediately dangerous explosive 
item is encountered, all operations in the immediate 
vicinity will be shut down, personnel evacuated to a 
safe location, and EOD personnel called to render 
assistance in eliminating the hazard. Operations will 
not be resumed until the hazard has been eliminated. 

1-5. If transmitting antenna of radio, radar or 
other electromagnetic generating devices are in the 
vicinity of items covered in this manual, the appropri
ate section of AFR 127-100 will be consulted. The 
applicable safety distances for electromagnetic 
devices will be followed. 

1-6. When an abnormal condition is noted, and 
pertinent procedures contained herein do not specifi
cally relate to the noted irregularity, work shall be 
stopped and technically qualified guidance will be 
obtained before continuing the operation. 

1-7. All disposal operations will be conducted in 
accordance with approved procedures as required by 
AFR 127-100 and this manual. Written procedures 
will be prepared covering disposal operations and 
will include applicable safety requirements. No 
attempt will be made to dispose of any items using 
less than the amount of explosives specified in dispo
sal methods. 

1-8. Some munitions are comparatively difficult to 
explode; therefore, a search of the area will be made 
after each detonation for any material that has not 

been detonated. Use caution when investigating 
post-firing results. Misfired charges may be present 
even though the shot appeared to be normal. 

1-9. AFR 127-100 provides basic damage data and 
information concerning hazards to personnel and 
damage to facilities that may be expected at given 
distances. These distances do not provide protection 
to personnel in the open from fragments and debris. 

1-10. Fire prevention is an integral part of any 
munitions disposal operation. At locations where a 
high fire hazard exists, such factors as weather and 
local environment conditions become critical. When . 
the fire department is contacted, the local fire hazard 
potential will be evaluated.and a determination mp.de 
as to additional protective measures necessary to 
ensure effective fire prevention. If adequate fire 
preventive/protective measures cannot be taken, dis
posal 'operations ~ill not be conducted. . 

1-11. Disposal actions will be cJmpleted in the saf
est, most expeditious, and most cost effective man
ner available at a particular disposal site. Items with 
compatible characteristics and similar disposal meth
ods should be disposed of in a single operation when
ever possible. In disposal operations completed by 
detonation, consideration should be given to utilizing 
items with a high explosive content to enhance effi
ciency and cost effectiveness. Mixing of bulk explo
sives will not be permitted during burning 
operations. 

1-12. The maximum quantity of explosives that 
may be disposed of at one time will include the net 
explosives weight of the item(s) to be disposed of 
plus the weight of the demolition charge. The estab
lished explosive limit for the range will not be 
exceeded and safety distances will not be violated. 

1-13. The disposal of munitions by burning or deto
nation involves the release of toxic fumes. A covered 
pit may effectively limit the range of fragments; but 
the control of fumes is dependent upon a number of 
factors, each of which must be carefully assessed for 
the particular material being destroyed at the time 
and place the operation is conducted. 

1-14. Chemical munitions will be destroyed in an 
open space (preferably on a hilltop) and there should 
be no woods or heavy bush that might trap the 
fumes close to the operation, especially in the down
wind direction. 
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1-15. A pit should be used to limit fragments. The 
pit will be a minimum of 1.22 meters (four feet) deep 
and the item to be destroyed covered with 0.61 meter 
(two feet) or more of earth. Pits are not required 
when disposal takes place in a bombing range. If 
pits or similar aids are not used to limit fragments, 
cautions will be taken to prctect personnel and equip· 
ment. The use of a pit or barricade or other means of 
confinement is mandatory where ranges do not have 
732 meters (2400 feet) of clearance. 

1-16. Inert filled items will not be disposed of or 
released for sale as scrap metal until internal fillers 
are exposed and unconfined. Heat generated during 
a reclamation operation can cause the filler, moisture 
and air to expand and burst sealed casings. Venting 
or exposure may be accomplished in any way neces
sary to preclude rupture due to confined pressure. 

II WARNING II 
• Pentachlorophenol (PCP) Fungicide/ 

Wood Preservative. Some wooden pal-~ 
lets, crates, and boxes have been 
treated with the chemical PCP as a 
preservative. Procurement of PCP 
treated items was stopped in FY 82 
with the last deliveries in FY 84. 

• PCP is a toxic chemical compound and 
skin contact should be avoided. Wooden 
materials that have been treated with 
PCP should have been marked with a P 
and have a clear waxy appearance. 
However, not all PCP treated wooden 
products were marked with the P. 

• When handling PCP treated wooden 
ammunition boxes, pallets or crates, 
personnel will wear leather gloves, long 
sleeved clothing or protective coveralls 
to protect against skin absorption of 
PCP. Respiratory protection will be 
used whenever PCP treated wood is cut 
or _sawed and inhalation of the wood 
particles is possible. 

• Prior to using PCP treated wood as a 
combustible material for the disposal of 
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munitions, check with the local bioenvi· 
ronmental engineering office. If bum· 
ing is allowable, take reasonable pre
cautions to avoid inhalation of smoke. 
Stay upwind since the smoke is 
irritating. 

• When disposing of PCP treated wood 
through Defense Reutilization/Market
ing Office (DRMO), the following noti· 
fication will be prepared and presented 
to the DRMO office: "NOTIFICA· 
TION FOR THE GENERAL PUBLIC
These wooden products have been 
treated with the preservative 
Pentachlorophenol (PCP). When han
dling, use gloves to avoid skin absorp
tion. When cutting or sawing this PCP 
treated wood, respiratory protection 
should be used if inhalation of wood 
particles is possible. The preferred 
method is disposal by sanitary landfill. 
Before burning, check with local, 
county, and state health department (if 

• dverseas,. cons1,1lt local national healtl
authorities) to ensure local air pollution 
codes and regulations will not be vio
lated by open burning. If burning is 
allowable, take reasonable precautions 
to avoid inhalation of smoke. Stay 
upwind since the smoke is irritating." 

1-17. RANGE REQUIREMENTS. 

1-18. All disposal ranges will be cited in accordance 
with AFR 127-100. A typical disposal range is shown 
in figure 1·1. 

1-19. Regulations of host nations concerning dis· 
posal operations 'will not be violated. When Army/ 
Navy disposal ranges are utilized by the Air Force, 
Army/Navy range requirements will control. 

1-20. Bombing ranges may be utilized for disposal 
operations when authorized by the agency having 
operational control over them. Requirements of the 
range controlling activity will be adhered to; how
ever, all safety criteria in this regulation must be 
followed. Normally, signs and warning devices 
employed during active range periods are adequate 
for disposal operations and need not be duplicated. 

(: 
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MUNITICtiS . BLASTING CAPS 

!Sf~~ 25 ftET • 25 FHT ~ :s FEI~ 
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50-FOOT RADIUS CLEARED AREA 

J-FOOT X 5-FOOT 
RED RANGE FLAG 
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BiJRN FURNACE 

~ 
200-FOOT RADIUS C~ARED AREA 

PERSOONEL Sl£l1IR 
300 Fm MINIMUM DISTANCE 

Figure 1-1. Typical Disposal Range 
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1-21. All dry grass, leaves, and other 
combustible materials within a radius 
of 61 meters (200 feet) will be removed 
from point of burning/detonating site. 
The radius may be reduced, commensurate 
with fire hazards, for recognized burn
ing furnace sites provided written 
approval from Major Air Command has been 
received. Under no circumstances will 
the radius be reduced to less than 15 
meters (50 feet). The site will be 
free of deep cracks in which unburned 
explosives or agents may lodge. The 
use of concrete pads for burning or 
detonation is not permissible. 

1-22. A holding area will be provided 
to accept initial deliveries of muni- . 
tions for disposal and demolition mate
rials. The holding area will be loca
ted within the disposal range, bUt~ at a· 
suitable distance from disposal sites 
to preclude uncontrolled destruction of 
the material by flying fragments, grass 
fires or burning embers. All dry grass, 
leaves and combustible material will be 
removed within a 15 meter (SO-foot) 
radius of the holding area. Munitions 
to be disposed of, demolition material, 

I 
and blasting caps will be separated by 
a minimum of 7.6 meters (25 feet) within 
the holding area. After initial deli~ 
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very to the holding area, munitions for 
disposal and the necessary demolition 
material will be delivered to the actual 
disposal site as required. If a dispo
sal range is not large enough to pxovide 
an absolutely safe holding area, muni- (:.·'··· 
tions will only be delivered to the 
disposal site in quantities for immedi-
ate disposal. 

1-23. Tools and equipment to be employed 
during disposal operations will be af
forded protection to prevent damage. 
Safety equipment/clothing will be read
ily available but must be protected 
from damage. 

1-24. A first aid kit, NSN 6545-00-116-
1410, or suitable substitute, will be 
imm~uiately available during disoosal 

. operations.· An ambul..anc·e or"fir::>t aid· 
vehicle, manned by personnel trained to 
handle casualties that may occur during 
disposal of specific munitions, will be 
on hand or on call. Type of equipment 
for specific munitions being disposed 
of will be coordinated with the Base 
Medical Facility. 

( 
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1-25. Fire fighting equipment will be 
present at the scene to combat grass, 
brush or equipment fires. Type of equip
ment and any additional protective mea
sures deemed necessary in high fire risk 
areas/periods will be coordinated with 
the Base Fire Marshal. 

l-26. A means of communication with 
hoth base facilities and disposal per
sonnel will be established. Communica
tion may he by the most convenient method 
(radio, telephone, walkie-talkie, etc); 
hut. the equipiT\ent used will be in good 
working order prior to commencing any 
disposal operation. 

1-27. Where operations require the use
of a personnel shelter, the- shefter will 
he located not less than 91 meters (300 
feet) from the disposal site and will 
afford substantial fragment-proof over
head cover and frontal protection. 

T. 0. llA-1-42 

1-28. The following minimum require- I 
ments are to be employed during a dis
posal operation: 

a. Red range flag to be flown dur
ing disposal operations and removed 
only after the range has been declared 
safe. The flag will be a minimum of 
0.91 meters (three feet) wide by 1.52 
meters (five feet) long. Flag must be 
displayed at a height to where it will 
be a visible warning from a safe dis
tance at all points of access to explo
sive operation. 

b. AFTO Forms 61, with legend "Danger 
- Explosive Disposal Range - Keep Out" 
imprinted in them may be order~d in 
amounts needed through p1 ·:>per ctannels. 
AFTO Form 61 is listed in AFR 0-9. 
These forms will be posted at entrances 
and at 91 meter (300 feet) intervals 
around perimeter of range. Any addi
tional required multilingual information 
will be posted below forms in black 
letters 5.08 centimeters (two inches) on 
a white background. See figure 1-1. 
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c. Barricades, gates or guards at 
all entrances. 

d. In areas where disposal ranges 
are not under constant control of US 
Armed Forces, the provisions of preced
ing subparagraphs a, b, and c may be 
waived, provided the following safety 
requirements are strictly adhered to: 

(1) Prior to starting disposal 
oper~.tions, the disposal range will be 
searched for unauthorized personnel. 

(2) Guards will be posted to pre
vent entry into the area prior to and 
throughout the disposal operation~ 

.. Guards will.be afforded adequate ~rotec-
tion from fragments. · 

1-29. PERSONNEL REQUIREMENTS. 
--

1-30. Personnel requirements and re
strictions listed below are the minimum 
requirements for personnel assigned to 
disposal operations. Persons not neces
sary to the operation being conducted 
will be barred from the disposal area. 
The number of personnel engaged in dis
posal operations will be kept to a mini
mum but in no case less than two. 

1-31. Commanders will ensure that care 
is exercised in the assignment of per
sonnel to disposal duties. All person
nel employed in disposal activities will 
be thoroughly trained in the nature of 
the material being handled, the hazards 
involved, and the applicable operating 
safety procedures and precautions to be 
observed. The danger of using shortcuts 
will be thoroughly instilled in the 
minds of all personnel. 

1-32. Supervisory Personnel. Disposal 
procedures will be performed under the • 

·supervision of personnel qualified and 
highly proficient in such activities. 
The supervisor will be present during 
all disposal operations and will be 
charged with the control of all firing 
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devices and will be responsible for 
preparation, placement, and firing of 
charges. Responsibility will not be 
divided. Supervisory responsibilities 
include, but are not limited to, the 
following actions: 

a. Have at the site approved written 
procedures covering the specific muni
tion being disposed of and enforce strict 
compliance with procedures as written. 

b. Instill in all personnel the dan
gers of shortcuts or deviations from 
written procedures. 

c. Take corrective action in all 
violations of procedures or orders 
whether or not ari accident occurs. 

d. Direct construction and use of 
personnel shelters if and where neces
sary. 

e. Ensure availability of required 
protective equipment; that personnel are 
familiar with the use of such equipment; 
and enforce, if necessary~ use of such 
equipment. 

f. Ensure that sufficient personnel 
are trained in. treatment of casualties 
and will advise all personnel of any 

/self-aid measures to minimize or prevent 
injury. 

g. Be knowledgeable of the charac
teristics of chemical agents and methods 
of detecting leakage. 

h. Be thoroughly familiar with the 
influence of weather conditions on dis
posal operations. 

i. Contact Explosive Ordnance Dis
posal (EOD) personnel whenever hazardous 
conditions are encountered. 

1-33. Protective measures regarding 
personnel and equipment will be strictly 
enforced during all disposal operations. 
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Additional guidance for.explosive items 
and chemical agents may be found in AFR 
127-100, AFM 160-12, Treatment of Chem
ical Agent Casualties and Conventional 
Military Chemical Injuries, and the spe
cific item technical manual. The fol
lowing agencies, as a minimum, will be 
notified prior to accomplishing disposal 
procedures listed in this manual: 

a. Medical Facility 

b. Security Police 

c. Fire Department 

d. Base Operations 

e. EOD (When available on base) 

1-34. At minimum safe distances in AFR 
127-100, personnel in the open may~be· 
expo~ed to some fragments and debris. 
Therefore, greater distances should be 
used; explosive weights lowered; or ac
tion taken to reduce hazards by: 

a. Confinement of the explosive re
sults at the source to the extent pos-· 
sible. 

b. Use of barricades adjacent to the 
exposure or the source or both. 

c. Evacuation of personnel not es
sential to the disposal operation. 

d. Employment of overhead and fron
tal cover for personnel involved. 

1-35. Personnel engaged in disposal ·· 
work shall be afforded ample time to 
reach a safe distance prior to detona
tion. The signal for detonation shall 
be given by the supervisor after all 
personnel in the vicinity are protected 
by substantial cover or have reached a 
safe distance. Safety distances will 
be observed by all personnel. 

1-36. WEATHER PRECAUTIONS. 

1-6 

1-37. No disposal operation will be 
conducted during an electrical storm or 
when such a storm is approaching within 
4.8 kilometers (3 miles). Additionally, 
disposal by detonation using an electri
cal firing system will not be conducted 
during sand, dust, or snow storms. 

1-38. Disposal by open burning will 
not be conducted when wind velocity ex
ceeds 15 miles per hour. 

1-39. Factors Influencing Disposal of 
Chemical Munitions. The following fac
tors will be carefully considered when 
disposing of munitions containing chem
ical agents. See table 1-1. 

a. Temperature and Pressure. Under 
normal temperature and pressure, chemi
cal. agents may exist physically as solids, 
liquids, or.gases. the physical state 
in which an agent normally exists deter
mines to some extent its tactical use, 
its effective duration, its physiologi
cal action, the type of munition used 
for its dispersion and the disposal pro
cedure for the chemical agent and the 
explosive components. The chemical eva
porates or becomes a gas more rapidly 
as the temperature increases. If the 
temperature can be raised high enough, 
thermal decomposition may result. 

b. Volatility. There are several 
factors which influence the period of 
time a chemical agent will exist at the 
point of its release. Volatility is 
important in determining the persistency 
effect of an agent. Volatility varies 
directly with temperature. A liquid or 
solid chemical having high volatility 
will evaporate or turn into a gaseous 
state more rapidly than a chemical of 
low volatility. 

c. Temperature Gradient. The temper-
ature gradient also effects the persis- ( 
tency of a chemical agent. Temperature \ 
gradient is difference obtained by sub
tracting the air temperature 0.5 meter 

' I 
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· ~· Table 1-1. Weather and Time Factors for Disposal of Chemical Munitions 

CONDITION 
FACTOR 

Excellent Fair Fair* Unsatisfactory** 

75°F (24C) 55°F (13C) 0 
Under 55°F (13C) Temperature and Under 55 F 

above 75°F (24C) - (13C) 
Sky Clear Partly Cloudy Clear Cloudy 

Wind 4 mph-15 mph 5 mph-20 mph 7 mph-15 mph Under 3 mph (4.8 
(6.5 - 24 lan) (8 - 32 lan) (11 - 24 km) lan) or over 20 

mph (32 km) 

Time of Day 1000 - 1600 1000 - 1600 1000 - 1600 ----------------

*This column pertains to winter conditions. When the ground is covered with snow; 
however, the disposal of toxic agents and munitions is not feasible. 

**Chemical agents or munitions will not be disposed of under these conditions 
except under extreme emergency conditions. 

-
NOTE 

•Supervisory personnel should become thoroughly 
familiar with TM 3-240/ AFM 105,-7 FIELD BEHAVIOR 
OF CHEMICAL, BIOLOGICAL, AND RADIOLOGICAL AGENTS. 
This publication provides a complete discussion 
of the influence of weather on chemical agents. 
In general, conditions suitable for the disposal 
of toxic munitions are directly contrary to 
those conditions prescribed for their most ef
fective use in combat operations. 

•Disposal operations should be performed under 
weather conditions where a lapse condition exists. 
If the wind speed is 3 mph or less, it is prob
able that the wind direction will change so 
frequently as to be unreliable. 
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(1.6 feet) above the ground from the 
air temperature 4 meters (13.1 feet) 
above the ground. If the temperature 
at 4 meters (13.1 feet) is greater than 
that at 0.5 meter (1.6 feet), an inver
sion or stable atmospheric condition 
exists. Conversely, .if the temperature 
at 4 meters (13.1 feet) is less than 
that at 0.5 meter (1.6 feet), a lapse 
or unstable atmospheric condition exists. 
If the difference is 1 degree or less, 
a neutral condition exists. Chemical 
agent clouds released under lapse con
ditions tend to dissipate more rapidly 
than under neutral or inversion condi
tions. Obviously, disposal work is best 
conducted under lapse conditions when
ever possible. 

d. Wind Speed. Persistency is also 
affected by wind speed. As wing_speed 
increases, the chemical agent clo~d . 

1-8 
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covers the downwind hazard area more 
rapidly; however, the cloud will diffuse 
sooner and thus travel a shorter total 
distance. Buildings, vegetation, large 
bodies of water, contour of the land 
and other terrain features play an im
portant role in the duration of effec
tiveness of agent at its point of re
lease and its diffusion downwind. Any 
obstruction to the movement of air cre
ates turbulence which breaks up the 
clouds. 

e. Rain and Humidity. Rain and 
humidity vary in their effect on chemi
cal agents. Depending upon the chemi
cal involved, rain can hold the cloud 
close to the point of release or wash 
the chemical from the air. Moisture 
from rain or high humidity will cause 

·some chemical,s .to break down tl .w:ough 
hydrolysis. 

l··:· 
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SECTION II 

DESCRIPTION OF DEMOLITION MATERIALS 

2-1. GENERAL 

2-2. In this technical manual the term demolition 
material means those explosive charges and incendi
aries (together with necessary accessories) that are 
deliberately placed, for the express purpose of dis
posing of unserviceable or serviceable excess muni
tions. Such materials include explosive charges, 
explosive initiating devices designed for use with 
such charges, explosive and nonexplosive mechanical 
devices, and apparatus such as instruments, tools, 
and equipment used with charges for performing 
various disposal functions. This section contains 
descriptions of demolition. materials used in this man
ual. Table 2-1 lists .leading characteristics of explo
sive charges and initiators. Accessories and tools are . 
listed in table 2-2. 

2-3. DEMOLITION EXPLOSIVE CHARGES. 

2-4. Demolition explosive charges-used ·in -disposal 
procedures in sections VI through IX are described 
as follows: 

a. Charge, Demolition Block, M5A1 (figure 2·1). 
This is a 2-1/2 pound charge of composition C-4 
explosive having a threaded cap well in both ends. It 
is 2-5/16 x 2-5/6 x 11-3/4 inches in size and is used 
where a brisant, powerful, plastic explosive capable 
of being shaped is required. 

b. Charge, Demolition Block, M112 (figure 2-2). 
This is a 1-114 pound block of composition C-4. It is 2 
x 1 x 11 inches in size and is in a mylar-film wrapper 
having a pressure sensitive adhesive tape on one 
surface, protected by a peelable paper cover. The 
adhesive feature and C-4 explosive make it an excel
lent tool for disposal by detonation. 

c. Charge Assembly, Demolition M183. The 
M183 Charge Assembly (figure 2-3) consists of 16 
M112 demolition blocks and four M15 priming 
assemblies. Demolition blocks are packed in two M5 
charge bags, eight block~ per bag, and ass~m~ly 
placed in an M85 carrymg case. Each pnm~ng 
assembly consists of a five foot length of detonating 
cord with an RDX booster crimped to each end and a 
pair of M1 detonating cord clip.s for attach~ng .the 
priming assembly to a detonating cord mam h~e. 
This charge assembly can be lashed or othel"WlSe 
used as a whole unit or individual1-1/4 pound M112 

block charges can be removed from M85 carrying 
case and used separately. For detonation of large 
munitions, any number of assemblies can. be 
attached and prepared for simultaneous detonation. 

2-5. DEMOLITION CHARGE INITIATORS. 

2-6. Charge initiators include a wide range of 
devices and materials which contain explosives in 
some form and which are used to initiate the detona
tion of demolition charges. Those used in the manual 
include the following: 

2-7. BLASTING CAPS. Blasting caps are used for 
detonating high explosives. They are designed !or 
insertion into cap wells and are also the detonatmg 
element in certain firing devices. Blasting. caps ar~ 
rated in power according to size of their main 
charge. Commercial blasting caps are normally No. 
6 or No .. 8 and are used to detonate the more sensi
tive explosives·, such a.S commercial dynamite and 
tetryl. Special military blasting caps (M6 and M7) or 
their commercial counterparts (J1 and J2) are used to 
ensure positive detonation of the _gene~lly less se~
sitive military explosives. Their mam charge IS 

approximately double that ?f the. commerci~l No. 8 
blasting cap. They may be fired either electncally or 
nonelectrically. 

a. Electric Blasting Caps (figure 2-4). These are 
used when a source of electricity, such as a blasting 
machine is available. Two types are in use, military 
and co~mercial. Electric caps have lead wires of 
various lengths for connection into a circuit. The 
most commonly used are 12 feet long. To prevent 
accidental firing, they have a short circuiting shunt 
which must be removed before using the cap. If cap 
is without a shunt, bare ends of lead wires will be 
twisted together to provide shunting action. The M6 
special electric blasting cap is standard issue electric 
blasting cap. 

b. Nonelectric Blasting Caps (figure 2-5). Non
electric blasting caps may be initiated by time blast
ing fuse, firing devices, and detonating cord. Those 
in use include commercial J1, No. 6 and No. 8, the 
military special nonelectric M7, and I (j-1). The M7 
special nonelectric blasting caps are flared at open 
end for easy insertion of time fuse detonating cord 
and are standard issue nonelectric blasting caps. 
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NOMENCLATURE 

Cap, Blasting, Electric, M6 

Cap, Blasting, Nonelectric, J1 

Cap, Blasting, Nonelectric, 8 

Cap, Blasting, Nonelectric, M7 

Charge, Demolition Block, M5A1 

Charg~. Demolition Block Ml12 

Charge, Assembly, Demolition, M183 

Cord, Detonating 

-

Table 2-1. Leading Characteristics, Explosive Charges and Initiating Devices (Sheet 1 of 2J 

DIMENSIONS (INCHES) WEIGHT (POUNDS) 

EXPLOSIVE 
(ONE ITEM 

NATIONAL ONLY-NOT 
STOCK NO. LENGTH WIDTH HEIGHT DIAMETER GROSS FOR PACK) 

1375-00-889-2003 3.0 0.275 13.5 grains 

1375-00-028-5228. 2.344 0.237 13.5 grains 

1375-00-028-5223 

1375-00-756-1864 2.35 0.241 19.3 grains 

1375-00-028-5148 12.00 2.00 2.00 .. 2.5 2.5 pounds 
M038 I pounds 

1375-00-724-7040 11.25 1.25 2.06 . 1.25 1.25 pounds 
M023 pounds 

1375-00-926-3985 10.25 4.87 12.75 } 22.50 20.00 pounds 
M757 pounds 

137 5-00-028-5161 5000 feet 0.210 lll.O 0.006 per foot 
M455 in 100 

foot 
spools . 

1375-00-028-5168 4000 feet .. 0.235 117.00 0.007 per foot 
M456 in 500 

foot 
spools 

1375.()()..204-0851 3000 feet 0.235 77.00 0.007 per foot 
M458 in 1000 .• 

foot 
spools 

1375-00-782-5527 8000 feet 0.235 191.00 0.007 per foot 
M456 in 1000 

' foot 
spools . 

137 5-00-965-0800 6000 feet 0.235 152.00 0.007 per foot 
M456 in 1000 

foot 
spools 

DIMENSIONS 
(INCHES) 

OUTER PACK 

.. ~ 

-t 
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NOMENCLATURE 

Fuse, Blasting, Time 

Igniter, Fuse, M60 

Squib, Electric, M1 Flash Vented 

Table 2-1. Leading Characteristics, Explosive Charges and Initiating Devices (Sheet 2 of 2) 

DIMENSIONS (INCHES) WEIGHT (POUNDS) 

EXPLOSIVE 
(ONE ITEM 

NATIONAL ONLY -NOT 
STOCK NO. LENGTH WIDTH HEIGHT DIAMETER GROSS FOR PACK) 

1375-00-028-5151 4000 feet 0.205 93.0 0.007 per foot 
M670 in 50 foot 

coils 
I 

1375-00-038-5246 4000 feet 0.195 94.0 0.007 per foot 
M670 in 50 foot 

coils ' 

1375-00-691-1671 3.90 0.63 0.25 0.04 grain 
M766 

1377-00-219-8567 1.5 0.27 1.6 grains 

.. 

' 

.··--

DIMENSIONS 
(INCHES) 

OUTER PACK 
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.... .... 
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Table 2-2. Diapoaal Accessoria and Equipment 

NOMENCLATURE NSN APPLICATION 

Adapter, Priming, M1A4 1375-00-212-4595 Secure blasting cap in threaded cap well 
of demolition charge. 

Battery, Silver Chloride, Dry Cell, 6135-00-128-1632 Authorized for use in testing of 
BA-245/u galvanometer. 

(._· . 

Battery, Silver Chloride, Dry Cell, 6135-00-833-9909 Authorized for use in testing of 
BA-2245/u galvanometer. Recommended during 

cold weather. 

Cable, Power, Electrical, Firing 500 foot 
coil 

Use in electrical firing systems. 

Charge, Shape, MK 7, Mod 0 1375-00-093-7095 When loaded with Comp C, is used 
when a straight linear cut is required. 

Cable, Reel Assembly 1375-00-212-4618 

Clip/Connector, Cond, M1 1375-00-212-4602 Used to connect two lengths of 
detonating cord. 

Crimper, Blasting Cap, M2 5120-00-029-0683 Crimping blasting cap to detonation 
. board or blasting time fuze . •. 

Galvanometer, Testing - -6625-00-539-8444 Testing electrical fiting systems. 

Holder, Blasting Cap 1375-00-093-0140 Used when a perpendicular position of 
blasting cap is required. 

Knife, Pocket 1386-00-832-417 5 

Machine, Blasting, 10 Cap 1375-00-212-4814 Electric firing system initiator. 

Machine, Blasting, 50 Cap 1375-00-141-9495 Electric firing system initiator. 

Machine, Blasting, 50 Cap, M34 137 5-00-567-0223 Electric firing system initiator. 

Tape, Computing, Demolition Charge . 
Tape, Insulation, Electrical, Adhesive, 
3/4 inch wide 

Tape, Pressure Sensitive Adhesive, 2 8135-00-914-1614 
inches wide 8135-00-663-0916 

I Test Set, Blasting Cap, M51 4924-00-999-3454 Testing electric firing systems. 

Twine, Hemp, No. 18 8 ounce ball 4020-00-241-8892 

1 Wire Twist (bundle of 250) 8135-00-846-8409 Used in detonating and connections. 

( 

2-4 Change 16 
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CARRYING CASE M85 
(FILLED) 
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THREADED CAP WELL 

Figure 2-1. Demolition Charge. M5Al 

Figure 2-2. Demolition Charge, M112 

DETONATING 
RDX BOOSTER DETONATING CORD CLIP 

CHARGE CORD ~ BOOSTER 

~ ,~ . I 

-~ ~ 
PRIMING ASSEMBLY 

(4 ASSEMBLIES PER KIT) 

BLOCK CHARGE M112 

(16 CHARGES PER KIT) 

Figure 2·3. Demolition Charge Assembly, M183 
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2·8. Deleted 

2·9. Deleted 

2~10. SAFETY FUSE (figure 2·6). Safety fuse con
SISts of bl~ck powder tightly wrapped with several 
layers of f1ber and wa~rproofing material and may 
be any color, orange bemg most common. Burning 
rate may vary for the same or different rolls from 30 
to 4~ sec?nds p~~ foot under different atmospheric 
an ch!'Jlatl_c cond1t1ons. Each roll will be tested prior 
to u_smg m area where charge is to be placed. In 
arctic temperatures, outside covering becomes brit· 
tie and cracks easily. 

2-11. TIME FUSE M700. This fuse is similar to 
safet~ fuse and may be used interchangeably with it. 
Fuse IS a dark green cord 0.2 inch in diameter with a 
plastic cover. Depending on time of manufacture, 
cover may be smooth or have single bands around 
outside at one foot or 18 inch intervals and double 
bands at five foot or 90 inch intervals. These bands 
are p_rovided f?r easy measuring purposes. Burning 
rate IS approximately 40 seconds per foot. Burning 
rate, however, must always be tested in the same 
manner as _that of s_afety fuse. In arctic tempera-· 
tures, outside covermg becomes brittle and cracks 
easily. 

2-12. DETONATING CORD (figure 2-7). Detonat· 
ing cord consists of a core of PETN or RDX in a 
textile tu~e. coated with a thin layer of asphalt. On 
top of th1s IS an outer textile cover finished with a 

wax gum composition or plastic coating. It transmits 
a detonating wave from one point to another at a 
rate of between 20,000 to 21,000 feet per second. 
Although it does not lose its explosive properties by 
exposure to low temperatures, covering becomes 
stiff and cracks when bent. Thus, great care is 
required in using detonating cord primers in arctic 
conditions. Detonating cord is issued in a variety of 
types and classes including commercial types which 
may use the trade name Primacord. Plastic rein· 
forced and wirebound types are available. Detonat· 
ing cord is used to prime and detonate other explo
sive charges. When its explosive core is detonated 
by a blasting cap or other explosive devices, it will 
transmit detonation wave to an unlimited number of 
explosive charges. 

2-13. IGNITER, TIME BLASTING FUSE (figure 
2-8). A time blasting fuse igniter is used to light time 
blasting fuse. M60 igniter is a weatherproof, · pull 
type, percussion igniter. 

2-14. SQUIB, ELECTRIC, M1 (figure 2-9). Small, 
explosive-initiating device used to ignite pyrotechnic 

.. or incendiary cor:nposi~io~s or black powder " 1en a 
source of electricity such as a blasting machine or 
battery is available. 

2-15. DEMOLITION ACCESSORIES. 

2-16. These accessories perform particular func
tions in detonation systems or adapt components or 
charges for disposal procedures. 

SHORT~IRCUITING 

ILICftiC ILAITINCI CAP 

2-6 Change 16 

TAB Wl§I BE 
REMOVED BEFORE 
CONNECTING CAPS 
IN FIRING CIRCUIT 

Figure 2-4. Electric Blasting Cap (Typical) 

SHELL 

RUBBER PLUG 

BRIOOE WIRE 

IGNITION BEAD 

FILLER CHARGE 

PRIMER CHARGE 

BASE CHARGE 

(. 

( 
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FIBER CORE 

BLACK POWDER CORE 
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OltAI• ..... 

Figure 2·5. Nonelectric Blasting Cap 

t0 o.:zcr· ~ 

-----' 

YELLOW BAND 

-..:. 

BLACK POWDER CORE 

Figure 2-6. Typical Blasting Safety Fuse (Time) 
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TYPES I AND II 

'~!~~=t~~ EXPLOSIVE 

(RO)() 
TYPE IV 

Figure 2· 7. Detonating Cord 

2-17. PRIMING ADAPTER M1A4 (figure 2-10). 
M1A4 priming adapter is used to secure an electric 
or nonelectric blasting cap in threaded activator well 
of a standard demolition charge. Adapter is made of 
plastic and is externally threaded at one end so that 
it can be screwed into activator well of any standard 
demolition charge. Bore in threaded end is large 
enough to receive a blasting cap. A smaller bore in 
opposite end is large enough to receive safety fuse 
or detonating cord. A blasting cap is held in place by 
a shoulder formed where bores meet. A slot along 
length of adapter allows insertion of lead wires of an 
electric blasting cap. 

2-18. CLIP, CORD, DETONATING, M1 (figure 
2-11). Detonating cord clip, M1, a steel device, is used 
to hold together two strands of detonating cord 

2-8 Change 16 

either parallel or at right angles to each other. 
Connections are made more quickly with these clips 
than with knots. 

2-19. CONNECTOR, DETONATING CORD (fig
ure 2-12). This connector is cylindrical and is com
posed of either white or blue plastic molding mate
rial. It is approximately 1.72 inches long and 0.62 
inch in diameter with a 0.12 inch diameter hole 
located through body of connector. Also, two 60 
degree slots are located on same end as holes and aid 
in easy installation of detonating cord. Detonating 
cord connector is used to connect two strands of 
detonating cord. Connections are made more quickly 
with connector than with knots. 

2-20. BLASTING CAP HOLDER. A blasting cap 
holder is used when procedures require that blasting 
cap be placed perpendicular to charge. The holder is 
a three legged, 6.35 centimeters (2.5 inches) long, 
steel, nonexplosive item designed to hold a blasting 
cap in the upright position. 

2-21. DEMOLITION CHARGE CONTAINER 
MK7 MODS l THROUGH -8 (figure 2-131. The· 
container is inert (empty), made of mild steel, with 
mod number indicating size of container. See table 
2-3. The container, when loaded with Composition C-
4, is designated Demolition Charge, MK7. The 
charge produces a straight lineu· cut and can be 
used to open cases of explosive filled ordnance for 
disposal of explosive. Loaded containers of equal 
size can be attached in a series to conform to the 
surface to be cut. It is important that an equal 
standoff be maintained at all points, particularly 
when containers are used in series. These containers 
can be primed for either nonelectric or electric firing. 
Blasting cap should be inserted only slightly into 
plastic explosive, with a mound of explosive built up 
around blasting cap to act as a booster. Cap should 
be placed in the center of the length of the charge 
with its axis perpendicular to surface of explosive. 

2-22. BLASTING MACHINES. Blasting machines 
are used to provide electrical impulse needed in 
electrical detonation procedures. Machines most 
often used are 10 cap and 50 cap machines shown in 
figure 2-14. These machines include a built-in safety 
circuit. This circuit allows no current to reach termi
nals until the machine's handle (or plunger) has been 
actuated with sufficient energy to gain nearly the 
maximum output from the machine. Therefore, 
unless such a level of output is reached, no current 
will flow to terminals. 



FUSE HOLDER 

- --- ---·-------
IGNITER TIME BLASTING 
USE WEATHERPROOF M60 
CMZ-1·22 MAY 1965 

SAFETY PIN---------~ 

FRICTION SEA 

RELEASE 
PIN 

WASHER 

RUBBER GROMMET 

SPLIT COLLET 

BLASTING FUSE 

"raiure 2-8. M60 Fuse Igniter 

Figure 2-9. Ml Flash-Vented Electric Squib 

1--- 11/16"----1 

. I ~ 1/4" DIA~ 

~·~E~ I ~~ 
Figure 2-10. Priming Adapter, M1A4 
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RELEASE 
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CLIP BEFORE BENDING 

SPLICING TWO CORdS 

BRANCH LINE CONNECTION-

Figure 2·11. Detonating Cord Clip MI 

DETONATING CORD 
HOLES 

Figure 2·12. Detonating Cord Connector 

2-10 Change 16 

2-23. GALVANOMETER (figure 2·15). Galvanome
ter is used to check electrical 1:ircuits and their 
components. It works by sending a minute amount 
of current from a silver chloride battery through 
blasting circuit and through a D' Arson val meter. 
The meter's needle responds in proportion to amount 
of resistance current encounte~ in the circuit. Type 
of battery authorized is dependent on operating tem
peratures, and is listed below: 

Normal temperatures Silver chloride dry cell, 
(0 to + 125°F) MIL type BA-245/u 
Low temperatures 
(-20 to ()OF) 

Silver chloride dry cell, 
MIL type BA-2245/u 

2-24. TEST SET, BLASTING CAP M51 (Figure 
2-16). This test set was developed as a replacement 
for blasting galvanometer to test continuity of elec
trical blasting circuit. · 

NOTE 
The M51 should replace blasting galva
nometer_oqan_ attrition basis only. 

a. The M51 is a hand held, plastic bodied, rec· 
tangular prismoid with a protruding squeeze handle. 
There are two screw type contact terminals, one on 
either side of instrument body, and a test light near 
one corner of instrument body .. Test set M51 con
tains a magnetotype electrical impulse generator. 

b. When handle of test set is depressed, a min· 
ute amount of current flows from impulse generator, 
through blasting circuit, and through a switching 
circuit. If blasting cir.cuit is continuous and has less 
than 200 ohms resistance, current can flow through 
blasting circuit and actuate switching circuit, which 
lights the indicator lamp. If blasting circuit is open 
or contains a high resistance, no current (or a very 
small amount) flows and switching circuit is not 
actuated. 

c. The test set is waterproof and may be used at 
temperatures as low as -40°F. Continuity testing is 
accomplished by connecting firing circuit to test set 
binding posts and then depressing the handle 
sharply. If there is a continuous (intact) circuit (even 
one created by a short), indicator lamp will flash. 

i 
\ 



Figure 2-13. MK7 Charge Container 
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2-25. MARKING. 

2-26. Demolition equipment is identified by its 
nomenclature, identification number, contract num
ber, place and date of manufacture, lot number, and 
net weight. This information is stenciled on the item 
itself, on its container or both. Items designed under 
Army auspices are identified by M numbers, and 
letters and numbers indicating modifications to the 
original M-number device; for example, M1A2 indi
cates the second modification to the M1 device. 
Some demolition devices do not have either an Army 
or Navy identification number; these devices are 
identified by their nomenclature. 

Table 2-3. Demolition Charge Container, MK7 Mods I _through 8. 

PENETRATION* ANGLE DIMENSIONS (INCHES) 
PARTIAL COMPLETE ---DESIGNATION- ·N W, -T H L D 

0.16 0.22 Mark 7 Mod 1 120° 0.22 0.014 0.44 6 0.33 
0.18 0.25 Mark 7 Mod 2 1200 0.25 0.016 0.38 6 88 
0.15 0.19 Mark 7 Mod 3 80° 0.19 0.013 0.75 6 0.19 
0.32 0.40 Mark 7 Mod 4 80° 0.40 0.021 0.81 3 0.38 
0.32 0.40 Mark 7 Mod 5 80° 0.40 0.021 0.81 6 0.38 
0.40 0.50 Mark 7 Mod 6 . 80° 0.50 0.030 0.94 6 0.50 
0.60 0.75 Mark 7 Mod 7 80° 0.75 0.041 1.06 6 0.75 
0.80 1.00 Mark 7 Mod 8 800 1.00 0.053 1.12 6 1.06 

*Penetration in inches in mild steel. 

Change 16 2-11 
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50 CAP BLASTING 

MACHINE M32 

Figure 2-14. Blasting Machines 

Figure 2-15. Galvanometer 

30, 50, 100 CAP .. . 
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Figure 6-13. Control Section Disassembly (Typical) 

(GBU-10, -11, and -12) 
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CONTROL SURFACE 

ASSEMBLY (4) 

EXPLOSIV~ \ 
CUTTER CONNECTOR 

\ 
ACTUATION 
SYSTEM 
CONNEC-TOR 

GAS 
CONTAINER 

\. 
.-11o1.,....._- ACCESS 

DOOR 

Figure 6-14. Control Section Disassembly (GBU-8 and -9) 
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TWO AND ONE HALF 

M112 BLOCKS OF COMPOSITION C 

SAFETY FUSE 

FUSE IGNITIERS 

Figure 6-15. M1A1 Fuze Extension 

( 

Figure 6-16. BLU-107/B (Durandal) 

Change 9 6-55/(6-56 blank) 
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SECTION VII 

MISSILE EXPLOSIVE COMPONENTS 

7-1. GENERAL. 

7-2. This section provides disposal procedures for 

missile explosive components. Each weapon system 

is covered by a separate table with all explosive 

components listed and the disposal method given by 

paragraph reference. Tables are as follows: 

TABLE 
7-1 
7-2 
7-3 
7-4 
7-5 
7-6 
7-7 

TITLE 
ADM-20 (QUAIL) 
AGM-12BICIE (BUILDUP) 

AGM-45 (SHRIKE) 
AGM-65AIB (MAVERICK) 

AGM-69A (SRAM) 
AGM-78A (STANDARD ARM) 

AIM-4AID (FALCON) 

TABLE 
7-8 
7-9 
7-10 
7-11 
7-12 
7-13 
7-14 
7-15 

7-16 
7-17 
7-18 

7-19 

TITLE 
AIM-4FIG (FALCON) 

AIM-7D (SPARROW) 

AIM-7EIE-2 (SPARROW) 

AIM-7F (SPARROW) 

AIM-9BIE/J (SIDEWINDER) 

AIM-9LIM (SIDEWINDER) 

AIM-26B (FALCON) 

CQM-10B (CIM-lOB, BOMARC 

DRONE) 
LGM-25C (TITAN II) 

LGM-30 (MINUTEMAN) 

SLV-2 Series Launch Vehicles 

(437 Program) 
AQMIBQM-34 SERIES 

Table 7-1. Explosive Components, ADM-20 (QUAIL) 

IDENTIFICATION DISPOSAL 

ITEM NOMENCLATURE NUMBER PARAGRAPH 

1 *Cartridge, Gas Pressure PIN 44-660092-301 3-6 

OSS No.2 PIN 105-023-llOOM 3-6 

Shackle Eject PIN 105-017-2400M 3-6 

Track Jettison 

2 Igniter, OSS No. 3 P/N 4005B10F-5 3-6 

PIN 44-580024-301 3-6 

3 •valve, Fuel OSS No.3 PIN 1802-063-01 3-6 

PIN 44-580263-301 3-6 

Fuel Shutoff PIN 44-570222-1 3-6 

'"May be burned m a furnace. 

Change 10 7 
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Table 7-2. Explosive Components. AGM-128/CIE tBULLPUPJ 

IDENTIFICATION DISPOSAL 
ITEM NOMENCLATURE NUMBER PARAGRAPH 

1 Aft Section Rocket Engine, PIN 313207 7-14 
(Red Fuming Nitric Acid 
and Mixed Amine Fuel-
MAF-1) LR58RM4 (AGM 
92B) 

Aft Section Rocket Engine, PIN 316100 7-14 
(Red Fuming Nitric Acid 
and Mixed Amine Fuel -
MAF-1) 

Aft Section Rocket Motor, PIN 293C8000000-19 7-14 
(Solid) MK 8 Mod 0 

2 Center Section Warhead PIN 29307000000-19 7-7 
(AGM-12B) 
Center Section Warhead PIN 293F7000000-009 7-7 
(AGM-12C) 
Center Section Warhead PIN 293F0400118-029 Pending 
(AGM-12E) 

3 Flare, MK 27 Mod 0 PIN LD282821 3-6, 7-8 
PIN 456998 

4 Fuze, MK 312 (All Mods) PIN 66C37781·1 3-6 
(W lo booster) PIN 66C37781-2 3-6 

5 Fuze, MK 312 (All Mods) PIN LD495642 7-8 
(W /booster) PIN 66C37781-l . 7-8 

( 
PIN 66C37781-2 7-8 

Fuze, Booster, MK44 Mod 0 PIN LD521579 7-8 

6 Igniter, Rocket Engine PIN RMD313511 3-6 
(AGM-121!)--
Igniter, Rocket Engine PIN RMD315390 3-6 
(AGM-12CIE) . 

7 *Safety Switch and Battery PIN 293F808005-009 3-6 
Assembly 

( 
\ 

·May be burned m a furnace. 

7-2 Change 10 
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( Table 7-3. Explosive Components, AGM-45A/B (SHRIKE) 

IDENTIFICATION DISPOSAL 

ITEM NOMENCLATURE NUMBER PARAGRAPH 

1 Rocket Motor, MK 39 Mod 0 P/N 2516348 7-13 

MK 39 Mod 1 P/N 2546999 7-13 

MK 39 Mod 2 P/N 2577827 7-13 

MK 39 Mod 3 P/N 2577838 7-13 

MK 39 Mod 4 P/N 2830151 7-13 

MK 39 Mod 7 P/N 4900026 7-13 

MK 53 Mod 1 P/N 2837643 7-13 

MK 78 Mod 0 P/N 4903598 7-13 

2 Igniter, MK 265 Mod 0 P/N 2516361 3-6 

MK 274 Mod 0 P/N 2624255 3-6 

MK 274 Mod lA P/N 4903591 3-6 

3 Warhead, MK 52 Mod 0 P/N 1568663 7-7 

MK 68 Mod 0 P/N 2580648 7-7 

MK 69 Mod 0 P/N 2581065 7-7 -

MK 68 Mod 1 P/N 2605700 7-7 

MK 5 Mod 0 P/N 2603637 7-7 

MK 5 Mod 1 P/N 2605697 7-7 

4 Fuze, MK 330 Mod 0 P/N 2226974 7-8 

MK 330 Mod 2 P/N 293AS100 7-8 

Table 7-4. Explosive Components, AGM-65A/B (MAVERICK) 

IDENTIFICATION DISPOSAL 

ITEM NOMENCLATURE . NUMBER PARAGRAPH 

1 Battery P/N 253563-1-1, -2-1 7-11 

2 *Dome Cover Actuator P/N 3240034-1-1, -2-1 3-6 

3 Rocket Motor, SR109-TC-l P/N 3102309-4-1, -4-2 7-13 
-4-3 

4 Safety, Arming and Fuzing (SAF) P/N 3102314-1-1 7-8 

w/booster 

5 *Squib, Pneumatic Actuator P/N 966212 3-6 
P/N 3285542-1 3-6 

. 
6 Warhead P/N 3102313-1-1 7-7 

7 Igniter P/N 47099-50 3-6 
P /N 51122-50 

*May be burned in a furnace. 

7-3 
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Table 7-5. Explosive Components, AGM-69A (SRAM) 

IDENTIFICATION 
ITEM NOMENCLATURE NUMBER 

1 Battery, Power Supply P/N P-5560-10-1 
GAP-4367-11-3 

2 Explosive Transfer Assembly P/N E24616-04 

3 Fin Unlock Subsystem Gas Generator P/N 7888-2 
Assembly 

4 Pressure Cartridge P/N 9393-1 
P/N 11403-1 

5 Rocket Motor, SR75-LP-l P/N 250777-506 
(composite pro-
pellant LPC-638A) 

6 Safe and Arm Device (Command Destruct) P/N 71856-101 

7 Shaped Charge, Linear P/N E24817-01 
P/N E24817-02 

Table 7-6. Explosive Componen~s, AGM-78A (STANDARD ARM) 

ITEM 

1 

2 

3 

4 

5 

6 

7 

NOMENCLATURE 

Booster, MK 43 Mod 0 

Detonating Cord 

Igniter, MK 190 Mod 3 
MK 190 Mod 4 

Rocket Motor, MK 27 Mod 4 

Safety Arming Device, w/booster 
MK 34 Mod 0 
MK 34 Mod 1 

Visual Marker, SDU 26B 
SDU 29B 

Warhead (Ordnance Section) 
MK 1 Mod CJ/1 

7-4 Change 5 

IDENTIFICATION 
NUMBER 

P/N LD495576 
P/N 6D495576 

P/N 423-60l034 

P/N 2825012 
P/N 2493140 

P/N 423-402041 
P/N 2556790 

P/N 67A85F004 
P/N 67A85F200 

P/N 423-221200 
P/N 2604776 

P/N 67A85F451 

DISPOSAL 
PARAGRAPH 

7-11 
7-11 

3-6, 7-8 

3-6 

3-6 
3-6 

7-25 

3-6 

3-6, 7-8 
3-6, 7-8 

DISPOSAL 
PARAGRAPU 

7-8 
7-8 

3-5, 7-9 

3-6 
3-6 

7-13 
7-13 

7-8 
7-8 

7-8 
7-8 

7-7 

: 

; 
! 

' 
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Table 7-7. Explosive Components, AIM-4A/D (FALCON) 

IDENTIFICA TIO~ DISPOSAL 

ITEM NOMENCLATURE NUMBER PARAGRAPH 

1 Fuze, FMU-31A/B P/N 69D30349 3-6, 7-8 

2 Igniter, M50Al P/N FR29009-52 3-6 

P/N 67F29136 3-6 

P/N 69F30246 3-6 

3 Primer 
P/N 252061 3-5, 7-9 

P/N 250016 3~5, 7-9 

P/N 257468 3-5, 7-9 

4 Rocket Motor, M58A2 P/N FR15097 7-15 

5 Warhead, MK 2 Mod 2 P/N 118292 7-7 

Table 7-8. Explosive Components, AIM-4F/G (FALCON·, 

. IDENTIFICATION DISPOSAL 

ITEM NOMENCLATURE NUMBER PARAGRAPH 

1' Fuze, Tl407 
P/N 214000 3-6, 7-8 

P/N 191900 3-6, 7-8 

2 Igniter, MK 6A P/N 256261 3-6 

3 Pistol, Tl407 P/N 213990 3-6 

P/N 202850 3-6 

4 Propellant, MK 6A P/N 256260 7-8 

5 Rocket Motor, M46 P/N 256225 7-15 

6 Warhead, MK 3 
P/N 202798 7-7 

7-' 
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Table 7-9. Explosive Components, AIM-7D (SPARROW) 

IDENTIFICATION DISPOSAL 
ITEM NOMENCLATURE NUMBER PARAGRAPH 

1 Igniter MK 258 Mod 0 3-5 ( 
2 Rocket Motor MK 6 Mod 3 7-16 

3 Safety and Arming Device w/booster MK 5 Mod 1 7-8 

4 Warhead MK 18 Mod 0 7-1 

Table 7-10. Explosive Components, AIM-7E/E-2 (SPARROW) 

IDENTIFICATION DISPOSAL 
ITEM NOMENCLATURE NUMBER PARAGRAPH 

1 Igniter, MK 265 Mod 0 P/N 2516361 3-5 
MK 274 Mod 0 P/N 2624255 3-·3 
MK 274 Mod 1 P/N 4901256 3-5 

2 *Initiator, Dual Delay Squib. P/N 2624250 3-5 

3 Rocket Motor, MK~38 Mod 0 P/N 2516329 7-13 
MK 38 Mod 1 P/N 2549616 7-i3 
MK 38 Mod 2 P/N 2577830 7-13 
MK 38 Mod 3 P/N 2842411 7-13 
MK 38 Mod 4 P/N 4900000 7-13 
MK 52 Mod 1 P/N 2837646 7-13 
MK 52 Mod 2 P/N 4901262 7-13 

4 Safety and Arming Device w/booster 
MK 5 Mod 2 P/N LD521538 7-8 
MK 35 Mod 0 P/N 2204000 7-8 

5 Warhead, MK 38 Mod 0 P/N 2841429-4 7-7 

*May be burned in a furnace. 

7-6 
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Table 1·11. Explosive Components, AIM-7F/M CSPARROWJ 

IDENTIFICATION DISPOSAL 

NOMENCLATURE NUMBER PARAGRAPH 

Safety and Arming Device, PIN 917AS3009 7-8 

MK33 Mod 0, W /booster 

Warhead WAU-10/B, MK71 P/N 2603967 7-7 

ModO 

Safety and Arming Ignition P/N 4904228 3-7 

Assembly 

Safety and Arming Ignition PIN 1131AS114 3-7 

Assembly 

Rocket Motor, MK58 Mod 2 PIN 4964225 7-13 

Rocket Motor, MK58 Mod 3 PIN 1131AS100 7-13 

Warhead, WAU-17B PIN 1375AS100 

Table 7-12. Explosive Components, AIM-9BIEIJIP (SlDEWINDERJ 

IDENTIFICATION PlSPOSAL 

NOMENCLATURE NUMBER PLRAGRAPH 

Fuze, Contact, MK304 PIN 1464540 3-6, 7-8 

PIN 1817698 3-6, 7-8 

Fuze, Influence, MK303 P/N 1504746 3-6, 7-8 

P/N 1883783 3-6, 7-8 

PIN 67F29233 3-6, 7-8 

PIN 67F'29233-10 3-6, 7-8 

Gas Generator, MK1 (NOTS- PIN 657275 7-8 

10D) 

Rocket Motor, MK17 PIN 657041 7-13 

SR-116 P/N 776740 7-13 

Warhead, MK8 Mod 1 PIN 657033 7-7 

Mod2 PIN 1802368 7-7 

Mod3 PIN 1568854 7-7 

Target Detector, DSU-2118 PIN 49915 3~. 7-8 

Change 10 7-7 
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Table 1-13. Explosive Components. AIM-9LIM tSIDEWINDERI 

--
IDE~TIFICATION DISPOSAL 

ITE:\1 NOMENCLATURE ~U)IBER PARAGRAPH 

1 Gas Generator, MK6 Mod 4 PIN 639AS754 7-8 

2 Igniter, MK264 Mod 1 PIN 1568376 3-6 
( 

..... 

3 Igniter, MK297 Mods 011 PIN 1203AS01 3-6 
PIN 639AS4612 3-6 

4 Rocket Motor, MK36, Mods PIN 2580618 7-13 
5, 6, 7, 8, 9, 10, and 11 PIN 2880215 7-13 

PIN 639AS2890 7-13 
TBA 7-13 
PIN 639AS4600 7-13 
PIN 639AS4992 7-13 
PIN 639AS4993 7-13 

5 Safe and Arm Device, MK13 P/N 639AS1130 7-8 
Mod 2 

6 Warhead, WDU-171B PIN 639AS631 7-7 -
Table 7-14. ExplosiL•e Components, AIM-26B <FALCONI 

IDENTIFICATION DISPOSAL 
ITEM NOMENCLATURE NUMBER PARAGRAPH ( 

1 Explosive Harness PIN 244050 3-5, 7-9 

2 Primer PIN 250016 3-5, 7-9 

3 Rocket Motor, M60 PIN FR28889 7-15 

4 Safe and Arm Firing Device PIN 244000 3-6 

5 Warhead, CR-HE PIN 256751 7-7 

7-8 Change 10 
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Table 7-15. Explosive Components, CQM-10B (CIM-10B, BOMARC DRONE) 

IDENTIFICATION DISPOSAL 

ITEM NOMENCLATURE NUMBER PARA 

1 Igniter, Gas Generator P/N 803135 3-6 

Igniter, Ramjet Engine P/N 1057-02 3-6 

2 Initiator Assembly (for MS1 motor) P/N CR28635-502 See Note 

3 Pyrogen Unit (for M51 motor) P/N DR25629-52 3-6 

4 Rocket Motor, M51 P/N FR28381-54 7-J7 

5 Trigger Assembly P/N 1617-057-02 3-6 

P/N 1617-039-01 3-6 

6 Initiator Destruct P/N El8059-02, -03 3-5, 3-9 

7 Prima Cord Assembly P/N E18087 3-5, 3-9 -

8 Linear Shaped Charge Assembly P/N 40481 3-::,, 3-9 

NOTE: Submit ADR for special instructions. 

Table 7-16. Explosive Components, LGM-25C (TITAN II) 

IDENTIFICATION DISPOSAL 

. 
ITEM NOMENCLATURE NUMBER PARA 

. 

1 Booster, Detonating Cord P/N P-11 or 60E7-1 3-5, 7-9 

2 Cartridge, Gas Pressure P/N PD60S0129-017, 3-6 
-507 

P/N 804095-3, 3-6 

810454-1 

3 *Detector, Stray Voltage P/N PD64S0336-013 3-6 

4 Detonating Cord P/N MMSN170B-100 3-5, 7-9 

5 Initiator, Attitude Control (AC) P/N 892D729P2, P3 3-6 

Decoy Motor (for Gll) P/N 892D725Pl 3-6 

. Decoy Motor (for G14, G16) P /N 892D725P2 3-6 

Decoy Motor (for G9, GlO, Gl2, P/N 892D725P3 3-6 

Gl3, GIS) 
Retro Motor P/N PD50S0001-014 3-6 

Translation Motor P/N PD50S0003-078 3-6 

Vernier Motor P/N PDSOS0002-016 3-6 

*May be burned in a furnace. 
7-9 
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Table 7-16. Explosive Components, LGM-25C (TITAN II) (Cont) 

ITEM 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

NOMENCLATURE 

*Squib, Inflight Disconnect 

Initiator, Start Cartridge 

Destruct 

Motor, Decoy Rocket 

Primer, End 

*Primer, Stmulator 

Rocket Motor, Attitude Control 
(AC) Retro 

Rocket Motor, Translation 

Rocket Motor, Vernier 

Shaped Charge, Aft Cover 
Spacer 

Start Cartridge, Stage I 
Stage I 
Stage II 
Stage II 

Wafer, Destruct 

*May be burned in a furnace. 

7-10 

IDENTIFICATION 
NUMBER 

P/N 892D725P3 

P/N 367676, 380162 
P/N Rl138 
P/N PD64S0336-021 

P/N 892D723G9 thru 
G16 

P/N 887C518Pl 

P/N PD64S0336-005 

P /N 892D724P 1 
P/N PD50S0001-049 

P/N PD50S0003-067 

P/N PD50S0002-039 
P/N PD50S0002-0~d 

P/N 1JlB5480G4 
P/N 131B5480G3 

P/N 380371-9 
P/N 380371-49 
P/N 380155-9 
P/N 3801.55-49 

P/N PD60S0135-001 
P/N PD60S0135-503 

DISPOSAL 
PARA 

3-6 

3-5, 7-9 
3-5, 7-9 
3-5, 7-9 

7-18 

3-5 

3-6 

7-18 
7-18 

7-LO 

7-19 
7-19 

7-9 
7-9 

3-6 
3-6 
3-6 
3-6 

3-5, 7-9 
3-5, 7-9 

( 

( 
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Table 7-17. Explosive Components, LGM-30 (HINUTEMAN) (Sheet 1 of 5) 

IDENTIFICATION DISPOSAL 

ITEM NOMENCLATURE NUMBER PARAGRAPH 

( 1 Battery, Squib Actuated P/N 66602-107 7-11 

P/N 66603-107 7-11 

P/N 1990011 7-11 

P/N 1990012 7-11 

·P/N 200734 7-11 
GAP 4140 7-11 

GAP 4156 7-11 
GAP 4157 7-11 

2 Batte!y, Thermal P/N 66J55013-5 7-11 

3 Battery Activation System (BAS) P/N 69E48006G1 3-6 

4 Battery Command Destruct P/N 332613 7-11 
-

5 Battery Power Supply P/N 67647-107-11 7-11 

6 Bolt, Explosive P/N 9362073-3 3-6 

7 Booster, Explo~ive, (H Booster) P /N 31-115-4951 3-6 

8 Booster, Time Delay ( 1 Sec) P/N 31-115-5969 3-6· 

(16/20 Sec) P/N 31-115-4850 

9 Cable Assembly, Electroexplosive P/N 66J55026-19 3-6 

P/N 66J55057-19 3-6 

P/N 66J55420-19 3-6 

PIN 66J55421-19 3-6 

P/N 66J55422-19 3-6 

P/N 66J55423-19 3-6 

P/N 66J55741-19 3-6 

P/N 66J55742-19 3-6 

P/N 67J62996 3-6 

P/N 67J62997 3-6 

10 Canister, Countermeasure 
3-6 

11 Cartridge P/N 3555 3-6 

12 Cartridge Actuator P/N 5280-5 3-6 

- 13 Cartridge, Gas Generator P/N 5290-9 3-6 

P/N 5290-ll 3-6 

7-ll 
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Table 7-17. Explosive Components, LGl-t-30 (MINUTEMAN) (Sheet 2 of 5) 

ITEM NOMENCLATURE 

14 Cartridge, Impulse 

15 Charge Assembly, Linear 

16 Charge Assembly, Antenna Projection 

17 Charge Assembly, Shape 

18 Connector, Subassembly Explosive 

19 Cutter Assembly Tube 

20 Cutter Assembly Wire Bundle 

21 Detonator 

22 Detonator Assembly 

23 Dispense:- Assembly 

24 Dispenser, Countermeasure 

25 Explosive Charge 

26 Explosive Charge Assembly 

27 Explosive Charge, Linear 

28 Explosive Assembly, Longitudinal 

29 Explosive Harness Assembly 

30 Fuze Rocket 
Fuze, Countermeasure 

7-12 

IDENTIFICATION 
NUMBER 

P/N 150-10123 
P/N 66C49103P9 
P/N 66C49103P10 
P/N 66C49103G2 

P/N 0390-1719 
P/N 995-4999 

P/N Y1530 

P/N 332660 

SR-73-AJ-1 
P/N 1214286-21 

P/N 3388100061 

P/N 3388100060 

P/N 50-3241 

P/N 995-5251 

P/N 67E63190 

P/N 67E61828 

P/N 0390-:1727 

P /N 31-115-4941 

P/N 0390-1718 
P/N 0390-1719 

P/N 31-115-4858 

P/~ 332602 

P/N 67063425 
P/N 67D62548 
P/N 67D63525 

DISPOSAL 
PARAGRAPH 

3-6 
3-6 
3-6 
3-6 

3-6 
3-6 

3-6 

7-18 

3-5, 7-10 
3-5, 7-10 

3-6 

3-6 

3-6 

.3-6 

7-18 

7-18 

3-6 

3-6 

3-6 
3-6 

3-6 

3-6 

3-6 
3-6 
3-6 

( 
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33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 
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Table 7-17. Explosive Components. LGH-30 (MINUTEMAN) (Sheet 3 of 5) 

NOMENCLATURE 

Generator, Gas Pressure 

Gas Generator Initiator 

Gas Generator, RC, 2nd Stage 

Gas Generator, RC, 3rd Stage 

Gas Generator, TVC, 2nd Stage 

Igniter, 1st Stage 

Igniter, 2nd Stage 

Igniter, 2nd Stage 

Igniter. 3rd Stage 

Igniter, 3rd Stage 

IDENTIFICATION 
NUMBER 

P/N 320007-1 
P/N 322622-1 
P/N 338Bl00055 
P/N 66E55940-1 
P/N 68D48669Gl 

P/N 66D50601G6 

P/N 1106909 

P/N 1128070 

P/N 1107216 

M55/M55Al 

M56/M56Ai 

SR19-AJ-1 
P/N 383617 

M57/M57Al 

SR73-AJ-l 
P/N 1128360 

Igniter, TVC/RC Gas, 2nd Stage P/N 1112097 

Igniter, RC Gas Generator, ]rd Stage P/N 1128070 

Initiator Assembly P/N 66055804-17 

P/N 66055804-19 
P/N 26-511-2667 

Initiator, Rocket Motor P/N 66D50601G5 

Initiator, Charge Assembly, Antenna P/N Y1580 

Projection 

Interconnecting Box Assembly P/N 332620 

Rocket Motor, 1st Stage M55/M55Al 

TP-H1011 

DISPOSAL 
PARAGRAPH 

3-6 
3-6 
3-6 
3-6 
3-6 

3-6 

7-23 

7-23 

7-23 

3-6 

3-6 

3-6 

3-6 

3-6 

3-6 

3-6 

3-6 
3-6 
3-6 

3-6 

3-6 

3-6 

7-21 

Change 5 
7-13 
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Table 7-17. Explosive Components, LGM-30 (MINUTEMAN) (Sheet 4 of 5) 

IDENTIFICATION DISPOSAL 
ITEM NOMENCLATURE NUMBER PARAGRAPH 

48 Rocket Motor, 2nd Sta~e. M56/M56Al 7-21 
ANP 2862 and 2864 

( .... 
49 Rocket Motor, 3rd Stage, M57 /M57Al 7-22 

CYH and DDP 

so Rocket Motor, 2nd Stage, SR19-AJ-l 7-21 
ANB 3066 

51 Rocket Motor, 3rd Stage, SR73-AJ-1 7-21 
ANB 2066 

52 Rocket 1-i:otor P/N 66E49150Gl 7-18 
P/N 67E2200 7-18 
P/N 67E2201 7-18 
P/N 67E2202 7-18 
P/N 67E2203 7-:8 
P/N 67E2204 7-18 
P/N 67E2205 7-18 
P/N .67E2206 7-18 
P/N. 67E2207 7-18 

53 Rocket Motor, Countermeasure P/N 66E55101-17 7-18 
P/N 66E55102 7-18 
P/N 66E55103 7-18 
P/N 66E55104 7-18 
P/N 66E55105-17 7-18 
P/N 66355106 7-18 
P/N 66E55107 7-18 
P/N 66E55108-17 7-18 

54 Rocket Motor, Pitch P/N 330198-1 7-18 
P/N 331121-1 7-18 

55 Rocket Motor, Retro, MK llA P/N 01A90179-0ll 7-18 
P/N 01A90179-013 7-18 
P/N 66056750-1 7-18 
P/N 66056752-1 7-18 

56 Rocket Motor, Spin P/N 338E100054 7-18 
P/N 330130-1 7-18 
P/N 331120-1 7-18 

- ( 

7-14 Change 5 
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Table 7-17. Explosive Components, LGM-30 (MINUTEM&~) (Sheet 5 of 5) 

NOMENCLATURE 

Rocket Motor, Tumble, MK 11A 

Safe and Arm Mechanism 

Safety and Arming Device 

Safe and Arm/Arm-Disarm, 3rd 
Stage SR73-AJ-1 

Safety and Arming Device 

Sector Assembly 

Squib, Electric 

Squib, Cartridge, SR73-AJ-1 

Squib Ordnance Module 

Squib and Cable Assembly, Umbilical 

Squib, Electric 

Switch, Squib Actuated 

Timer, Sequential 

TT, Manifold Block Assembly, 3rd 

Stage SR73-AJ-1 

TT, Ring Assembly, 3rd Stage 

SR73-AJ-1 

Valve Assembly 

IDENT IFI CAT ION 
NUMBER 

P/N 01A90081-011 

P/N 25-25218 

P/N 66J55130-5 
P/N 332615 

P/N 1214110 

KR80000 

P/N 01A00545 

P/N 003-309 
P/N 308086 

P/N 1128115-41 

P/N 202-10143 

P/N 5394 

l1odel ES-003 

P/N 65240-403-1 
P/N 65240-403-11 
P/N 2327177 

P/N 66J55010-3 

P/N 1214311 

P/N 1215685 

P/N 2325125 
P/N 2328582 

DISPOSAL 
PARAGRAPH 

7-18 

3-6 

3-6 

3-6 

See Note 

3-6 

3-6 
3-6 

3-6 

3-6 

3-6 

3-6 

3-6 
3-6 
3-6 

3-6 

3-5, 7-10 

3-5, 7-10 

3-6 
3-6 

NOTE: Route to Hissile Ordnance Repair Section for firing of explosive squibs. 

7-15 
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Table 7-18. Explosive Components, SLV-2 Series Launch Vehicles (437 Program) 

IDENTIFICATION DISPOSAL 

ITEM NOMENCLATURE NUMBER PARAGRAPH 

1 Igniter, Vernie~ Engine P/N 650291 3-6 

Main Thrust Chamber P/N 650580 3-6 I 
Gas Generator P/N 650717 3-6 
Retro Motor P/N C20538-B 3-6 

2 Motor, Retro Rocket (DM-18) P/N E20055-1 (w/ 7-18 
Igniter) 

P/N 7606468 (w/o 7-18 
Igniter) 

3 Safety and Arming Device P/N 4051X25 3-5 
P/N 84277 3-5 

4 Squib, Latch Payload P/N 0A-B12-411-6.5 3-6 

In-Flight Disconnect (IFD) (955) 
P/N 887C827Pl 3-6 
P/N 200X-53-3011 :.-6 

' 

Table 7-19. Explosive Components, AQM/BQM-34 Series 

!DENT IF I CATION DISPOSAL 

ITEM NOMENCLATURE NUMBER PARAGRAPH 

1 Bolt, Explosive, P/N 116Fl38-l 3-6 
Auxiliary Fuel Tank I 

I 
2 Bolt, Explosive, P/N 166L020-1 3-6 ; 

Parachute Release I 
I 

3 Charge Assembly, P/N 166L018-1 3-6 I 

Flexible Linear Shaped P/N 166L018-3 

4 P/N 211520 3-6, 3-9 
. 

Cutter, j 

Reefing Line (4 Sec Delay) 
! 
! 
I 

I 

5 Cutter: P/N 211631 3-6, 3-9 ! 

Reefing Line (10 Sec Delay) l 

6 Cutter, P/N 212210 3-6, 3-9 I 

Reefing Line (2 7 Sec Delay) I 
I ( 
I 
~ 

7-16 Change 5 
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Table 7-19. Explosive Components. AQM!BQM-34 Serid (Cont) 

IDENTIFICATION 

ITEM NOMENCLATURE NUMBER DISPOSAL PARAGRAPH 

7 Cutter, Stabilization Chute PIN 166L082·1 3·6, 3·9 

Guillotine 

8 Igniter MK 173, Mod 1 3-6 

9 Initiator, Flexible Linear PIN 166L018-1 3-6 

Shaped Charge Explosive PIN 166L018·3 3-6 

Train 

10 Rocket Motor, 2.2-KS-11,000 M77 Al/MK23 Mod 1 8-13 

11 Valve, Explosive Actuated PIN 166L042·1 3-6 

-

Change 11 7-1 
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Table 7-20. Explosive Components for Air/Ground Lattnched Cruise Missiles. AGM-868/BG-1090 

IDENTIFICATION 
ITEM NOMENCLATURE NUMBER DISPOSAL PARAGRAPH 

1 Wing Ordnance Cartridge P/N 50-8264-4 3-6 

2 Fin Ordnance Cartridge P/N 50-8268-3 3-6 ( 
3 Elevon Ordnance Cartridge P /N 50-8324-3 3-6 

4 Engine Starter Cartridge PIN 36405 3-6 

5 Low Fuel Isolation Initiator P /N 103377-23 3-6 

6 Oxygen Tank Assembly Ini· 
tiator 

P/N 103377-26 3-6 

7 Air Supply Valve Initiator PIN 103377-29 3-6 

8 BGM-109G Electric Initiator P/N 103377-32 3-6 

9 Range Safety Valve EBW P/N 9391465-2 3-6 
Initiator 

10 Expanding Tube Release PIN 51220 3-6 
System (ETRS) Assembly In-
itiator 

11 Expanding Tube Release P/N 51302 3-6 
System (ETRS) Assembly 
Ring 

12 BGM-109G Rocket Motor PIN 76Z2737-7 3-6 
Separation Subsystem (Deto-
nator) (TMC/S) PIN 817447 

( 

13 BGM-109G Rocket Motor P /N 76Z2737 -6 3-6 
Separation Subsystem (Ring 
with Linear Shaped Charge) 
TMC/S P/N 817422 

14 BGM-109G Rocket Motor P/N 76A8159 3-25 

15 BGM-109G Rocket Motor PIN 76Z2280 3-24 
Safe/ Arm Igniter 

16 Battery Thermal P/N MXU 692/ A 7-11 

17 Battery Thermal P/N BA-648/U 7-11 

18 BGM-109G Battery Thermal PIN 76Z2431-3 7-11 

-

7-18 Change 11 
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7-3. SAFETY PRECAUTIONS. 

7-4. General safety precautions and general 

requirements pertaining to disposal ranges, person

nel, etc., will be adhered to at all times. Any addi

tional precaution/requirement pertaining to a spe

cific item is listed in appropriate disposal method. 

7-5. DISPOSAL METHODS. 

7-G. Disposal is accomplished by various methods 

depending on characteristics of item being disposed 

of. Item placement, method of placing explosive 

charge, priming, earth cover, et.e., will vary with 

items being disposed of. 

II WARNING II 
A possibility of a high order detona
tion of roeket/missile propellent exists 

when using explosives/ shaped charges 

to vent and burn missile/roeket 
motors. Precautions must be taken to 

provide adequate protection of person
nel and equipment. 

7-7. METHOD 1. 

a. Prepare a pit approximately 1.22 meters 

(four feet) deep. 

b. Place warhead(s) horizontally in pit, except 

continuous rod or controlled fragmentation war

heads, which will be buried nosedown in bottom of 

pit with only base and fuzewell showing. 

c. Using an M112 block of Composition Cor 

equivalent, for each warhead, fill fuze well cavity 

and mound remaining Composition C over and 

around fuze well. 

d. Connect all Composition C with detonating 

cord or molded Composition C. 

e. Prime Composition C with detonating cord. 

f. Cover warhead(s) with approximately 0.61 

meters (two feet) of earth. 

g. Prepare for detonation using electric/non

electric fuing system in accordance with section IV. 

h. Retire to proper distance. 

i. Effect detonation. 

7-8. METHOD 2. 

a. Prepare pit approximately 1.22 meters (four 

feet) deep. 

b. Unpack container, remove any/all inner 

packing, and replace items in container in contact 

with each other. 

T.O. 11A-1-42 

c. Place container in pit. 

NOTE 

• When more than one layer is placed in 

container, Composition C will be 
molded over each layer. 

• When disposing of items with boost
ers, Composition C will be in contact 
with all boosters in layer. 

d. Mold Composition C aeross all items in 

layer. 

e. Prime top layer of Composition C with deto

nating cord. 

f. Cover container with approximately 0.61 

meter (two feet) of earth. 

g. Prepare for detonation using electric/non

eJectric firing system in accordance with section IV. 

h. Retire to proper distance. 

i. Effect detonation. 

7-9. METHOD 3. 

NOTE 

Items may be removed from contain
ers and stacked or containers may be 

stacked. 

a. Stack items/ containers in a pile on surface. 

NOTE 

Items in containers require an M5Al 
block of Composition C or equivalent, 

per 45.5 kilograms (100 pounds) of 

expl~ive items. 

b. Place charge in accordance with one of the 

following: 

(1) Place an M.5Al block of Composition C or 

equivalent, on top of each container to be disposed 

of. 

(2) Mold Composition C across top and down 

opposite sides of the stack of items. 

c. Prime charge using electric or nonelectric 

blasting cap firing system in accordance with sec

tion IV. 

d. Retire to proper distance. 

e. Effect detonation. 

Change 15 7-18A 
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7·10. FIRE ELECTRICALLY. 

7-11. METHOD 4. This method of disposal applies 
specifically to squib actuated batteries. Procedures 
are as follows: 

II WARNING II 
Battery cases may rupture, resulting 
in leakage of electrolyte that will 
cause injury to personnel if it comes in 
contact with skin or eyes. Electrolyte 
may be released through vent port. 
Plastic face shields, rubber gloves, 
aprons, and boots will be wom when 
handling electrolyte batteries. 

7-188 Change 15 

NOTE 

• Prior to starting disposal action, posi
tively identify the batteries' contents, 
i.e., wet electrolyte, pyrotechnic mix· 
ture and type of metal. 

• Batteries in this section contain pre
cious metal and will be fU'ed electri
cally to allow recovery of the metal. 
See T.O. 00-25-113 and/or T.O. 00-25-
113-LGM-30. 

(,, 

( 



NOTE 

The electrical power source shall have 

an output of at least 24 volts de power 

with a current rating of 10 amperes. 

Dry battery, BA26, NSN 6135-00-120-

1023, or equivalent is recommended. 

a. Place battery behind a protective shield. 

b. Connect firing line to squib terminals on 

battery. 

c. Connect firing line to power source and 

apply cur:rent. 

d. Disconnect firing leads at power source 

and then at battery. 

II WARNING II 
Squib-actuated batteries generate suf

ficient heat to cause severe burns; 

allow time for heat to dissipate before 

handling batteries, or use asbestos 

gloves. 

NOTE 

Batteries will retain a charge capabil

ity for at least 24 hours. Batteries 

should be handled and stored carefully 

to ensure terminals are not shunted. 

e. Move batteries to a secure area to pre-

clude pilferage of silver during the 24 hour dis

charge period. 

f. Wash batteries with water if contaminated 

with electrolyte. · 

g. Generated scrap will be inspected and cer

tified in accordance with T.O. llA-1-60. 

7-12. MISSILE MOTOR DISPOSAL. 

7-13. METHOD 5. (MK17 (AIM-9), MK27 Mod 4 

(AGM-78A), MK38 (AIM-7E), MK39 (AGM-45), 

I MK52 (AIM-7E), MK36 (AIM-9L/M), MK53 (AGM-

45), MK78 (AGM-45B), SR109-TC-1 (AGM-65A), and 

MK58, Mod 2 (AIM-7F)). 

a. Place motor on ground surface. 

b. Place MK7 Mod 7 linear shaped charges 

lengthwise along motor case. 

c. Prime charge using electric or nonelectric 

blasting cap firing system in accordance with sec

tion IV. 

d. Retire to proper distance. 
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e. Effect detonation. 

f. Check for explosive residue and dispose of 

by burning in pit. 

g. Inspect and certify generated scrap metal 

in accordance with T.O. llA-1-60. 

7-14. METHOD 6. (MK88 Mod 0 Motor, LR58RM4 

Engine and LR62-RM4 Engine (AGM-12B/C/E.)) 

• 

II WARNING II 
Liquid engines showing evidence of 

leakage will be disposed of by EO D. 

• The smoke from the burning liquid 

engines is toxic. All disposal opera• 

tions will be conducted at a minimum 

distance of 732 meters (2400 feet) and 

downwind from inhabited building, 

public highways and railways. 

a. Ensure MK178 igniter 8'1d thrust neutral-

izer are installed on MK8 Mod 0 motor. Install 

igniter, part No. RMD 313484 or RMD 313511 in 

LR58-RM4 rocket engine. Install igniter, part No. 

RMD 315390 in LR62-RM4 rocket engine. Connect 

firing line to igniter leads. 

b. Place motor/engine forward end down in 

hole sufficiently deep to cover about three-fourths 

of the motor/engine; (approximately 0.46 meter (18 

inches) in diameter by 0.91 meter (36 inches) deep 

for the MKS Mod 0 motor and LR58-RM4 engine 

and approximately 0.61 meter (24 inches) diameter 

by 1.17 meters (4 6 inches) deep for the LR62-RM-4 

engine). · 

e. Tamp dirt firmly around motor/engine. 

d. Withdraw to safe distance; (up wind from 

the liquid engines). 

e. Apply 28 volts direct current with at least 

10 ampere capability to igniter firing line. 

II WARNING II 

Impermeable coveralls, hood, rubber 

boots, gloves and face shield will be 

worn while flushing liquid engine case 

and surrounding area. 

f. After firing liquid engines flush ease and 

surrounding area with water to remove any resi

due. 
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g. Dispose of motor/engine as condition con
demned material. 

7-15. METHOD 7. (M58A2 (AIM-4A/C/D), M46 
(AIM-4F/G) and M60 (AIM-26)). 

a. Place motor on ground surface. 

b. . Place five, M112 blocks of Composition C, 
or equivalent, along length of missile motor. 

. . c. Prim~ charges using electric/nonelectric 
fmng system m accordance with section IV. 

d. 
e. 

Retire to proper distance. 

Effect detonation. 

f. Check for explosive residue and dispose of 
by burning in pit. . 

7-16. METHOD 8. (MK6 Mod 3 Motor (AIM-7D)). 

a. Place motor on surface. 

NOTE 

These procedures are used with igniter 
installed. 
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b. Place two MK7 Mod 6 shaped charges 
across the motor, 15 centimeters (6 inches) from 
forward end and one just in front of the dovetails 
on the rear. 

c. Connect charges with detonating cord. 

d. Prepare for detonation using electric or 
nonelectric firing system in accordance with section 
IV . 

e. Retire to proper distance. 

f. Effect detonation. 

g. Check for explosive residue and dispose of 
by burning. 

7-17. METHOD 9. (M51 motor (CIM-10B)). 

a. ·Remove Pyrogen unit and aft c~ver. 

( 
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b. Refer to paragraph 7-21 for 

motor disposal. 

c. Dispose of Pyrogen unit by 

removing cover and burning in pit 

(paragraph 3-6}. 

7-18. METHOD 10. (Rocket Motors, Solid 

Grain (Small}.} 

a. Procedure 1. Static Firing. 

(Igniter installed.} 

(1} Prepare a hole in compact 

earth of a diameter and depth to 

accommodate the specific rocket motor 

with just the nozzle extending from the 

ground. 

(2) Connect firing line to igni

ter leads. 

(3} Place rocket motor into hole. 

Tamp .dirt firmly around motor. 

· .(4) Retire to proper distance. 

(5) Effect ignition. 

b. Procedure 2. Alternate Static 

Firing. (Igniter not installed.) 

I WARNING • 

Escaping gas at the initiator 

well may cause t·he motor to 

become propulsive. 

(1) Prepare a hole in compact 

earth of a diameter and depth to 

accomodate the specific rocket motor 

with only the nozzle extending from 

the ground. 

(2) Install an expended or unser

-viceable initiator /_igniter. 

(3) Mechanically rupture nozzle 

diaphragm to gain access to propellant. 
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(4) Place rocket motor into hole 

Tamp dirt firmly around motor. 

(5) Prepare for detonation using 

electric or nonelectric firing system 

in accordance with Section IV. 

(6) Insert electric or nonelec

tric blasting cap into the orifice 

ensuring contact with propellant. 

(7) Retire to proper distance. 

(8) Effect detonation. 

c. Procedure 3. Detonation/Burn

ing. 

(1) Prepare a hole at least 0.91 

meter (three feet) deep and large 

enough to accommodate E .)ec if :i.e rocket 

motor. 

(2) Place rocket motor horizon

tally in hole. 

(3) Split an Ml12 block of Compo

sition C lengthwise and place on the 

top center of motor and the full length 

of the case. 

(4) Prime explosive using elec

tric or ~onelectric firing system in 

accordance with Section IV. 

(5) Cover pit with pierced steel 

planking, or suitable substitute. 

(6) Retire to proper distance. 

(7) Effect detonation. 

(8) Check for explosive residue 

and dispose of by burning in pit. 

7-19. METHOD 11. (LGM-25C (TITAN II) 

Vernier Rocket Motor.) 

7-21 
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a. Prepare a hole approximately 0.56 
meter (22 inches) deep so that the 
nozzle boss will be at ground level. 

b. Remove motor nozzle. 

c. Place motor in pit, nozzle boss 
up. Tamp dirt firmly around motor. 

d. Prepare for detonation using 
electric or nonelectric firing system 
in accordance with Section IV. 

e. Prime motor by inserting electric 
or nonelectric blasting cap against 
propellant grain. Cap will be inserted 

its full length against grain and se
secured in place with tape or wadded 
paper. 

f. Retire to proper distance. 

g. Effect detonation. 

h. Check for explosive residue and 
dispose of by burning. 

7-20. METHOD 12. (LGM;..2SC (TITAN II) 

Translation Rocket Motor.) 

a. Procedure 1. Static firing. 

(1) Prepare a hole approximately 
1.53 meters (five feet) deep and wide 
enough to accommodate-motor with thrust 
cone extending above surface of ground. 

{2) Line bottom of pit with steel 
plate a minimum of 0.64 centimeters (1/4-

inch) thick. The steel plate will have 
an opening to accommodate initiator. 
Remove dirt from below opening to allow 
clearance for initiator. 

(3) Remove nozzle. 

(4) Attach electrical connector 
to initiator. Tape electrical leads on 

nose and tape along side of rocket motor. 
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To prevent damage or shorting against 
steel plate, heavily insulate lead wires 
approximately 0.38 meters (15 inches) 
from initiator. 

(5) To avoid damage to initiator, 
carefully place rocket motor in hole. 
Tamp dirt firmly around motor. 

(6) Retire to proper distance. 

(7) Effect ignition. 

(8) Check for explosive residue 
and dispose of by burning in pit. 

b. Procedure 2. Alternate Static 

Firing. 

(1) Prepare hold as in Procedure 

l. 

{2) Remove nozzle. 

(3) Ensure that an initiator (pre
viously fired or unserviceable) is 
installed to preclude a revers~ thrust 
condition. 

(4) Carefully place rocket motor 
in hole. Tamp dirt firmly around 
motor. 

(5) Prepare for detonation using 
electric or nonelectric firing system 
in accordance with Section IV. 

(6) Insert electric or nonelectria 
blasting cap into s~ar perforanion of the 
propellant. Clean waste or dry paper 
may be used to hold blasting cap 
against surface of the propellant. 

(7) Retire to proper distance. 

(8) Effect detonation. 

(9) Check for explosive residue 
and dispose of by burning in pit. 

) 

( 

( 
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c. Procedure 3. Detonation/Burning. 

(1) Prepare a hole approximately 

1.53 meters (five feet) deep, 1.53 

meters (five feet) long and 0.61 or 

0.92 meter (two or three feet) wide. 

(2) If possible, remove initiator 

and nozzle. 

(3) Place rocket motor horizon

tally in hole. 

(4) Prime rocket motor using one 

of the following methods: 

(a) Place strip of Composition 

C approximately 1.27 centimeters (1/2 

inch) diameter the full length of roc

ket motor. 

(b) Cut three lengths of 

detonating cord approximately the length 

of motor. Place one strand on top 

of .other two and tie intq a bundle; 

tape lengthwise on ro·cket motor. 

(5) Prime Composition C/detona

ting cord using electric or nonelectric 

firing system in accordance with Section 

IV. 

(6) Deleted 

(7) Retire to proper distance. 

(8) Effect detonation. 

(9) Check for explosive residue 

and dispose of by burning in pit. 

7-21. METHOD 13. (LGM-30 (MINUTEM&~) 

Motors, M55, MSSA-1, M56, M56Al, SR19-

AJ-1 and SR73-AJ-1 ~nd any solid grain 

rocket motor over 227.3 kilograms (500 

pounds). 
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WARNING. 

•Motors which have been 
damaged, or if damage is 
suspected, will be disposed 

of by EOD. 

eNo more than one LGM-30 
rocket motor will be disposed 

of at a time unless an 
explosive safety distance 
of 91.5 meters (300 feet) 
is maintained between motors. 

a. Inspect motor to ensure that 

explosive components (S/A device and 

igniter) have been removed. 

b. Mold. Compositior. C into a worm 

approximately 1.9 centimeter (3/4 inch) 

in diameter and place full length of 

the motor case. Hold additional Corn

position C completely around motor at 

both Y joints of the case. 

c. Prime Composition C using elec

tric or nonelectric firing system in 

accordance with Section IV. 

d. Retire to proper distance. 

e. Effect detonation. 

f. Check for explosive residue and 

dispose of by burning in pit. 

7-22. METHOD 14. (LGM-30 (MINUTEMAN) 

Motors, MS 7 and ~15 7 Al.) 

WARNING • 

•Motors which have been 
damaged, or if damage is 

suspected, will be disposed 

of by EOD. 
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I WARNING • 

eThe motor contains hazard 
class/division 1.1 explo
sive (CHY and DDP propellant) 
and a high-order detonation 
will occur. · 

a. Inspect motor to ensure that 
explosive components (S/A device, fran
gible sectors and igniters) have been 
removed. 

b. Place explosive charge using one 
of the following methods: 

(1) Place 6.82 kilogram (15 pound) 
M2A3 shaped charge against side of 
motor case. 

(2) Pack approximately 2.73 kilo
grams (six pounds) of Composition C 
into igniter well. 

c. Prime explosive charge using 
electric or nonelectric firing system 
in accordance with Section IV. 

d. Retire to proper distance. 

e. Effect detonation. 

7-23. HETHOD 15. (Solid Propellant 
Gas Generators (SPGG).) 

a. Static Firing: 

(1) Prepare pit. 

(2) Mechanically rupture dia
phragm. 

(3) Connect electrical leads to 
initiator/igniter. 

(4) Carefully place SPGG in pit, 
orifice end up. Tamp earth around SPGG. 

7-24 

(5) Retire to proper distance. 

(6) Effect ignition. 

NOTE 
The alternate method of static 
firing will be used if the 
initiator/igniter is not 
present or if a misfire has 
occurred due to malfunction 
of initiator/igniter. 

b. Alternate Static Firing: 

(1) Prepare pit. 

(2) Carefully place SPGG in pit, 
orifice .end up. Tamp earth around SPGG. 

(3) Mechanically rupture dia
phragm. 

(4) Prepare for detonation using 
electric or nonelectric firing system 
in accordance·with Section IV. 

(5). Insert electric or nonel~ctri~ 
blasting cap into exposed orifice. 

(6) Retire to proper distance. 

(7) Effect detonation. 

c. Detonation/Burning: 

(1) Prepare a pit at least 0.92 
meter (three feet) square and 0.92 meter 
(three feet) deep. 

(2) Place SPGG lengthwise in pit. 

(3) Place 1.27 centimeters (1/2 
inch) diameter molded strip of Composi
tion C in top centerline of SPGG. 

(4) Prime Composition C using 
electric or nonelectric blasting cap 
firing system in accordance with Sec
tion IV. 

( 



(5) Cover pit with pierced steel planking or 

suitable substitute. 

(6) Retire to proper distance. 

(7) Effect detonation. 

(8) Check for explosive residue and dispose 

of by burning in pit. 

7-24. METHOD 16. (Hypergolic Igniter.) 

II WARNING II 
• Flameproof coveralls or full length 

flameproof aprons, face shields, and 
impermeable gloves will be worn when 
disposing of hypergolic igniters. 

• Self-contained breathing apparatus, 
asbestos gloves and first aid kits con
taining bum ointment will be readily 
available. 

• The contents of hypergolic igniters are 
highly volatile. When hypergolic 
igniters are received for disposal in 
containers filled with mineral oil, pre
cautions will be taken to prevent con
tamination by water. 

• The fumes from burning hypergolic 
igniters are highly toxic. 

a. Burning: 

(1) Place 0.31 meter (one foot) layer of com

bustible material on the ground ensuring that mate

rial will extend approximately 0.31 meter (one foot) 

beyond igniters to be disposed of. 

oil. 

(2) Place igniters on combustible material. 

(3) Saturate combustible material with fuel 

(4) Place additional combustible material on 

top of igniters and saturate with fuel oil. 

(5) Prepare ignition train in accordance with 

section IV. 

(6) Effect ignition from upwind side. 

(7) Retire to proper distance. 

b. Detonation/Burning. 
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(1) Tape two electric blasting caps across 

exposed diaphragm end of igniter. 

(2) Connect caps in series. 

(3) Prepare for detonation using electric or 

nonelectric firing system in accordance with section 

IV. 

(4) Retire to proper distance. 

(5) Effect detonation. 

7-25. METHOD 17. AGM-69A (SRAM) Motor, 
SR75-LP-1, BGM-109G Rocket Motor (GLCM). 

NOTE 

The procedures apply with or without 
igniters and nozzle installed. 

a. Place motor on ground with race way chan

nel in up position. 

NOTE 

I 

The SRAM rocket motor contains two 
separate propulsion systems (boost 
and sustain). 

b. · Mold Composition C into a worm 1.91 centi

meters (3/ 4 inch) in diameter and place full length 

of the motor case at 30 degrees from top center. 

c. Mold additional Composition C into a 1.91 

centimeters (3/4 inch) worm and place halfway 

around motor case at approximately 0.20 meter 
(eight inches) .from forward dome bolt flange of 

motor and 0.20 meter (eight inches) from aft bolt 

flange (nozzle end). 

d. Prime Composition C using electric nonelec-

tric firing system in accordance with section IV. 

e. Retire to proper distance. 

f. Effect detonation. 

g. Check for explosi\"e residue and dispose of 

by burning using disposal method 3-5. 
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SECTION VIII 

ROCKET MOTORS AND WARHEADS 

8-1. GENERAL. 

. 8-2. Rocket motors and warhead dispo
sal procedures are covered in this 
section. Disposal procedures are lis
ted herein and the appropriate para
graph number given in DISPOSAL PARAGRAPH 
column of the table. 

8-3. SAFETY PRECAUTIONS . 

8-4. General safety precautions and 
general requirements pertaining to 
disposal ranges, personnel, etc., will 
be adhered to at all times. Any addi
tional precaution/requirement pertain
ing to a specific item is listed in 
the appropriate disposal method. 

Table 8-1. Rocket Motors and Warheads 

DISPOSAL 
ITEM NOMENCLATURE PART NO. PARAGRAPH 

--. - --- -
1 Motor 2.75 inch MK4 9220804 8-6 

MK40 9220803 8-6 

2 Motor 5.0 inch MK 10 and Mods 655914 8-6 

3 Motor, SR49-TC-l (AIR-2A) 5685242-523 8-7 
5685242-525 8-7 

4 Motor, SR-45-AR-1 (PWN-6A and 2313123 8-8 
PWN-7A) 

5 Motor, SR-71-AD-1 (PWN-8B) 67D47300 8-9 

6 Motor, SR-110-AD-1 (PWN-10A, -lOB 70J2222 8-9 
10C, -11A and 
-12A) 

7 Motor, JATO, 14-DS-1000 8796522 8-10 

8 Motor, JATO, 15-KS-1000 2000087 8-11 

9 Motor, JATO, 16-NS-1000 A02A001 8-12 

10 Motor, JATO, 2.2-KS-11,000, M77A1 2516421 8-13 
MK23 ~!od 1 LD620850 8-13 

8-1 
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Table 8-1. Rocket Motors and Warheads (Cont) 

ITEM NOMENCLATURE 

11 Warhead 2.75 inch MK 1 
MK5 
M151 
WDU-4A/A 
WDU-13A 

12 Warhead 5.0 inch MK6 
MK 25 

8-5. ROCKET MOTOR DISPOSAL PROCEDURES. 

8-6. METHOD 1. (MK 4, MK40 and MK 10.) 

I WARNING ,-
--

Nitroglycerin fumes will cause 
headaches/nausea. If headaches/ 
nausea occur cease operation 
and retire to an area away 
from propellant grains until 
symptoms subside. 

NOTE 
eDamaged rocket motors which 

cannot be disassembled or 
removed from shipping containers/ 
launchers will be destroyed by 
EOD. 

•Nozzle plates and fin assemblies 
will be inspected and certified 
in accordance with T.O. 11A-
1-60. 

a. Disassemble motors as follows: 

(1) 2. 75 inch, MK 4 and MK 40: 

(a) Pull lock wire. 
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DISPOSAL 
PART NO. PARAGRAPH 

656227 8-15 
1350663 8-15 
8882186-2 8-15 
6709700 8-15 
9259995 8-15 

561527 8-15 
563481 8-15 

(b) Remove nozzle plate and fin 
assembly. 

pads. 

(c) ·Cu.t and shor-t ignite· wires. 

(2) 5.0 Inch HVAR: 

(a) Remove shipping cap and felt 

(b) Remove closing cap. 

(c) Cut and short igniter wires. 

WARNING • 

Igniters and propellant will 
be disposed of separately. No 
attempt will be made to dispose 
of both in the same operation. 

NOTE 
5.0 inch HVAR igniters must 
be removed prior to removing 
propellant. 

b. Remove propellant grain. 

NOTE 
Igniters will remain in water 
until time of disposal. 

. · .... 



c. Remove igniter and submerge in 
container of water. Igniters will be 
disposed of by burning in pit (para
graph 3-6). 

d. Lay a bed of combustible material 
ensuring that material will extend not 
less than one foot beyond grains to be 
disposed of. 

e. Place grains on combustible 
material end to end in a line. If 
more than one line is formed, lines 
will be approximately 0.31 meter (one 
foot) apart. 

f. Prepare ignition train in accor
dance with Section IV. 

g. Effect ignition in._accordance
with Section IV. · -

h. Retire to proper distance. 

8-7. METHOD 2. (SR49-TC-1). 

NOTE 
•Disassembly operations will 

be accomplished in approved 
facilities, with safety 
pin installed, until electri
cal assembly is removed. 

•Report serviceable components 
removed in subparagraphs 
a. and b. to 00-ALC (MM\~), 

Hill AFB, Utah 84056, for 
disposition. 

a. Remove fin assemblies, fin 
actuating assemblies, fairings and elec
trical assembly in accordance with T.O. 
llAll-25-7. 
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WARNING l 
Do not attempt to dispose of 
motors with exit cones installed. 
The thrust developed by the 
motor is sufficient to propel 
the motor deeper into the 
ground, and if an obstacle is 
encountered the motor's direc
tion of travel can be altered 
in such a manner that the motor 
could become airborne. 

b. Remove exit cone by removing set
screw and unscrewing cone from motor 
aft closure assembly. 

. c. Prepare a hole in firm ground 
at least 1.12 meters (4!; inches) deep 
and of sufficient diameter to accommo
date motor. 

d. Install a serviceable ~~U-35/A 
igniter in motor igniter boss at for
ward end of motor, with lead wires of 
sufficient length to ensure safe opera
tion. Tape lead wires to motor case. 

e. Bury motor vertically up to aft 
closure (approximately 48 inches). 
Tamp fill dirt firmly around rocket 
motor. 

f. Prepare electrical firing sys
tem in accordance with section IV. 

g. Retire to proper distance. 

h. Effect detonation. 

8-8. METHOD 3. (SR-45-AR-1.) 

a. Burn on the Surface. 

(1) Remove snap retaining ring 
from inside forward end of rocket motor. 
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(l) Carefully slide propellant 
grain with attached separation device 
from motor case. 

(3) Lay a bed of combustible 
material ensuring that material will 
extend not less than one foot beyond 
grains to be disposed of. 

(4) Place grains on combustible 
material approximately one foot apart. 

(5) Prepare ignition train in 
accordance with Section IV. 

(6) Effect ignition in accordance 
with Section IV. 

(7) Retire to proper distance. 

b. Detonation. 

(1) Place motor on ground surface. 

(2) Mold an M5 block of Composi
tion C, or equivalent, into a worm and 
place on top centerline of motor run
ning full length of motor case. 

(3) Prime Composition C using 
electric or nonelectric blasting cap 
firing system in accordance with Sec
tion IV. 

(4) Retire proper distance. 

(5) Effect detonation. 

(6) Gather any unconsumed pieces 
of propellant and dispose of by burn
ing. 

8-9. METHOD 4. (SR-71-AD-1.) 

NOTE 

8-4 

This rocket motor contains 
a cast-in-case propellant 
grain which is bonded to interior 
of case. 

a. Burning. 

(1) Prepare a hole in firm ground 
at least 1.68 meters (66 inches) deep 
for SR-71 and 2.24 meters (80 inches) 
deep for SR-110 and of sufficient 
diameter to accommodate motor. 

(2) Place a 0.64 ~entimeters (1/4 
inch) thick metal plate approximately 
20.32 centimeters (eight inches) square 
in bottom of hole. 

(3) Place rocket motor in hole 
with forward end against the metal plate. 
Fill and tamp dirt firmly around motor 
until only nozzle is exposed. 

(4) Install a serviceable igniter. 
•. 

(5) Retire to proper distance. 

(6) Initiate igniter by electri
cal means. 

b. Detonation. 

(1) Place motor on ground surface~ 

(2) Mold an M5 block of Composi
tion C, or equivalent, into a worm and 
place on top centerline of motor, 
running full length of motor case. 

(3) Prime Composition C using elec
tric or nonelectric blasting cap firing 
system in accordance with Section IV. 

(4) Retire proper distance~ 

(5) Effect detonation. 

(6) Initiate igniter by electri-
cal means. 

c. Detonation. 

(1) Place motor on ground surface. 

(2) Mold an M5 block of Composi
tion C, or equivalent, into a worm and 
place on top centerline of motor, run
ning full length of motor case. 

( .. 
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(3) Prime Composition C using 
electric or nonelectric blasting cap 
firing system in accordance with Sec
tion IV. 

(4} Retire proper distance. 

(5) Effect detonation. 

(6) Gather any unconsumed pieces 
of propellant and dispose of by burning. 

8-10. METHOD 5. (JATO, 14-DS-1000.) · 

I WARN.ING • 

Igniters will be removed prior 
to disposal of motors. If 
igniters are not; removed, motors • 
may become propulsive. 

a. Remove shipping plug or igniter 
from igniter well of rocket motor, if 
installed. 

b. Using a small hardwood stick or 
nonsparking tool approximately 1.27 
centimeters (1/2 inch) in diameter, 
puncture and remove plastic nozzle 
closure. 

NOTE 
When burning two or more rows, 
the rows will be parallel and 
separated by not less than 
15.25 meters (50 feet). 

c. Place motors in a row, igniter 
end to nozzle end, on their mounting 
brackets for stability and ease of align
ment. The igniter opening of one motor 
will be aligned with and fit against 
nozzle opening of adjoining motor. 

d. Prepare ignition train in accor
dance with Section IV. 
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e. Effect ignition in accordance 
with Section IV. 

f. Retire to proper distance. 

8-11. METHOD 6. (JATO, 15KS-1000.) 

a. Procedure 1. 

(I) Disassemble as follows: 

(a) Remove retaining ring screws 
with a screwdriver or chisel and hammer. 

(b) Remove aft shipping cap or 
any other obstruction from nozzle end. 

(c) Using a small hardwood stick 
or nonsparking tool approximately 1.27 
centimeters (1}2 inch) in diameter, 
puncture and remove weathE ·~ seal from 
nozzle well. 

(d) Remove frangible shipping 
cap or igniter, if present. 

NOTE 
The jig is fabricated locally 
in accordance with figures 8-1 
and 8-2. 

(e) Place rocket motor in jig 
(figures 8-1 and 8-2) with nozzle end 
up. Apply pressure on nozzle end and 
compress aft cap assembly into main body 
approximately 3.2 centimeters (1/8 inch).l 
Remove retaining ring with screwdrivers. 
Release pressure from nozzle end and 
remove motor from jig. 

(f) Remove aft cap assembly and 
propellant grain from motor body. 

(2) Lay a bed of combustible 
material ensuring that material will 
extend not less than 30.4 centimeters I 
(one foot) beyond grains to be disposed 
of. 

Change 1 8-5 
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1/2 STEEL PLATE 11 
x 20,1 REQ'D 

STABILIZERS, 1/4" 
STEEL STRIP 1" WIDE 
3 S/1 LONG, BEND AS 
SHOWN, 3 REQ'D 

r----------------~~-----35~--------~ 

(TYP) 5/l 3 PLACES 

TWO PER MATCHING NUT 

NOTE: RELOAD CONSTRUCTION AS SHOWN 

1/2" STEEL PLATE, I x 20 
1 REQ'D 

DRILL THRU DIA. NECESSARY TO MAKE 
SLIP FIT WITH PIPE 
(TYP) I PLACES 

DRILL THRU 1 1!1 DIA. HOLE 

SCREW, SEE DETAIL "B" 

Figure 8-1. Jig, JATO Disassembly 15-KS-1000 

8-6 
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LEVER 3/8 DIA ROO, 12'' LONG 
KNOBS MAY BE WELDED TO 
ENDS IF DESIRED 

t-----------18 --- -------~ 

~---------13-----------~ 

1----5 ----~ 

Figure 8-2. Jig, JATO Disassembly 15-DS-1000 (Top View) 

T .0. llA-1-42 
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(3) Place propellant grains on 

combustible material. 

(4) Prepare ignition train in 

accordance with Section IV. 

(5) Effect ignition in accordance 

with Section IV. 

(6) Retire to proper distance. 

b. Procedure 2. 

NOTE 

If retaining ring and propellant 

grain cannot be removed, the motor 

will be disposed of as follows: 

(1) Remove frangible shipping cap 

or igniter, if present and serviceable, 

from igniter well of rocket motor:-"" 

I WARNING ~ 

When motors are burned indivi

dually utilizing a hole in 
the ground, care must be exer
cised to ensure that igniter 
end is securely closed with an 

expended or unserviceable igni
ter to prevent escape of gases. 

Gas escapement at igniter will 

cause motor to become propul
sive. The frangible shipping 
cap with which igniter open
ing is closed during shipment 

is too weak to withstand pres
sures developed by a burning 
motor. 

(2) Install an expended or unser

viceable igniter in igniter well and 

tighten. 

(3) Prepare pit approximately 

0.76 meter (30 inches) deep. 

(4) Place motor in vertical 

position, nozzle end up, in pit so that 

nozzle is above ground surface. Tamp 

earth firmly around motor. 

8-8 

(5) Remove aft shipping cap or 

any other obstruction from nozzle end. 

(6) Using a small hardwood stick 

or nonsparking tool approximately 1.27 

centimeters ( 1/2 inch)· in diameter, 

puncture and remove weather seal from 

nozzle well. 

(7) Prepare ignition train in 

accordance with Section IV. 

(8) Effect ignition in accordance 

with Section·IV. 

(9) Retire to proper distance. 

8-12. METHOD 7. (JATO, 16NS-1000.) 

_(.wARNING 1. 
Igniters will be removed prior 
to disposal of motors. If 
igniters are not removed, 
motors may become propulsive. 

a. Remove shipping plug and 0-ring 

or igniter, if installed. 

b. Remove cap from nozzle, if 

installed. 

c. Using a small hardwood stick 

or nonsparking tool approximately 1.27 

centimeters (1/2 inch) in diameter, 

puncture nozzle closure and remove 

nozzle closure. 

NOTE 

When burning two or more rows, 
the rows will be parallel and 

separated by not less than 
15.25 meters (50 feet). 

d. Place motors in a row, igniter 

end to nozzle end, on their support 

brackets for stability and ease of 

alignment. Igniter opening of one 

( 
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motor will be aligned with and approxi
mately 0.15 meter (six inches) away 
from nozzle opening of adjoining motor. 

e. Prepare ignition train in accor
dance with Section IV. 

f. Effect ignition in accordance 
with Section IV. 

g. Retire to proper distance. 

8-13. 'METHOD 8. (JATO, 2. 2-KS-11, 000; 
M77A1 and MK 23 Mod 1) 

a. Place motor on ground in a hori
zontal posit'ion. 

b. Punch out aft copper closure dis~ 
uith a wooden stake -<>r ot-her nonmetal:: 
lie object. 

c. Prepare three thermite grenades 
as follows: 

(1) Electric Initiation. Prepare 
grenades as follows: 

(a) Connect three electric 
blasting caps in series and connect 
to firing line in accordance ·with 
Section IV. 

(b) Raise safety lever and place 
an electric blasting cap between each 
grenade body and safety lever and tape 
in place. 

(2) Electric/Nonelectric Initia
tion. Prepare grenades as follows: 

(a) Carefully remove fuzes from 
three thermite grenades. Temporarily 
store fuzes in a safe area. 

(b) Cut three equal lengths of 
detonating cord approximately 1.22 
meters (four feet) in length. 

T .0. llA-1-42 

(c) Insert one end of detona
ting cord into each of the grenades 
until it is touching the first fire 
mixture and tape in place. 

(d) Tape the other ends of 
detonating cord together and prepare for 
firing in accordance with Section IV, 
either electrically or nonelectrically. 

d. Securely tape three prepared 
thermite grenades parallel and top 
center line of motor body; one centered, 
one adjacent to forward ring, and one 
adjacent to aft ring. 

e. · If applicable·, tape removed 
grenade fuzes securely to motor body 
adjacent to one of the grenades. 

NOTE 
eEnsure that dam is of sufficient 

height and tamped firmly 
enough to retain molten thermite 
around motor case. 

•Do not place any earth/sand 
in motor forward of aft 
openings. 

f. Shovel earth/sand around motor 
and shape and tamp to form a dam around 
each grenade. 

g. Retire to proper distance. 

h. 

NOTE 
Grenades will ignite and burn 
through motor case in approxi
mately 1-1/2 minutes, igniting 
propellant which will burn 
completely in approximately 
3 to 5 minutes. 

Effect ignition. 

i. Inspect and certify generated 
scrap metal in accordance with T.O. 
llA-1-60. 

8-9 
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8-14. ROCKET WARHEAD DISPOSAL PRO
CEDURE. 

8-15. METHOD 9. (Warheads) 

I WARNING ' 

No attempt will be made to 
remove base detonating fuzes 
from 5.0 inch warheads. Nose 
fuzes will not be removed from 
the 2.75 inch warheads. 

NOTE 
See Chemical Munitions for 
disposal of M156 warhead which 
contains 0.97 kilogram (2.125 
pounds) of White Phosphorus. 

a. Prepare a pit at le~st 1.72 
meters (four feet) deep. 

b. Place warheads horizontally in 
pit. 

c. Place explosive by one of the 
following methods. 

(1) Place approximately 0.55 kilo
gram (1/4 pound) of Composition C, or 
equivalent, in contact with side of each 
\varhead. 

8-10 

(2) For Flechette warheads, place 
approximately 0.55 (1/4 pound) of Com
position C, or equivalent, at the base 
of each warhead. 

(3) Fill fuze cavity of 5.0 inch 
warhead with Composition C. 

d. Prime Composition C with de
tonating cord. 

e. Cover warheads with at least 
0.61 meter (two feet) of earth to 
decrease fragments. 

f. Prepare for detonation using 
electric or nonelectric firing system 
in accordance with Section IV. 

-g. Reti~e t?. proper_ distanc~. 

h. Effect detonation. 
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SECTION IX 

AIRCRAFT EGRESS ITEMS 

9-1. GENERAL 

9-2. Aircraft egress ·items disposal procedures are 
covered in this section. Disassembly procedures and 
disposal methods are listed herein and reference to 
appropriate paragraphs are made in table 9-1. If an 
item is not listed in .the table, specific instructions 

will be provided on ADR. Disposition of recoverable 
items will also be supplied on ADR. Inert items/ 
scrap metal generated from disassembly and/ or dis
posal operations will be inspected and certified in 
accordance with T.O. llA-1-60. 

Table 9-l. Ain:ra(t ~ Syttema Itern.a (Sheet l of 8) 

DISPOSAL 
ITEM NOMENCLATURE PART NUMBER DISASSEMBLY PARAGRAPH 

1 Activator: 
Pendl[l.nt Disconnect. 365023-~. -7 9-6 9-31 
Pendant Disconnect · 365323-1 9-7 9-31. 

2 Actuator: 
Parachute, 'J'ime Delay_ .All ~ - - 9-8 .4-37 

Model7000 
-

ModelllOOO 9-37 
Explosive, Linear 9-31 
Rotary 1000 Series 9-9 9-31 

3 Battery, Gas Actuated All 9-31 
Thermal 2204100 9-31 

4 Bolt, Explosive All 9-31 

5 Cartridge, Actuating Device 
Canopy Thruster 2197200 9-31 
Cartridge Set 2519696 9-31 
Delay, CCU-4/A 234AS100 9-31 
Delay 163-2oo-1 9-31 
Delay 163-50Q-1 9-31 
Delay 5750-3 9-31 
Delay, MK4 Mod 1 534546 9-31 
Delay, MK4 Mod 2 2519703 9-31 
Delay, MK5 Mod 1 534548 9-31 
Delay, MK5 Mod 2 2519704 9-31 
Delay, MK36 21~5 9-31 
Delay, MK86 534 5 9-31 
Delay, MK136 2519923 9-31 
Delay, MK141 2519935 9-31 
Delay, MK142 2519943 9-31 
Delay, 0.40 See 21291700 9-31 

•. 2129170Q-1 9-31 
1133-1 9-31 

Delay 52-40Q-1 9-31 
Delay, 0.30 Sec 2129300 and -1 9-31 

1132-1 9-31 
Delay, CCU-42A 1040AS100 9-31 
Delay 8044-2 9-31 

Change 17 9-1 
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Table 9-1. Aircraft ~ S,YStemaltema (Sheet 2 of 8) 

ITEM NOMENCLATURE PART NUMBER 
DISPOSAL 

DISASSEMBLY PARAGRAPH 

Delay, 4.0 Sec 6022100 9-31 
Delay, 1.0 Sec 6046100 9·31 
Delay, 0.25 Sec 6047100 9-31 ( .. 
Delay, 0.5 Sec 6048100 9-31 
Delay, 2.0 Sec 6060100 9-31 
Delay, 0.75 Sec 6061100 9-31 
Drogue 1003-24 9-31 
Drogue MBEU-7536 9-31 
Impulse, MK14 491824 9-31 
Impulse, MK47 Mod 0 419700 9-31 
Impulse, MK49 Mod 0 534539 9-31 
Impulse, MK49 Mod 0 534529 9-31 
Impulse, PPC-13 939907-3 9·31 
Impulse 6901003 I 9-31 
Impulse 200034 9-31 
Impulse, Canopy Remover 22973000-0 9-31 
Impulse, Canopy Remover 22973001-2 9-31 
Impulse, Canopy Remover 2404300-1 9-31 
Ejection Seat, Trainer . - •. 9-31 - - .. --....,; -Guillotine 2103300 9-31 

2103400 9-31 
2103600 9-31 
MBEU-16650 9-31 

Igniter, Rocket Motor MBEU-2250RU 9-31 
759AS103 9-31 

Harness Release 1002-41 9-31 
Mortar 1005-3 9-31 
Kit Deploy 140121-1 9-31 
Primary MBEU-26434 9-31 
Secondary MBEU-29231 9-31 
Parachute Spreading Gun SK860016-1 9-31 
Pressure 876564 9-31 
Recovery 2209100 9-31 
Retractor 21341600 9-31 

21342400 9-31 
Stabilizing Chute 2208100 9-31 
Booster Cartridge 6010600 9-31 I 

9-2 Change 1 7 
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Table 9-1. Aircraft Egress Systems Items (Sheet 3 of 8) 

DISPOSAL 

ITEM NOMENCLATURE PART NUMBER DISASSEMBLY PARAGRAPH 

6 Catapults 
M3A1 8593635 9-10 9-31, 9-33 

M4A1 8593669 9-10 9-31, 9-33 

M5A1 8593686 9-10 9-31, 9-33 

M9 8596866 9-31, 9-33 

Rocket, CKU-8/A 5184875 - 9-31, 9-33 

Rocket 10006-27 9-31, 9-33 

Rocket 10100 Series 9-11 Cartridge 
9-31 
Hotor 9-32 
Complete 
Assy., 9-34 

Rocket 2124-19 9-12 Cartridge 
9-31 

-- - -
. - Hot or 9-32 - 9-34 

Rocket, CKU-2/A 11743866 9-31, 9-33 

Rocket, CKU-5/A 11743975 9-31, 9-33 

Rocket, CKU-7/A 11820361 9-31, 9-33 

Rocket 1001 Series 9-33 

.· .· . . . .... •.· ~ 

2174-518-7 9-13 Cartridge 
9-31 

2174-520-7 9-13 Hotor 9-32 

2174-522-7 9-13 Complete 
Assy 9-34 

2174-518-9 9-14 Cartridge 
9-31 

2174-520-9 9-14 Motor 9-32 

2174-522-9 9-14 Complete 
Assy 9-34 

2400 Series 9-15 Cartridge 
9-31 
Motor 9-32 
Complete 
Assy 9-34 

Rocket 2174-518-13 9-33 

2174-522-13 9-33 

2174-533-13 9-33 

7 Connector, Explosive All for F-111 9-31 

8 Cord Assembly, Shielded, All for F-111 9-31 

Mild, Detonating F-15 & AC-130H 

9-3 
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Table 9-1. Aircraft Egress Systems Items (Sheet 4 of 8) 

ITEM 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

9-4 

NOMENCLATURE 

Cord, Detonating Assembly 

Cover Assembly 

Cutter 
M8 

Cable 
Canopy 

Locking Cord 
Survival Kit 

Parachute Static Line
Seat Static Line 
Release 
Reefing Line 
Reefing Line 

Destructor Assembly 

Destructor, Explosive 

Detonating Transfer Assy 

Detonation Assy 

Detonator Assy 

Drogue, FLSC Severance 

Ejector, Parachute 

Extraction, Rocket and 
Launcher 

Firing Device, Explosive 

PART NUMBER 

All 

All for F-111 

60065-3 
353544-1 
363544-2 
367530-31 

(YPC-R-R-92) 
367530-33 

(YPC-R-R0327) 
ISE172-4.0 

. 52-3 
52-1 

ISE-171-2. 5 
ISE-172-1. 15 

SKD538-76 

16K0341 Series 
16K2038 Series 
51092 Series 

51064 Series 

4A3056-1 

811318-4 

163-3 

All 

363541-1 (90202 
-1) 

DISASSEMBLY 

9-16 

DISPOSAL f 
PARAGRAPH 

9-31 

9-31 

9-31 
9-31 
9-31 
9-31 
9-31 

9-31 

9-:. l 
9-31 
9-31 
9-31 
9-31 

9-30 

9-30 

9-31 
9-31 
9-31 

9-31 

9-31 

9-31 

9-31 

9-31 

Inert 

( 



Table 9-1. Aircraft Egress Systems Items (Sheet 5 of 8) 

ITEM 

21 

22 

23 

24 

25 

NOMENCLATURE 

Firing Mechanism 

Flexible Linear Shaped 
Charge 

Flexible Linear Shaped 
Charge, Drogue 

Gas Contain~r w/squib 

Generator 
Gas 
Gas 
Gas, M17 

-- -
Gas, Gyro Spin Up 

26 Gun 

27 

28 

Parachute Spreader 
Drogue Chute 

Parachute Deployment Gun 
and Cable Assembly 

Igniter (CAD) 

Initiator 
M3 
M5 
M6 
M8 
M9 
M12 
M26 
M27 
M28 
M30 
M31 
M32 
M45 
M49 Series 
M53 
M64 
M72 

PART NUMBER 

1225-4 
29378-1 
50057-1 

All for F-111 & 

AC-130H 

811318-2 

10068C-0002 

1293-157 
iW7207. · 
10522490 
1004-3 

SK86005l-l 
RA061D0012 

Series 
807345 and 

818345 Series 

94-3-l 
94-3-11 

DLX-138-2 
94-3-27 
8593159 
8597941 
10520550 
10520550 
8595400 
8595251 
8595409 
8596101 
10520232 
10520621 
10522498 
10521631 

DISASSEHBLY 

9-17 

9-18 

9-19 

9-20 
9-22 
9-20 
9-21 
9-23 
9-20 
9-22 
9-21 
9-21 
9-20 
9-22 
9-20 
9-20 
9-20 
9-23 
9-21 
9-22 

T.O. llA-1-42 

DISPOSAL 
PARAGRAPH 

9-31 
9-31 
9-31 

9-30 

9-30 

6-7 

9-30 
9-31, 9-30 
9-31, 9-30 
9-31, 9-30 

9-37 
9-31 

9-31 

9-31 

9-31 
9-31 
9-31 
9-31 
9-31 
9-31 
9-31 
9-31 
9-31 
9-31 
9-31 
9-31 
9-31 
9-31 
9-31 
9-31 
9-31 

9-5 
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Table 9-1. Aircraft Egress Systems Items (Sheet 6 of 8) 

DISPOSAL 
ITEM NOMENCLATURE PART NUMBER DISASSEMBLY PARAGRAPH 

28 Initiator 
Cont) (Continued) 
- M80 10522664 9-23 9-31 

M86 10522503 9-21 9-31 
M87 10522697 9-21 9-31 
M88 Series 10522364 9-22 9-31 
M89 10522698 9-21 9-31 
M99 10520405 9-21 9-31 
M104 10551446 9-31 
MllO 10551587 9-31 
M113 117314 74 9-31 
Mll4 11726503 9-22 9-31 
JAU2/A25 11731494 9-31 
JAU3/A25 11731674 9-31 
JAU4/A25 11731740 9-31 
JAU8/A25 - -~ '117Tii37 .. - 9-11 -
JAU9/A 11731482 9-31 
JAU-10/A25 11731484 9-31 
MK11 Mod 0 DL2518122 9-31 
Barostat 90166-5 9-31 
Cartridge Actuated 0113226 9-24 9-31 
Canopy Internal 2271700-2 9-31 
Canopy External 2271100 9-31 
SMDC/GAS 812666-9 9-31 
SMDC/GAS 812666-11 9-31 
GAS/SMDC 2293100 9-31 
Canopy Actuated 2271500-1 9-31 
One-Way Transfer 113355 9-31 
Time-Delay, • 32 .Sec 21200-1 9-31 
Time-Delay,. 40 Sec 813875-1 9-31 
Interdictor 816199-1 9-31 
Line Assy 816206-1 9-31 
Delay 1180-2 9-31 
Initiator 2650100 9-31 
Initiator 2651100 9-31 
Initiator 1007 Series 9-31 
Initiator 1008 Series 9-31 
Initiator 1153 Series 9-31 
Ejection 90363-1 9-31 
Explosive 809323-2 9-31 
Fitting 2095750-7 9-31 

2095850-8 9-31 
"G" Sensor 800850-9 9-31 
Inertia Reel 55-001-001 9-31 

( 
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Table 9-1. Aircraft Egress S.)lltems Items (Sh«t 7 of BJ 

ITEM NOMENCLATURE PART NUMBER 
DISPOSAL 

DISASSEMLY PARAGRAPH 

28 (Coot) Initiator (Coot) 
Parachute Release 202-5-1 9-31 
Severance Flotation 202-4-5 9-31 
Time Delay All for F-111 9-31 
Pressure Operated 2130300 9-31 

2130300-1 9-31 
113G-1 9-31 

0.75 Second Delay 21301900 9-31 
21301900-1 9-31 
1131-1 9-31 

29 Line Assembly, Detonating 51062 Series 9-31 

30 Line Assembly, Out-Put 816202 Series 9-31 
.(Hivelite) 

.. .. 
31 Line Assembly, Transfer 816204 Series 9-31 

32 Lower Rotor AC-13G-H 3-6, 3-9 -J . -
33 Manifold Assembly - - -363568-1 9-~.1 

34 Manifold 363542-1 9-31 
(90218-1) 

363542-2 9-31 

(. (90210-1) 
363542-3 9-31 

(90217-1) 

35 Motor, Man/Seat 9-36 
Separator, 1033 Series 

36 Primacord Assembly 272-6080159 9-31 

37 Remover, Canopy 2218-18 9-30 
Canopy 2218-17 9-30 
Canopy, M4 8595439 9-30 
Canopy, M3A1 8593701 9-30 
Canopy, M1A3 8593731 9-30 
Canopy 2632100 Series 9-30 
Canopy 2820100 Series 9-30 
Canopy, M8A1 10522124 9-25 9-31 
Canopy, M9 10622539 9-26 9-31 
Canopy 2218 Series 9-27 9-31 

38 Rocket Motor MBEU-1850RU 9-31 I 1175AS100 9-31 
2615-502 9-31 
759AS100 9-31 

39 Rocket, Motor Stabilization 50436 Series 9-31 

40 Rocket Trajectory, 1143-3 9-31 
Divergence 

Change 20 9-7 
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Table 9-l. Aircraft F..gresa Sysunu Itenu (Sheet 7 of BJ 

-· DISPOSAL 
ITEM NOMENCLATURE PART NUMBER DISASSEMLY PARAGRAPH 

41 Selector, Ejection Sequence 50905-3 9-31 

42 Slide Block Assembly 90271-1 9-31 
90271-3 9-31 

... 
43 SMDC Line AC-130-H 9-31 

44 Transfer, Explosive 188-1-5 9-31 

45 Thrusters 30247-3 9-31 
M1A2 8593854 9-31 
M3A3 10522629 9-31 
M5A2 8594746 9-31 
M6 8594149 9-31 
M7 8593277 9-31 
M9 10520478 9-31 
Mll 10521565 9-31 
M13 10520971 9-31 
M15 10520875 9-31 
M16 10521321 . . 9-31 
M17 - -...: 

8597496 . 9-31 
M18 8597514 9-31 
M20 FF9850 9-31 
M20A1 10533856 9-31 
M25 10434176 9-31 ... 

~ ~ 

M25A1 11730533 9-31 
•. 

M26 10551371 9-31 
Hatch 807268 9-30 ·-····.· 

; 

> .\~,·, ~i'. 

( 
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Figure 9-9. Rocket Catapult Assembly, Part No. 2174-518-9, -520-9, 522-9 
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g. Remove the two nozzle plugs 
(15) from the motor lock disc, and 
remove disc. 

h. Using a spark proof drift punch 
and spark proof hammer, tap unlock 
sleeve (22), next to four shear pins, 
to cause pins to shear. 

i. Slide unlock sleeve down to 
shoulder of lock and pad assembly and 
remove from the rocket motor nozzle. 

j. Remove front body housing from 
rocket motor. 

9-15. CATAPULT, ROCKET, 2400 Series, 
(figure 9-10) will be disassembled 
as follows: 

WARNING • 

The rocket catapult as 
assembled is safe to handle; 
however, due to the cable 
activated rocket motor 
ignition system, disassembly 
of the rocket motor OUT of 
proper sequence rocket 
motor ignition, which could 
result in serious personnel 
injury. 

NOTE 
Perform the following task 
in the exact order presented. 

a. Place the rocket motor assembly 
in a holding fixture and secure. 

9-20 

b. Remove and cap. 

NOTE 
If rocket motor is not 
configured with a cable 
igniter, proceed to sub
paragraph f. 

c. Remove cable retainer screw from 
nozzle cup. 

d. Slide the cable retainer side
ways in keyhole slot of nozzle cup and 
push cable retainer through threaded 
hole to disengage. 

e. Install a 0.25 to 0.50-inch long 
1/4-20 standard cap screw into the 
nozzle cup to prevent cable retainer 
from reengaging in the keyhole slot. 

f. Break and remove lockwire which 
secures four screws in piston housing. 

' WARNING • 

When removing screws, slowly 
relieve pressure from the 

- compression spring .to avoid 
instant spring ~xtension. 

g. Remove four screws which secure 
piston housing to catapult housing; and 
remove piston housing assembly. 

NOTE 
If rocket motor is not 
configured with a cable igni
tion system, proceed to sub
paragraph k. 

h. Slide rocket motor aft (toward 
piston housing opening) until the 
nozzle cup has cleared the catapult 
housing. 

i. Remove the nozzle cup. 

I WARNING t 
Do not pull the cable pro
truding from the nozzle as 
motor ignition could occur. 

( 
\ 
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Figure 9-10. Rocket Catapult 2400 Series (Typical) 
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j. Place the cable into the nozzle 
and secure with tape to prevent acci
dently being pulled during handling. 

k. Pull rocket motor assembly from 
catapult housing. 

1. Unscrew breech from cartridge housing. 
m. Remove cartridge assembly. 

9-16. CUTTER, MS, (figure 9-11) will 
be disassembled as follows: 

I WARNING t 
Inadvertent functioning of the 
M8 cutter could cause 1GJury 
or death to personnel and/or 
damage to equipment. Do not 
drop, jar or throw :tlrls untt 
or apply any source of pres
sure to the inlet port of this 
unit. 

a. Ensure shipping plug is properly 
installed. 

b. Unscrew head from body. 

c. Remove cartridge. 

9-17. GAS GENERATOR, Ml7, Part No. 
10522490, (figure 9-12) will be dis
assembled as follows: 

NOTE 
The M17 gas generator is part 
of the MLU-24/B and the MLU-
15/B parachute ejection car
tridge kit (NSN 1377-00-966-
5399-MY36 and NSN 1377-00-
016-4805-MY37). 

a. Ensure that pressure inlet port 
is properly plugged. 

b. Remove setscrews from initiator 
cap. 

9-22 

c. Unscrew cap from chamber body. 

d. Remove cartridge. 

9-18. GUN, DROGUE CHUTE, Part No. 
RA061D0012 series, (figure 9-13) will 
be disassembled as follows: 

I WARNING • 

eDo not apply any source of pres
sure to the inlet port. 

ePoint housing away from all 
personnel during disassembly. 

a. Ensure that pressure inlet port 
is properly plugged. 

.b. Unsc:ew cap. 

c. Remove cartridge from housing. 

9-19. PARACHUTE DEPLOYMENT GUN AND 
CABLE ASSEMBLY, Part No. 807345 and 
818345 series, (figure 9-14) will be 
disassembled as follows: 

I WARNING. 

ePoint barrel away from all 
personnel and toward a suitable 
barricade. 

elf cable assembly conduit is 
severed or cut through, proceed 
as follows with subparagraph 
*b through *g. If conduit 
is not severed or cut through, 
disregard subparagraphs *b 
through *g. 

a. Ensure that safety pin and 
streamer assembly are installed on 
cable assembly. 

( 
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CARTRIDGE 

SHIPPING PLUG 

INLET PORT 

HEAD 

\ 

~/ 

Figure 9-11. 

WARNING l 
Do not catch and pull on 
broken conduit end of cable 
assembly or pull on cable in
side conduit during work in 
subparagraphs *b through *g. 
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/ 

/ 

BODY 

M8 Cutter 

*b. Cut safety wire between cable 
assembly attachment nut and gun as
sembly. 

*c. Slowly back off cable assembly 
attachment nut with one hand while 
holding cable assembly conduit up 
against assembly. When nut is com
pletely backed off gun assembly threads 
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CARTRIDGE 

SETSCREW 

\ 
# 

Figure 9-12. Ml7 Propellant Actuated Gas Pressure Generator 
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HOUSING 

CARTRIDGE 

\ 
.. · 

INLET PORT PLUG 

Figure 9-13. Part No. RA061D0012 Series Drogue Chute Gun (Typical) 

and with flanged end of cable assembly 

conduit tight against gun assembly, 
lift cable assembly conduit straight 

out (parallel to work surface) approxi

mately 0.32 centimeter (1/8-inch). 

*d. Remove cable assembly. 

*e. Cut cable in two at area where 

conduit is parted. 

*f. Pull on cable assembly end fit

ting and remove cable from conduit. 

*g. Install attachment nut and 
remaining part of conduit onto gun 
assembly. (If assembly is still 

installed in personnel parachute, remove 

unit from parachute at this time in 

accordance with applicable technical 
order.) 

h. Remove shear pin from projectile 

and barrel. 

i. Pull out projectile. 

j. Utilizing a 1.27 centimeter (1/2-

in) thin wall deep socket, unscrew 

cartridge counterclockwise. 

9~20. INITIATORS, M3, M6, M12, M30, 

M32, M45, and M49 (figure 9-15) will 
be disassembled as follows: 

9-25 
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GUN ASSY 
CABLE ASSY 
END FITTING PROJECTILE 

9-26 

ARMING PIN 

CABLE ASSY 

CABLE 

CABLE ASSY 

BARRELL 

CABLE ASSY CONDUI\ 

'. 

''!SHEAR PIN 

.. 
SAFETY WIRE 

-------STREAMER ASSEMBLY 

Figure 9-14. Part No. 807345 Series Parachute Deployment Gun and 
Cable Assembly (Typical) 

.. 
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CARTRIDGE· RETAINER 

Figure 9-15. M3 Initiator (Typical) 

a. Ensure that safety pin is pro
perly installed. 

b. Remove setscrews from initiator 
cap. 

c. Unscrew cap from initiator 
chamber. 

d. Unscrew cartridge retainer from 
firing pin housing. 

e. Remove cartridge. 

9-21. INITIATORS, M8, M27, M64, M86, 
M89, and M99, (figure 9-16) will be 
disassembled as follows: 

a. Ensure that safety pin is pro
perly installed. 

b. Remove setscrews from initiator 
cap. 

c. Unscrew cap from initiator cham
ber/body. 

d. Remove cartridge. 

9-22. INITIATORS, MS, M26, M31, M72, 
M88 Series and M114, (figure 9-17) will 
be disassembled as follows: 

a. Ensure that pressure inlet port 
is properly plugged. 

b. Remove setscrews from initiator 
cap. 

c. Unscrew cap from initiator cham
ber. 

9-27 
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,_. 

INITIATOR CAP 

( 

SAFETY PIN 

CARTRIDGE 

CHAMBER/BODY 

... 
. -

Figure 9-16. M27 Initiator (Typical) 

( 

INLET PORT 

ARTRIDGE 

CARTRIDGE RETAINER 
( 

Figure 9-17. M5 Initiator (Typical) 
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d. Unscrew cartridge retainer from 
firing pin housing. 

e. Remove cartridge. 

9-23. INITIATOR, M9, M28, M53 and M80 
Series, (figure 9-18) will be dis
assembled as follows: 

a. Ensure that pressure inlet port 
is properly plugged. 

b. Remove setscrews from initiator 
cap. 

c. Unscrew cap from initiator 
chamber/body. 

d. Remove cartridge. 

9-24. INITIATOR, part No. 0113226 
Series, (figure 9~1~) will be d1s
assembled as follows: 

INITIATOR CAP 

T .0. llA-1-42 

WARNING • 

Do not apply any source of 
pressure to the inlet port. 

a. Remove cap and packing from 
housing. 

b. Install two nuts on a 3/8 24 NF 
size bolt or threaded rod and tighten 
nuts toward each other to lock 1/8 inch 
from end of thread. 

c. Scr~w bolt or rod into firing 
pin.holder of the cartridge and carefully 
pull cartridge out of bore in the ho~
sing. 

9-25. CANOPY REMOVER, M8Al (figure 
9-20) will b~ disassembled as follows: 

CHAMBER/BODY 

Figure 9-18. M28 Initiator (Typical) 
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Figure 9-19. Initiator, Part No. 0113226 Series 

WARNING • I WARNING I 
Do not apply any source of 
pressure to the inlet gas port. 

a. Remove adapter (turn counter
cl?ckwise) from housing adapter assembly. 

b. Carefully remove cartridge. 

9-26. CANOPY REMOVER M9 (figure 9-21) 
will be disassembled as follows: 

9-30 

Do not apply any source of 
pressure to the inlet gas 
port. 

a. Turn gas port and cap together 
counterclockwise until gas port move
ment is restricted. Restrain cap and 
rotate gas port clockwise back to. 
approximately original position.· Repeat 
above procedures until gas port and cap 
screws off ballistic chamber tube. 

b. Carefully remove cartridge. 

(·.· 

.·.· 



SHIPPING PLUG~ 

ADAPTER 

CARTRIDGE 

HOUSING 
ADAPTER 
ASSEMBLY 

Figure 9-20. Canopy Remover t18Al 
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9-32 

• 

HOUSING 
ADAPTER 

BALLISTIC 
CHAMBER 
TUBE 

CAP 

~~SHIPPING 
~ PLUG 

GAS PORT 

CARTRIDGE (INTERNAL) 

Figure 9-21. Canopy Remover, M9 
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9-27. CANOPY REMOVER, Part No. 2218 
Series (figure 9-22) will be disassembled 
as follows: 

WARNING ' 

Do not apply any source of 
pressure to the inlet gas 
port. 

a. Remove setscrew (turn counter
clockwise) from retainer. 

b. Slide retainer off firing head. 

c. Unscrew firing head (turn counter
clockwise). 

d. Carefully remove cartridge. 

9-28. DISPOSAL PROC.EDURES..._ 

I WARNING ' 

Egress items are extremely 
sensitive and will be handled 
carefully to avoid inadvertent 
functioning. Do not drop, 
throw or jar these items 
during handling. Items are 
extremely sensitive to shock, 
heat or friction. 

9-29. Disposal of items listed in table 
9-1 will be in accordance with the 
paragraph referenced in the table. 

9-30. METHOD 1. 

NOTE 
Percussion primers need not be 
removed from inner packing. 

a. Prepare pit. 

T.O. llA-1-42 

b. Remove items from packing mate
rial and hand place in wooden container. 
Place items so that explosive charges 
are in close proximity to each other. 

c. Remove cap protectors from fric
tion detonators. 

d. Hand place items in wooden con
tainer so that explosive charges are in 
close contact with each other. 

e. Place Composition C in contact 
with all items. 

f. Place containers in pit. 

g.· Prime Composition C::· with de
tonating cord." 

h. Cover containers and demolition 
charges with _at least 0. 61 meter (two 
feet) of earth to limit t~agments. 

i. Prepare for detonation using 
electric/nonelectric firing system in 
accordance with Section IV. 

j. Retire to proper distance. 

k. Effect detonation. 

9-31. METHOD 2. 

NOTE 
Items may be disposed of in 
a burning furnace if available. 

a. Prepare pit. 

b. Place a 0.31 meter (1-foot) layer 
of combustible material in bottom of 
pit. 

c. Unpack items and place on com
bustible material. 

d. Prepare ignition train in accor
dance with Section IV. 

9-33 
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SHIPPING PLUG 

SETSCREW 

~~ 
BALLISTIC 
CHAMBER FIRING HEAD 

CARTRIDGE SHIPPING PLUG 

Figure 9-22. Canopy Remover, Part No. 2218 Series (Typical) 

e. Cover pit with pierced steel 
planking or suitable substitute. 

f. Effect ignition in accordance 
with Section IV. 

g. Retire to proper distance. 

9-32. HETHOD 3 (Rocket Motor disposal 
by burning). 

9-34 

a. Fabricate a rocket motor dis
posal setup as follows (figure 9-23): 

(1) Drill two 5.1 centimeters 
(2-inch) "I" beams or equivalent angle 
iron to accommodate rocket motor assembly 
mounting bolt. Mounting bolt must be 
a 1.27 centimeters (1/2-inch) steel 
bolt with nut attached or a pin of equal 
strength capable of being secured in ( 
place. 

( 



WARNING 

NOZZLE OF ROCKET 
MOTOR ASSEMBLY 
MUST FACE UPWARD 

ROCKET MOTOR 

SHALLOW PAN CONTAINING 
APPROXIMATELY ONE GALLON FUEL OR 
DIESEL OIL AND EXCELSIOR OR WOOD CHIPS 
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f. 
& 

GROUND LEVEL 

4-INCH STEEL "I'' BEAM (SHOWN) 
OR EQUIVALENT ANGLE ffiON ----~~ 

FOOTING 

NOTE: EARTH 
AROU~ D POSTS 
MUST BE WELL 
TAMPED 

1/4-INCH STEEL BOILER PLATE 

Figure 9-23. Rocket Motor Disposal Setup 

(2) The "I" beams will be set in 
the ground a minimum depth of 0.61 meter 
(two feet) and firmly tamped. Holes 
drilled to accommodate mounting bolt 
or pin, used to secure rocket motor 
assembly, will be approximately 15.2 
centimeters (six inches) above ground 
level. If dry, sandy or other unstable 
soil is encountered, weld a footing of 
0.64 centimeters (1/4-inch) steel plate 
a minimum of 30.5 centimeters (one foot) 
square to bottom end of "I" beams or 
angle iron. 

b. Attach rocket motor assembly to 
the "I" beams or equivalent angle iron. 

Ensure security of the 1.27 centimeters 
(1/2-inch) steel bolt or pin. 

c. Place a shallow pan containing 
approximately one gallon of fuel or 
diesel oil under nozzle end of the 
rocket motor assembly. Wood shavings 
or excelsior may be used in and around 
fuel pan to promote burning. 

d. Prepare ignition train in accor
dance with Section IV. 

e. Effect ignition in accordance 
with Section IV. 
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f. Retire to proper distance. 

' WARNING ' 

Allow sufficient time for 
expended rocket motor assembly 
to cool before handling. 

g. Disassemble expended rocket 
motor from disposal setup. 

NOTE 
Items specified for disposal 
in accordance with paragraph 
9-34 are inert. Cartridges are 
installed and removed as re- . 
quired by the specific air
craft maincenance manual. 

9-33. METHOD 4. (Catapults M3Al, M4Al, 
M5Al, M9 and Rocket Catap~lt, 10009-27 . · 
series, CKU-2/A, CKU-7/A, 1001 Series.) 

a. Place catapults/rockets hori
zontally, on firm ground, touching each 
other. 

b. Cut an M112 block of Composition 
C, or equivalent, in half lengthwise, 
using one block per each catapult/ 
rocket being disposed of. 

c. Place two strips of Composition 
C along each catapult/rocket beginning 
at the cartridge/inlet end. 

d. Connect strips of Composition C 
with additional Composition C at the 
cartridge/inlet end if required. 

e. Prime Composition C using elec
tric/nonelectric blasting cap firing 
system in accordance with Section IV. 

f. Retire to proper distance. 

g. Effect detonation. 

9-36 

9-34. METHOD 5. (Rocket Catapults 
10100 Series, 2124-19, 2174 Series.) 

a. Place rocket catapults horizon
tally on firm ground, touching each 
other with nozzle facing upward. Nozzle 
is facing upward if "This face aft" can 
be read on the seat lug. 

b. Cut two M112 blocks of Composi
tion C, in half lengthwise, using two 
blocks, or equivalent, for each catapult 
being disposed of. 

c. Place Composition C strips the 
full length of each catapult. 

d. Connect Composition C strips 
with additional Composition C, if 
required. 

· e. Prime Composifion C using elec
tric/nonelectric blasting cap firing 
system in accordance with Section IV. 

f. Retire to proper distance. 

g. Effect detonation. 

9-35. METHOD 6 (Rocket catapult 2400 
Series). 

a. Place rocket catapults horizon
tally on firm ground with all cartridges 
at same end. 

b. Cut M112 blocks of Composition 
C, or equivalent, in half lengthwise 
using 2-1/2 blocks for each catapult 
being disposed of. 

c. Place four Composition C strips 
full length of catapult. 

d. Place fifth strip of Composition 
C on top of cartridge. 

( 
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e. Connect all strips of Composi
tion C at cartridge end with additional 
Composition C, if required. 

f. Prime Composition C using elec
tric/nonelectric blasting cap firing 
system in accordance with Section IV. 

g. Retire to proper distance. 

h. Effect detonation. 

9-36. METHOD 7. (Motor, Man/Seat 
Separator, part No. 1033) 

a. Place rockets on firm ground, 
parall~l .and touching each other. 

NOTE 
If a single rocket is being 
disposed of, use one M112 
block of Comp C, or equivalent,, 
placed on top -of th-e ·rocket. 
One block practically covers 
two rockets. 

T .0. llA-1-42 

b. Place an Hll2 block of Comp C, 
or equivalent, on top of each two 
rockets being disposed of. 

c. Connect Comp C blocks with addi
tional Comp C, if required. 

d. Prime Comp C using electric/non
electric blasting cap firing system in 
accordance with Section IV. 

e. Retire to proper distance. 

f. Effect detonation. 

9-37. Inert Items. 

a. Ensure that cartridges have been 
re!TI.qved. 

b. Inspect and certify the items 
as pcrap metal tn accordance with T.O. 
11A-1..:.6o. 

9-37/(9-38 blank) 
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A 
GLOSSARY 

AEROSOL - A solid or liquid, not vapor
ized, but divided into particles small 
enough to float in the air for extended 
periods of time. Smokes are aerosols; 
however, aerosols are not necessarily 
always visible. 

B 

BARRICADE - An intervening barrier, 
natural or artifical, of such size, 
type and construction as to limit the 
effect of an explosion or exposure on 
buildings, structures or personnel near 
enough to suffer damage. 

BIOLOGICAL AGENt - A solid, liquid or 
aerosol, which through its biological 
properties produces injurious or l~tha~ . 
effects on personnel, -planu;-, or ani
mals. 

BLASTING CAP - A cylindrical detonator 
containing one or more sensitive ini
tiating explosives used to initiate the 
detonation of demolition charges. There 
are several types of blasting caps, as 
follow: 

a. Electric blasting caps. These 
are capable of being set off by an 
electrical current. 

b. Nonelectric blasting caps. These 
are capable of being set off by a spit 
of fire (normally from a safety fuse). 

c 

CP.EHICAL AGEt-IT - A substance which, 
by its ordinary and direct chemical 
action and in concentrations attainable 
in the field, produces a toxic or 
irritating (harassing) effect; a screen
ing smoke; an incendiary action, or any 
combination of these. An agent which 
produces more than one such effect is 
classified according to its principal 
use. 

CONCF!'ITRATimi - The amount of a sub
stance, regardless of its physical state, 
present in a given unit volume of air. 
Concentration is visually expressed in 
milligrams per cubic meter (mgfm3). The 
amount of vapor actually inhaled or 
absorbed by an individual is not re
ferred to as concentration. 

CONTAMINATION- The presence of, or 
act of supplying, a chemical agent in 
a dangerous amount or concentration on 
an individual, object or area. For 
liquid agents, contamination is usually 
expressed in milligrams .per square . 
meter (mg/m2), ounces per square yard 
(oz/yd2) or tons per square mile (tons/ 
mi 2) . · 

CONVERSION OF TEMPERATURE - To convert 

Fahrenheit to Celsius !·ubt ract 32 from I 
the Fahrenheit reading and divide by 
1.8. To convert Celsius to Fahrenheit, 
multiply the Celsius reading by 1.8 and 
add 32. 

D 

DECONTAMINATING HATERIAL - Any sub
stance used-to chemically destroy, 
physically remove, seal in or other
wise make harmless a chemical agent. 

DECONTAMINATION - The process of making 
any individual, object or area safe by 
chemically destroying or physically 
removing harmful chemical agents. An 
object or area may be made safe for un
protected personnel by effectively 
sealing in the harmful agent, if it 
cannot be removed chemically or physi
cally. 

Change 1 GLOSSARY-I 
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DEMILITARIZATION - The act of destroy
ing the military defensive or defensive 
advantage inherent in munitions and 
prevents further use of the item for 
its intended purpose. 

DEMOLITION CHARGE - An intentionally 
placed explosive charge used under 
controlled conditions for a desired 
explosive effect. 

DEMOLITION OUTFIT - A combination of 
explosive and nonexplosive accessory 
items which together provide for a 
specified demolition capability. 

DETONATOR - A device capable of inducing 
a high-order detonation in high explo
sives. 

DETONATING CORD - A flexible tubing 
containing a core of high explosTve 
which carries the detonation wave from 
one end to the other at approximately 
the detonation velocity of the explo
sive in the core. 

DOWNWIND VAPOR HAZARD (QUANTITY/DIS
TANCE) - The distance downwind from 
the munitions which exposed individuals 
can be expected to exhibit certain 
physiological effects. This distance 
is not only dependent on the .source 
strength (quantity), but also upon the 
toxicity of the agent and the meteoro
logical conditions at time of release. 

DUD - A discharged but unexploded bomb, 
projectile or grenade. A dud may 
result from defects in the fuze booster, 
or charge; from the unscrewing of fuzes 
in flight; or from the character of 
the ground at point of impact. A dud 
is a source of danger; if imp~operly 
handled, it may explode and cause in
jury to personnel. A comparatively 
slight blow or disturbance may cause a 
dud to explode. Duds should be de
stroyed in place whenever possible. 

GLOSSARY-2 

E 

ELECTROEXPLOSIVE DEVICE (EED) - An 
electrically initiated explosiye device. 
It is susceptible to initiation from (. 
electromagnetic radiation. 

EXPLOSIVE EQUIVALENT - The equivalent 
power of an explosive when compared to 
an equal weight of TNT. Usually iden
tified as greater or less powerful than 
TNT and is normally identifiable to two 
decimal, e.g., Composition C-4 is 1.15 
times more powerful than TNT (1 pound 
of Composition C-4 is equivalent to 
1. 15 pounds of TNT). 

F 

FIRING DEVICE - A device that causes 
the initiation of demolition charges 
~ither dire~tly ·or t:hrough its ( ffect 
on a blasting cap, electric squib, or 
detonating cord. It may be electrical, 
mechanical, or electromechanical. 

FLAMEPROOF - Clothing and other combus
tible materials which have been treated 
or coated to decrease their normal 
burning characteristics. 

FUSE - A slow-burning powder-filled 
cord that carries flame through its 
length at a known and uniform.rate per 
unit of length. Also known as "Safety 
fuse," "time fuse," and "time blasting 
fuse." 

FUZE- (Not to be confused with "fuse."). 
A mechanical, electrical, or electro
mechanical device used to function an 
explosive device such as a bomb or pro
jectile. In demolition work, a firing 
device may be termed a fuze. 
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HOLDING AREA - That area established, 
within a site, for temporary storage of 
munitions to be destroyed, demolition 
material and blasting caps. The hold
ing area must be situated at great 
enough distance from the disposal point 
or barricaded to ensure the material 
stored therein is safe from premature 
detonation from flying debris resulting 
from a disposal action. 

HYDROLYSIS - The reaction of a chemical 
agent or chemical substance with water, 
whereby decomposition of the substance 
takes place and one or more new sub
stances are produced. Hydrolysis re
duces the effectiveness of many chemi
cal agents; although, in some, the 
resulting product of hydrolysis may in 
itself be a poison, as with agents 
containing arsenic. .:rhe rate of .hydro.:. -
lysis is determined by the resistance 
offered by a chemical agent or substapce 
to decomposition by water. 

I 

INVERSION CONDITON - An increase of air 
temperature resulting from an increase 
in altitude (the ground being cooler 
than the surrounding air). This condi
tion is usually found on clear or par
tially-clear nights, and early in the 
morning to about one hour after sunrise. 
There will be no convection currents and 
little mechanical turbulence, with winds 
less than six miles per hour. A stable 
atmospheric condition such as described 
is favorable for releasing chemical 
agents for tactical purposes, but it 
is the most unfavorable condition for 
disposal purposes. 

INTRALINE DISTANCE - The m1n1mum distance 
allowable between two buildings within 
one operating line. 

T .0. llA-1-42 

L 

LAPSE CONDITION - The condition in 
which a decrease of air temperature 
results from an increase in altitude 
(the ground being warmer than the 
surrounding air). This condition is 
usually found when skies are clear, 
between the hours of 1000 and 1600. 
During such conditions, strong convec
tion currents may exist. An unstable 
atmospheric condition such as described 
is favorable for disposal of chemical 
materials, but it is the most unfa~r
able condition for release of chemical 
agents for tactical purposes. 

M 

MAGAZINE - A structure designed for 
storage of explosives, ammunition or 
loaded components. 

' 
MISFIRE - The failure of c charge to 
explode in response to a proper initia
tion attempt. When the charge fires 
at some time later than intended, it 
may be referred to as a "hang fire." 

p 

PERSONNEL SHELTER - A shelter providing 
frontal protection and overhead 
protection from fragments. Personnel I 
engaged in demolition operations should 
always have ample time to reach shelter 
which provides substantial fragment- I 
proof protection. 

POWER - In relation to explosives, the 
term refers to relative end results. 
It takes into account such factors as 
brisance, detonation rate, cratering 
potential, steel penetration capability, 
etc. 

Change 4 G1os~ary 3. 
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P~IMER - A device or assembly used to 
!pare a demolition charge for firing. 

-~ may vary depending on the firing 
system to be employed and, in some 
cases, the type of charge to be set 
off. 

PROTECTIVE (GAS) MASK - A face mask 
used by personnel to protect the res
piratory system against inhalation of 
harmful chemical agents. 

R 

RANGE - Any area of land or water which 
has been designated by proper authority 
for exclusive use in functioning of 
munitions; i.e., bombing, gunnery, dis
posal, demolition training, etc. A 
range will have definite boundaries 
and will be clearly marked on maps/ 
charts. Air space above specific_loca
tions will be included in the.desig~ 
nated range area. Ranges will be sited 
in accordance with AFR 127-100. 

s 

~ITE - The locations within a range 
which are reserved exclusively for use 
in conducting specific functions 

.. ····- .,. ... 
. ·· .. ·· 

. -· .. ·.:::.-: _·,.· - . 

· ... ·. . .. 

involving munitions. A range may have 
one or several sites; i.e., disposal, 
training, bombing and gunnery, etc. 

STATIC FIRE - Firing, or functioning as 
designed, a munition in a. hold-down 
position. 

T 

TOXICITY - The property possessed by a 
material which enables it to injure the 
physiological mechanism of a living 
organism by chemical means, with maxi
mum effect being death. 

w 

WIND DIRECTION INDICATOR - Weather 
vanes, smoke pots~ smoke grenades or 
similar devices used for indicating the 
direct: ion the ·wind. -is !>lowing. 

WIND VELOCITY INDICATOR - An anemometer. 

·, 
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. 
~-!. i~':'ROOt:C£!0~. T~e c:s;:-esal o! ammu:'iition, e:c;:csives. a:-~d ot~e~ 

CLO:Ct!"~~o:s a~ticles :nay ~e rec:.tired ~et~;se o! ap:!, ce:e:-icratior'!, Q:'r.li!· 

o~~luee~ce, sur;>h:s, :aelo: cf ice~~!t;,J, c:- ct!'\tr ell;St of :.a~ervicu~ility. T~e 

~is;:-cnl ~ay ~ tr.'.t!'itnc}' er :"'OLit~e ~n ::a~:.::-e. !0:> ~t!"Ser.r.el :'!':IY :-e :-ec~,;i:-~ ~o 

~r:ic::rate in a::lt· of t~e a!ore~e~:icr:ed ~:Jiiestl o~e:-a:icr.s. 

~OT!S 

This section is ~rov:ced for in!orrr.at ior:al ~ur;>cses and 

dec: is ion i\lic!ar.ce on!)'. It is not ir.tenced to ~e :.:sed as a 

~roe~urtl :nan\.:&1 en any speei!ic item. !t will assist IC 0 

~rsonnel in pla:lnir.r ope:-atior.a! a;:;>roae~es :o ::o:~.:r:it:cr:s 

cisposal ~roeecures and with t."'e la~·out of cispcstl si~u. T~e 

sa!ety S\:mmary and dis;>esal procecures !or the specific: 

o~r.&nee it ern :ake ;>reeecenee over in!"orma tion he:-ei:-:. 

Air Foree ;>ersonnel shall use speei!ie service f'Jicance on 

proc~ures such as routir.e cispcsal, emerJeney ces:~Jetien of 

munitior.s, .and ce!'leral c!emolition techniques when s;>eeific 

f\Jidanee 'is provided. Specific service ruiance or 

requirements ccnve:-inr :ransporta tion/ha.r.dlinr of tx;>lcsives, 

disyosal ranre criteria, and ceneral safety shall also ~ used 

when provided. 

The criteria for ocean «=umpinr is ;x-omulcated l:ly a;>;>ropriate 

service direc: tives. · 

4·2. SCOPE. Emertency "is;>osal operations are req~ired when the lmmec:Sate 

dest~·Jction o! dan,erously deteriorated or damartd ammunit!cn or explcsfves is 

n~essary to protect life and ~roperty. Routine dis;>csal operations are !\ormally 

conducted when personnel, disposal area, and eq~ipment !n proper amounts, are 

available. 

ol-3. )!ETHOOS OF OIS? 05.-\L. The authorized met~oes o! dis?Csd are burninr 

Csur!act, ~it, or trench), cetonation, and static !irinr. 

~OTE 

Disposal ~Y ~uryinr or du:npinr !n wells, stru~s. :narshes, 

inland 'A'&terwa~-s, ~utt places, or ~its is SOT 1\.:t~or:zr.. 

-,;hen safety !'.1st !s used to !~ite tht -:-:m!)~s:!:lt :.-a!n. 

!a)"Ol;t :.~e sa!'e:y !use !n a st:-ai,!'lt lir.t an~ ;>iaC"t a t:eavy 

o:o-ject on ~th tnc=s so the !1.111 wW not cur! ::;> L"!c= cause 

;>rtr."~aturt !rnit!on or ~urn. 

I 



: 

?t:!~r:-:a sa;:s (!) u.d (5) :! eu~:"ic:!it !ud wires a:t iess t.~a..'\ 
1.10 :r.ete:-s 16.~ !eet) !or:r. Lu.ve ;ud wire exa:-.sicr.s !~ 

~lac:t l!te.: :cncuc:tir-t :u-:::qe :~nt!."'IU::y :est. 

(!) C;.:t &."'lc:! shunt :wo !.!0 ~e:e: (5.~0 !oct) :eac:! ~·i:e er.e.r.sier.s !or eac:~ 
s.~cr: :uc: N~:e c~rt:'lC:it :>eir.i :.11~ 

(o) t:ntv.ist ~t:'!r:c,e lead v.·i:es, untwist one ena or shunted Jete! wire 
ex:er.sicns, J;)l:et lead .,·ire e.~:er.sior.s to eartridit lead wires, and 
ir.sul1te sylic:u. 

(S) Ren:ove shunt from lu.d wires/!eaci wi:e er.e.r.s:cr.s. 

(S) r:sir.J • ;al\'&nometerf.)la.st!nr eai> test set ~t51, ust eL'"t:idce<s) fer 
eircuit eont!zn:ity. 

(10) Keshur.t lud i·ir&s,1ead win exter.sior.s. 

~OTE 

For sir.t!e eartricre-aerwated tool, proc:etd to step U2), tor 
cu&l car.riC:it•tctut.t~ tool, i)roceec to step (11). 

(11) !\e~cve sr.ui'IU. c:-or.r.eet, ana insulate lead •·iru/ltad wire exter.sio:~s to 
!or::~ a se::es eireuit. Perform eoontinuity test on series eir~it and shunt 
series eiro:uit. 

Cl~) .s..sse~~le ear:ricceCs> and ~rtect--i'luE{s) to eartrlc:!ie-ac:uattd tool u 
~resc:i~e<! in :r.e .api)licaole tiG-serles ma.'\uals. 

~. ~one!e~t:ic Car.:!c:!re. ~~ :Witt :n\.:St :>e :e~.ovec !:om t~e cu~-!cre anc the 
~i>t!'\ tnd ~~ :r.e '!!.rt:-:ci• :ase :losed ~y & S::'\all .amount of t!sS\:t ~aper ~•!ore :.':t 
ear.:idit !s :atd in a cart:":cit-ten:ated :~1. !ltmove t.'\t ::>~tt ~r:>m t!':t car ... -:qe 
t!!~t G•S) wit.'\ t."'t tX~aetot !:om :he :.tk ! :.;o,:S 1 :ool Stt {call~r .50 dtu~erJ, 
u ~ol!ows. 

UJ !.!!~ :cei< ~locic &nd :.!tue :ocK ;tla:t. Stu :u~!C:it ~., :u-:.-:cit ~olct!". 

!:) ~::pit i'="'Cv• 't :a~:iqt ~sst wit.'\ :Oeie ;tla:e. ~Jet ~cic 'ioeiC !."'to 
:oc:K i»lltt :o Jt~3t it. 

:; P!aet tX~!"a~:~r JU:aue!n:i:· :vt!" :u.iltt. a~d :. .. .rtlc! t.~--.e::: 
r-::tsse::::,:: J:t: ~ar::-::;• ~:i.:er. 

I I 
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! jl 
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:. itit.7:-e~e~ 3w:":"l!~r. :»:t.t:-t!'leh :>u:-~i~i ~~ "'C!'~.1;:y 'JU: ..-:".t!'l ~•:e~:al to :>e 

~U:"~tC iT.t~· Ct~c:.r.att :>r :ee~:-:-.e ;>r:-~ulS~\'t. ri('o~r .... : ~:~~5t:"1ttS a :~·~iea! :>l.:!'!":ir.t 

a:u, !ir.::e .;-3 a :~·;>ietl :>~.::-~i~c ?it. t:t:o~e!':. 

n) ~·~ietl ia~s ;)r a:nmunit!cn, e:c;>lcsi\'tS. an~ n;>;:s:·:t ~evieu tt-.u :Tiay 

~~me~ a:-e: 

!laei< ;>cw~e:- s:nct:e!ess j:IOWCt:' 

Rocket :nctor ;>rooellar.ts 
Bulk ~i~~ ex~iosives an~ cyna:"nite Cin !irr.ite~ c;~.:an~:::es) 

Pvrotechnies 
sinau-ums ammunition :o· 30 milli:neters Cother than H!~=a~e~) 

CAOIPAO eom~nents 
Chemical a,e~ts a:o~d ammunition Crequires soeeWe autl'lc~zation) 

Bomb !:Jzes witl'lout ~esters installed 
Larie ;>rirners, ":5 millimeters (3.00 inenes) an~ a~ve \rt~oved !:-~m 

cartricre eues> 

e. Detonation. The detonation site will be in aeeor~ar.et with the applicable 

serviee directive. Detonation may ~ periormed on the sur:'ac:e of the r.-oun~ or • 

pit/treneh or a nat\.lrd ~e;>renion in the u . .-th :na~· ~ usee. .~ pit. tre!"'eh. ear:h 

depression, a.nd tampir.J art norm&ll~ rec;uired when eont:-ol ,r rrarmentation is a 

faetor. 

(1) Typieal items or ammunition, explosives, and ex~J:-s!ve ~eviees that may 

be ~etonate<! are: 

Bulk hi(h e:ocplosives and dynamite 
Explosive loaded iT'ena~es and land mines 
Ex~losive lcaced bom~s. sea mines, an~ tof?Ko N&r~ua 

Prcjeetiles and mortars <HE, ~P. and P\\"P) 
Roeket heaes (HE, \\'P, PWP) 
Rocket catapults 

d. Statie Fir!ng. Statie !irinc :r.ay ~e aeeom;»lished ~:o: any approve<! ranit 

(buminr or detonation). Statie firinr ma:,.r :>e aeeorn;>lished :" ~lacinc the item :~cse 

down in a hole duf to !it the item. fcnition or the itt:n ma: t>e throuch the ite:":'l 

lJ!'iter or the use of a smokeless powder !\aJ (!icure .&-1). 1!(\lrt -t--1 illustrates a 

tYpical roektt motor •J ... TO static: !irinr Sttu~. itt:t.S :.':at !::I;" ~ d!s;>ose<! of art l 

~ocktt motor, a JA ':'0 ~nit or a toc:ket catapult. 

~OTE 

lf ~ssi~le. ~tmcvt noz:!es an~:~r ve~t ;>rlor to J:atle•!iri~f 

t!'\t units. 

: 
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Fig"ure 4-3. Ty~ical Burninr Pit/Tren~ 
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(1) ao~ktt ~QtQr 6='1ins may ~· lr:"ll'litd tor ~ur.Jnr u -~own ~ !ii"'J:t 4·5. 

(:) Ot."'.e.r ~rn~~,;~tible :nater!&.!s may :)e su:.Stit~ted t:.: :.":e smciceless ~w<!er 

and exeelsior. 

I (3) ~1et!')0C:S : and 3 are !'lOt :eecm:nenced ~cr ~~ r.:':(!~er!crated :"OC!<tt 
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a.l. Sur!aet 3ur~ir.a: of Slae\c??"''¢tr. 

C1) Slaek ~"'·~er :o:;ay t-t arranred ~or ~u:-~ir.c as sl'lc"'·n i~ ~:r~:-e ~-5.1. 

<:> Ct.':er ~cr:'.!'~o:sti~!e rr.a~e:-~al ~•1 ::-e Sl.:ts:i-:uao !cr L-:lce!es.s ;>ewt'e:- or 

txee!sior. 
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"' C··-" 3 ... f ""·· ,_ ••• h - • . ~- .uo.l~ u.rru::.g o ~""""'" r.u:. :..:Qt05t'·es. 

Cl> 7!bie 1-1 setS !oc--'1 t.~e :n3.."Cilnum -. .. :'!i~.ts l.Jo .... ~ie ;>er e~losiv~ ?i:e. .-\ 
\. t)-pic:Lll>u::~~~ 1..~s :S s.iown i."l f'!g".:.~ 1-:2. 

Col:!l~os~t!on 3 
Com~csit:on C 
Cvc!otol 

OCtol • 

pg~ 

PBXW 
•Pentollte 

·-PET~ 
•Pic~tol 

-·RDX 

~,..
__ , 

...... -__ , 
~1.0 
·"·i= __ , 

22.i 
91.0 
91 0 . 
91.0 
91.0 
11.0 
11.0 
91.0 
Il.O 

! 
• • 

500 
500 
500 

660 
gOO 
500 
500 

260 
4)0() -200 
200 ..,-_;:, 

:?5 
200 
~5 - • Ietryl 22. 1 :.>0 

.. 
I 
! 
! 
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I Oyna:::Ute 22.i SO I 

f 
Smokeless ?Qwcer • · f. 
0 e web) l,SS-t .;:ooo 

907 2.000 

, .. 
:oo 
100 
100 
100 

!0 !00 
:;c 

100 
100 
100 zo 100 

so 100 
ro 100 
30 100 
!;) 50 
15 50 
~ 100 
1~ ~ . -

• The !)ur:1 \\'ti(ht !!mit 1nd ?Ue seplrlt!on iist!nce !or :.~ese :rl~teri:Ll ha·.-~ 
Dot ~n !'.r:nly ~u.bllshed. ":he:e!o~. when l>ur:Unc :.~ese :nate:ia.!.s, t."'e 
we!(ht ~it 2."\d t.ie Hj)S.~tion dist~ee s.iould ~ ~ett:-=!r.e~ cs.""!iully !)v 
SU.t"t~ ··~:.\ 1 \"'!:"/ Um!ted 1.-nount oi t~iosive s.nd :.~e ~~3.nt!on iisa.ne~ 
s.iow:'l. 7~~ ·.-ei(~t :!mit :nay then C'f':ldu~i' l>e ine!"!~. ~oweve:. :.ie 
m:1.a.u."%'l :!:it S?feit!ed sh:.ll :o2ot ~ e:ccee:~. 

•• ... et :Ut:-?r.:r.Jci.i.r.e ~u ~en :"ouna to :-t ve~ Q!!:cu.it :., !M1.."':1. :he ?i!es 
s.~ocid ~ ~t:.:nted 'Nit~ fuel oil • 

••• -L. • • uJ • "'~· . . ... • ... . . • .. . ,;)esf -!~?t·~s~,·-.s sno ~ ~ s~i)pe •• ~ : .• e :')l.:r.'.Jr.( ~~c ·.,·et. spr.3Q ·)n :~tt 
?ac. L,d 1!1o""·td to ;>~i:ll1y i.:· ;>r!or :o :r.~tior.. 

I 
I 
I 
I 
• I 
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t:) It ~ ?OSSibie t.~t some e.~tosives will melt 2.nd !!ow 1~y !rom t..~e Ow-!l !nto 
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DIP AllTKiltt OF TliB AIR FOilCB 
Headquarter• 27th Fiahter Wins (TAC) 

MAINTENANCE OPllRATIIIG INSTRUCTION (MOI) 136-6 

Cannon Air Force Beee, New Mexico 88103-5000 ,11~ 1991 

Armament 

CONTROL AND ACCOUNTABILITY OF UNlT TRAINING MUNITIOtlS 

This maintenance operating instruction (HOI) establiaht.•s procedures for lhe control nnd a~count

ability of unit training munitions. Squadron maintenance officers, the equipment maintennncc 

squadron (EMS), munitions branch supervisor, and each fl..ying squadron/combat munitions unit (CMU) 

supervisor will ensure compliance with this directive. References: AFR 67-1, TACR 66-5, AFH 125-

37 and CAFBR 67-11. 

1. General: This directive gives guidance for the isBIH', turn-in, control, and nccounlabi Lity 

of conventional training munitions loaded on aircreft for expenditure lAW USAF/TAC approved peace

time projects/testa and unit training allowances which are authorized in AFR 50-21. The wing 

weekly flying schedule, the daily revised schedule nnd operation order or plan will be used as 

basis for issuing munitions, All personnel involvPcl in opt~rntionn whicb hnndl(! o1· contrnl unit 

troining munitionn will bo knowlucig<*IJbir. oi Udtt din·cl ivr· t~nd c..'Oinply wi1h ilu ~_·unl•·utrl. ·:; 

2. Proced._ree: 

a. Each CMU dispatch will: 

(1) Direct line delivery to schedul<!d nircrnfl for upload/downloa<l u•• r<·~uin•d t<> ""l'l""·t. 

the daily flying schedule. 

(2) Compute the weekly munitions requirement in conjunction with the supply point custo

dian to support the flying schedule, 

b. Each CMU flightline support section will: 

(1) Perform a beginning-of-day munitions count on all flightlinc trailers d<'parting the 

munitions storage area (MSA). 

(2) Prepare frag sheets for the flying squadr<>ns and have tht> lin<' ddivery m•·ml><>r on tlw 

bomb rack assembly (BRA) treiler pe>forming flightline delivery sign the form veri,,fyin)\ tlw quan

tity of each type of munitions loaded on the BRA trailer. 

(3) Deliver munitions to aircraft locations as directed by tl1e CMU dispatcl1er or CMU 

shift auperviaor between.the hours of 0600 and 0200 for routine flying unleos coordinatio~ has 

been made by the flying squadron 24 hours prior to th• rnquirod deliveric•. 

(a) Maintain a running count by recording the time, aircraft number, type of load, 

quantity, lot number, and indicate.either upload or download on frag sheets. 

(b) The load crew member's signature will be entered in the gain block for uploads 

and th~ line delivery member's signature will be cnter~d for downlond•. 

(c) Hake sure that any unserviceable mu11itions are segregated nud l1nve ~, l)ltltJt~rly 

filled out AFTO Form 350, Reparable Item Processing Tag, attached. Thin form will be made out by 

the person who discovers the unserviceable condition. 

(4) Stay with 
to loading personnel. 
stay on the flightline 

/ 

the frag trailer or unsure it 1R aecurc at all times n11d give mu1titiontJ only 

This availability does not imply that the line driver will he r~<1uired to 

but will be readily available fur diupntch. 

Supersedes 27 FW MOI 136-6, 26 Jul 91 
No. of Printed Pages: 3 
OPRI 27 EMS/MAEC 
Approved by: Colonel Ronald J. Later and Colonel Donald A. Lamontagne 

Editor: Sgt Jessica Chapman 
Dis~ributlon: F, X (FTD 526) 
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(S) Pick up expended cartR from the flying nquodron as requir~d and return Ll11~rn to tht• 
Munitions Storage Area (MSA) for dispoRilion. 

(6) Record all flight line trailer rcplC>niohll~t'11tu for the d{JY on (rae nhL~et :1. 

(7) Record on frag sheets an inventory of the line delivery trailer for crew and shift 
changr>s. 

(R) P<•r(orrn an end of dny munitions count 't all flightline traitors and annotate th" 
~tntus 011 Irog Mltvet. 

(9) At the end of the flying day, the completed AF Forms 2434, Munitiono Configuration 
and Expenditure Document, with line counts will be picked up from each flying squadron. At tl1a~ 
timr, it will bt~ reconciled with tlte frng sllecte(s). Any discrepancies noted will be correcterl 
pritlr lll il'iHtll' of tlu· following cl:ly 1

1't rrug. Thio in··Jw]{'l] nccountnbi lity of nll aafing bloclta for 
BDU-33s and all hardware delivered with missiles (sale/arm keys, dome covers etc.). 

(10) Account for all munitions iasued t<> support the flying schedule not Inter 
hours after the last aircraft is downloaded. Thia includes safing blocks for BDU-33s 
l1ardware delivt~red witl1 missiles (snfe/arnl keys, d,1m~ covers, etc.). 

thnu 
and a 11 

(11) Reconcile expenditures at the end of the' flying day using the AF Form 21•3'•• flying 
squadron line count and line delivery [rag sheets. 

(12) Line delivery frag sheets with inventory counts will be collected and all documents 
will ht• ~iven to tlw Munition Supply Point Custodian. 

t'. ~;11pply l'niul CIHI(odlnn wi lJ: 

(1) Coordinate with line delivery to ensure !!tat an adequate working otock is maintained 
in huildiu~: ?11•0 for flif:htli>w d~liv«ry. 

totiun 
point. 

(2) Verify expenditures dPtermined by rccoDciliation transactions .nnd prepare docwnen
IAW AF~ 67-1, Vol II, Part II, Chapter 33, I<> drop expended munitions [rum the supply 

(3) Coordinate with the CMU dispatcher in determining the amount of munitions required 
for issue in order to support his flying squadron's flying schedule. 

(!~) Sign (or oll insucs madt~ lO lh(• nupply point on DO Form l'll•R, DOD ~>in~·.l!' Linl' lt(•tn. 

·~5) Maintain a running account of munitionij ~1vailable for use. 

(6) Maintain supply point documentation as outlined in CAFBR 67-11 1 Munitions Custom~r 
~;UjtjHII"I l'ltH't•tliiiPII. 

(7) Coordinate with the flying squLt~lron r~·preacntativc and line delivery personnel on 
account discrepo~cies. 

(R) Account for reconcilintion discrepanci~n as follows~ 

(n) Rev~rify reconciliation cmnputation• between the AF Form 2434, frag sheet, start 
nl dny eount, nnd ~ntl or dny count. 

(b) Recount munitions on flightline delivery trailers if neceosary. 

(c) Contact concerned flying oquadron personnel 
and line counts as required. 

to verify AF Form \. 21•.3'• annotntionH 

(d) If reconciliation cannot be accomplished by the above steps, contact the CHU 
supervisor or Munitions Branch supervisor nnd the flying squadron weapons fligl1t cl1ief for assist
ance. 

(t•) ln tho !!Vent tnunitionn <:llnnot he ,.._·counted (or, the CMU diapntclnor· will th(•u 
notify the appropriate authority lt.W their special anion checklists. 

(9) Coordinate with the Combat Support Unit (CSU) on all unserviceable items, requiring 
disposition. 
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d. Flying squadrons will: 

(1) Complete an AF Form 243'• showing all tr"nsactionJ during Lhe flyinp, rl.1y 

loads, downloads, diverted aircraft, items expended, ],,.;IdS on crotJfi country ail-cr.1ft, 
etc., nnd end uf day line count o( nnmitionr-~ (if nny) nt ill loll'led ou nirt.:nJfl. 

i .t>., up
( ro~1s loads, 

(2) Be responsible for all munitions in their control that drc awnitinr, '·1ircr.·tfL loadit1g 
or return to the HSA, to include BDU-33 anfing hlocl<.to and all hrndtoi,Ht~ deliv(~r~..~d with rnis~Jil<':.J 

(safe/arm keys, dome covero, etc.). 

(J) Enaurc the AF For:n 2434 in tunna1i in i..o 1111• MS/\ itt r· inu• I q n·cnnc i J,. llw :11 1'•n111l 

hl'lnrt! uplullding iu Rturted for a llf'W flyi11K day~ Mnnil inll.'l muy IH• rc''l"''ril1·d lc11 llw I.,JJowillt' 

tll1Y 1 H loads on on exception basis IJefoC'e the current doy 1a 1\F !+'ortn ~~/•V1 i~1 ,.I,H~t·d oqt. t·;x( ~·pt i111111 

will be justified to .ond approved by the squAdron nwintenancc officer ou a cnae-hy-c.:~ut• basi <J. 

These loads will be entered on the next day's AF Form 2~34 as sootl ns tltc rnuuitionH are dclivcrerl. 

(4} Pr~vide a flying sqa1adron representative Lo coordinnte nnd assist tl1e pulnt 

custodian on any and all reconcili:.~tions of d'iscr-t~poul·t•·s. R(!conc.ili:ltinn \.Jill he 

·p~1;:::~·"·' 
fo~NAl.D J. LATE{ ~:n~ USAF USAF 

Logistic Group Commander Opcrlltinu!; C:rtHJP Comtnandt•r 

SUMMARY OF CHANGES 

Change to reflect wing reorganization 
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DEPARTMENT OF THE AIR FORCE 
Headquarters US Air Force 
Washington DC 20330-5000 

AF REGULATION 127-100 

3 August 1990 

Safety 

EXPLOSIVES SAFETY STANDARDS 

This regulation establishes a centralaource for safety criteria that apply in explosives operations. It ex
plains hazards and states safety precautions and rules when working with explosives. It allows major 
commands to give guidance in areas which apply to their mission. It implements Department of Defense 

. r Directive (DODD) 6055.9, 25 November 1983, and the DOD Ammunition and Explosives Safety Standards 
outlined in DOD Standard 6055.9, and agrees with Occupational Safety and Health Administration 
(OSHA) Standard 1910.109. -

When this regulation is in conflict with other Air Force directives, immediately notify HQ AFISC/SEWV, 
Norton AFB CA 92409-7001, through command channels. 

Send recommendations for change or correction, u well as general correspondence about the contents of 
this regulation, through command channels to HQ AFISC/SEWV, Norton AFB CA 92409-7001. _ 

The incJusion of names of any specific commercial product, commodity, or service in this publication is for 
information purposes only and does not imply endorsement by the Air Force. 
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Chapter! 

EXPLOSIVES SAFETY PROGRAM ELEMENTS, RESPONSIBIUTIES, 
AND REQUIREMENTS 

Section A-General Instructions 

1-1. Purpose of Thia RefU}ation. This 
regulation sets forth safety criteria for oper
ations involving explosives and lives added 
guidance for establishing an explosives mishap 
prevention program. These standards apply 
when DOD personnel, civilian contractors, or 
host nation personnel are hazarded by US titled 
munitions. 

1-2. Use of Thia Replation. This regula
tion is to be used by Air Force personnel and or· 
ganizations whose responsibilities and activi· 
ties involve explosives. This includes chemical 
ammunition, defense biological research mate· 
rial, or toxic substances used with explosives or 
munitions. The safety criteria in this regulation 
are changed when new evidence indicates that 
either more or less protection is required. Un
less specifically "grandfathered," violations re
sulting from changing criteria will require re· 
siting, waivers, exemptions, or deviation as 
applicable. 

a. This regulation has mandatory provisions 
as well as preferred and acceptable methods of 
accomplishment. 

(1) The words "will" and "must" are used to 
state mandatory requirements. 

(2) The word "should" indicates a preferred 
method of accomplishment. 

(3) The word "may" indicates a suggested 
means of accomplishment. 

b. There are situations described in this reg· 
ulation where a mandatory requirement may be 
relaxed if certain requirements are met. These 
situations are identified u "exceptions." 

c. This regulation provides formal proce
dures for authorizing temporary deviations 
from mandatory requirements. 

d. Some of the procedures used in carrying 
out this safety program are outlined in publica
tions that are not published by the Air Force and 
are not available through standard supply 
channels. (For example, several are published 
by the National Fire Prevention Association 
and some by the American National Standarcla 
Institute.) To save the reader's time, the source 
of these publications is given in attachment 1, 
with the latest address. 

e. Where forms are required by this regula
tion, computers may be used to complete the 
forma or computer generated facsimiles may be 
used, provided they meet the intent and content 
of the specified form. 

Section B-Ezploaivea Safety ProiJ'8m 

1-3. General IDformation. AFR 127·2 
lives basic guidance for managers at all organi
zationallevela for the explosives mishap pre
vention program. It identifies program ele
ments and requirements and assigns 
responsibilities. The following instructions are 
in addition to those in AFR 127-2: 

a. DOD Manual 4145.26, DOD Contractors 
Safety Manual for Ammunition and Explosives, 
is written in language that is directly applicable 
to the contractor. Guidance to government per
sonnel is contained in Defense Federal Acquisi
tion Regulations Supplements (OF ARS). These 
DF ARS require that all contracts involving am
munition or explosives, including all contracts 
between the prime and subcontractors, include 
the mandatory use of DOD Manual4145.26. 

b. Construction contractors working within 
explosives locations on Air Force installations 
will comply with this publication. The install&· 
tion engineer will give a copy of this regulation 
to the contractor at the preconstruction confer
ence. Installation weapons safety personnel will 
help the contractor to implement these safety 
standards. 

c. Chapter 8 contains policy for applying 
these standarcla to facility construction and sit
ing. 

1-4. Oversea• Storage of US Title Ammu· 
nition and Explosivea. This regulation ap
plies to all Air Force activities except where the 
UH of other criteria (such u North Atlantic 
Treaty Organization (NATO) or host nation) 
hu been agreed to in writing or is made man· 
datory by Status of Forces Agreement (SOFA) 
or other legally binding agreement. 

a. Ammunition and explosives under US ti· 
tle, even though stored in a host country, re
main the responsibility of the US commander. 
Storage must conform with the Air Force stan-

~· 
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dards for ezplosives safety prescribed in this 
regulation aa a minimum. 

b. Where the quantity-distance (Q·D) crite
ria anll other safety standards of the host nation 
are more restrictive than US criteria, the cri
teria to be used will be determined between the 
US and host nation. Determinations will be for
malized in written agreements and reviewed pe
riodically. 

c. When possible, host nation coordination 
and approval should be accomplished to prevent 
further encroachment and additional hazards. 
If this coordination haa potential adverse mis
sion impact, HQ AFISC/SEWV should be con
tacted for guidance regarding required actions. 

(1) If US criteria are not acceptable to the 
host nation authorities, their recommended cri
teria will be evaluated. Criteria which provide 
less protection than required by this regulation 
will only be authorized when an international 
agreement exists between the US and the host 
government which absolves the US of any liabil
ity in the event of a mishap. 

(2) A copy of all agreement documents will 
be made a permanent part of the real property 
records. Actual copies of agreements need not 
be kept at the major command CMAJCOM) when 
the site plan includes a statement that US and 
host nation authorities agree on the appropriate 
criteria and its application. 

{3) Two copies of the agreement documents 
will be sent to the MAJCOM involved and two 
copies sent to HQ AFISC/SEWV with site plans 
for review. 

d. Within NATO countries, if US Air Force 
forces occupy leased bases, the safety distances 
in NATO AC/258-D/258 will apply to exposures 
outside the base boundary. Within the base, 
NATO criteria must be used to host nation ex
posed sites, and the criteria in this regulation 
must be used to US people and facilities. 

1-6. Storage and Disposal of Non-DOD· 
Owned Explosives and Other Hazardous 
and Toxic Materials: 

a. It is the policy of the Department of De
fense not to permit the use of Air Force installa
tions for the storage or the disposal of non-DOD
owned toxic or hazardous materials. The 
storage, disposal, transportation, and rendering 
safe of non-DOD.owned hazardous or toxic ma
terial, reported or discovered in areas outside of 
Air Force installations, are primarily the re
sponsibilities of civil authorities. 

11 

b. This policy, however, does not apply to: 
(1) Agreements with the General Services 

Administration for the storage of strategic and 
critical materials in the National Stockpile Pro
gram. 

(2) Agreements or arrangements between 
DOD components and other federal agencies on 
the temporary storage or disposal of ezplosives, 
u necessary, to protect the public, or to aasist 
those responsible for federal law enforcement in 
storing or disposing of ezplosives when no alter
native solutions are available. 

(3) Emergency lifesaving assistance 'to civ
il authorities on the temporary storage or dis-
posal of ezplosives. ' 

(4) Those excess ezplosives generated 
under an existing DOD contract when the Sec
retary of the Air Force determines, on a case
by-case basis, that no alternative, fe~sible dis
posal means are available to the contractor. The 
Secretary will consider public safety, available 
contractor resources, and national defense pro
duction requirements when weighing this op
tion. 

(5) Arrangements with the Departnfcmt of 
Energy for the temporary storage of nuclear 
materials or nonnuclear classified materials. 

(6) Military resources used during peace
time civil emergencies, according toAFR 355-1. 

(7) Assistance and refuge for commercial 
carriers with material of other federal agencies 
during transportation emergencies. 

c. The Assistant Secretary of Defense (Ac
quisition and Logistics) CASD<A&L)) may grant 
exceptions to the policy stated above when such 
action is euential to protect the health and safe
ty of the public from imminent danger, when the 
Assistant Secretary otherwise determines it to 
be essential, and when such assistance does not 
compete with private enterprise. Such support 
generally will be on a reimbursable cost basis. 
In the case of imminent danger, the use of Air 
Force facilities for the storage of non-DOD-own
ed toxic or hazardous materials will be tempo
rary and will cease once the emergency situa
tion no longer exists. In all other cases, the 
aasistance shall be terminated aa determined by 
the Assistant Secretary. 

d. Commands should send requests for ex
ceptions to these rules through command chan
nels to HQ USAF/LEER, as prescribed in AFR 
87-3. Send an information copy to HQ AF
ISC/SEWV. Exception requests will include, as 
a minimum, a discussion of alternative solu
tions, an explanation of essentiality, any appli-
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c:1ble environmental documentation (AFR 
19-2), and an estimate of the impact of the 
planned action upon Air Foree resourcee. 

e. When an exception ia granted, commands 
must ensure that any non-DOD agency that 
uses Air Foree property for the storage or d.ia
posal of toxic or hazardoua material obtai!ll all 
necessary permita, meeta proper ftnancial re
quirementl, prepares any requirecl environ· 
mental documentation before uaiq Air Force 
property, and retUI'II.I the facility to ita original 
condition. 

f. When atorap or diapou1 of non-DOD
owned toxic or hazardoua materiala hu been 
authorized on Air Foree iDatallatioDI, plaDI will 
be reviewed and approved to ensure that safe 
and environmentallyaound procedure• are fol
lowed to protect. DOD personnel and property. 

1~. Mobility Plannin1. Each MAJCOM 
with a mobility or deployment tasking or tasked 
to support deployed foreea muat develop proce
dures and site plans for explosivea-loaded air· 
craft parking loeationa, receipt, storage, buil
dup, and delivery of munitions at deployed 
operating loeationa. By mutual agreement, re
sponsibilities may be split between the aug
mented and augmenting MAJCOM staffs. Task
ed units should participate in this proceu at 
MAJCOM discretion; however, copies of site 
plans and procedures developed will be fur
nished to the deploying unit. Preplanning must 
include: 

a. Initial site planning and periodic update 
as munitions commitments and beddown toea
tiona change. Thia planning must include civil 
engineering concept plans for constructing re
quired aircraft revetment. or protective shel
ters and munitioDastorap facilities. For unite 
with a munitiona miuion but no specific deploy
ment location, site preplanning must be adapt
able to any deployment location (chapter 8). 

b. Local written procedures (paragraph 2-4) 
for all phases of munitiona opera tiona at the de
ployed location. 

c. Active involvement of explosives safety 
and munitions personnel from the tasked unita. 
U nleaa impractical, senior munitiou managers 
and an explosives safety representative should 
participate in site surveys and be part of the de
ployment team. If participation by unit safety 
personnel ia impractical, the augmented 
MAJCOM must ensure adequate exploaivu 
safety support ia available at the deployment lo
cation during plannin1 and beddown. 
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d. Briefings to tasked unit personnel on the 
plaDI and procedures to be used at the deploy
ment location. 

e. Procedures to ensure availability of these 
plaDI and procedure• at the deployed location. 

Section C-Commander's Rltk Assessment 

1-7. Rltk AIHIIment. The Q-0 criteria 
spec:ifted by this re,ulation are baaed on the 
but information currently available and are 
conaidered neceuary to make an informed de
cision on the proper mix of combat readineu 
and safety. DeviatioDI to explosives safety stan
dards must reflect the coDSCious managerial de
cision that operational neceuity outweighs the 
additional risk that a particular course of action 
entaila. Fisure 1-1 is a generalized model for 
risk manapment which may be used in the de
cisionmakinl process. The key to uain1 thii 
model is accurate identification of the three risk 
factors, mishap severity, mishap probability, 
and miuion exposure. Hopefully, this level of 
risk may be quantifiable (number of casualties, 
aircraft destroyed, etc.), but it may require a 
subjective decision. Chapter 5, section E should 
be used to provide information on the risk aaao
ciated with specific mtJ~UJgement decisiona. The 
review process outlined in chapter 11 is de
signed to validate the need Cor a waiver, exemp. 
tion, or deviation; however, the local command· 
er is ultimately responsible for acceptance of 
the additional risk. Below is a method available 
to commanders to help manage risks: 

a. To reduce exposures as much as possible, a 
potential explosion site (PES> may be sited Cor 
dift'erent explosives weightl for dift'erent mis
sion requirements. This three-tiered system 
would have a sited weight for peacetime, exer· 
cise, and wartime conditiona. As an example, a 
PES, such u a hardened aircraft shelter, might 
be able to hold 110 pounds new exploaivu 
wei1ht (NEW) durin1 day-to-day operatioDI 
without violation, it might be able to contain 
1500 pounds NEW Cor exercises if the flightline 
barber shop is closed duriq the exercise; and 
the same shelter may hold 5000 pounds NEW 
durin1 wartime. To support this final weight, 
the 1olf course would have to be clOied to avoid 
Q-0 violatioDI. 

b. When evaluatin1 the risk to Cacilitiu in 
these dift'erent zonu, it is important to recog
nize that as exploaivea weighta and activitiu in· 
crease, the likelihood of a mishap increuu. 
Use of facilitiu located in exercise or wartime 

... 



I ; ~ i 

/ 

AFi\127-100 8 Aupst 1990 

clear zones and quantities of explosives at po

tential explosion lites muat be managed to as
sured Q-D rules are not violated. Detailed man
a:Jement actions, 1ucb u evacuation of 
peraonnel or removal of important uaets, must 
h 8p8Cified in local operating and support 
plans, boat-tenant agreements, regulations, op
erating inltructiona, and checklists, as applica
ble. Further, the commander must fully under
ltand the risk and be prepared to accept 
deltruction of the facility in the event of a ex-

13 

plosives mishap or hostile ac:tion against the 

PES. 
c. Three-tiered aiting simply means that pro

cedure& are developed to change the nature of 

upo~ed sites before allowing explosives to be 

introduced or weights increased in potential ex

plosion sites. This ensures that Q-D rules are 

not violated. Requirements to properly site fa

cilities, u ipiCified in chapter 8, remain un

changed under this concept. 
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WHATISINVOLVEDII 
L. 

~CCOWLISHINQ THE MISSION? r-

WHAT ARE THE HAZARDS ASSOCIATED 
WITH THE ELEMENTS REQUIRED FOR • 

MISSION ACCOMPLISHMENT? 

' ~ 1, 
MISHAP UVERITY MIIH~! !BDI611LII! !IJIIgiiX~I!.!BI 
HOW SEVERE ARE WHAT IS THE PROIAIILITY WHAT IS THE UNIT'S 

THE HAZARDS? OF A MISHAP OCCURRING? EXPOSURE TO A MISHAP? 

- I 1 
~ 

WHAT IS THE LEVEL OF RISK? 

t 

IS THIS LEVEL OF RISK FEEDBACK 
ACCEPT AILE? 

• 
• • 

YES NO 

~ ! 
REQUEST WAIVER ,.. ELIMINATE OA REDUCE RISK 
OR DEVIATION IF 

REQUIREI 

~ MODIFY SYSTEM r 

H USE AL TERIIA TE SYSTEM 
I 

~ CANCEL OPIRATIOI 

Fipre 1·1. Generalized Riak Assessment Procedures. 
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Chapter2 

SAFETY PRECAUTIONS 

Section A-General Guidance 

~1. General IDtormation. This chapter 
provides general aafety precautions for oper
ations involving ez:ploeives. The absence of spe
cific guidance on a particular operation does not 
imply tbataafeguards are not applicable. 

~2. Penonnel Qualllicationa. Personnel 
who work with ez:plosives will be trained and 
qualified in the tasks to be performed. They 
must understand all aafety standards, require
ments, and precautions that apply to their work. 

2-3. Uae of Written Standarda. Written 
standards must be developed and used for each 
explosives operation. These standards may be 
included in Air Force publications, such as reg
ulations or technical orders, or in local or higher 
headquarters standard publications. 

2-4. Local Written Procedures. When ex
plosives operations are not covered in sufficient 
detail by other standard publications, such as 
technical orders, local written procedures (op
erating instructions (01), squadron regulations, 
etc.) are required. These written procedures 
will be coordinated with the base safety office 
and all other involved activities. They will be 
written and approved as specified in AFR 5-8, 
but approval will not be lower than the squad
ron commander level or equivalent. The intent 
of this requirement is to ensure workers have 
the information necessary to perform their 
tasks in a safe manner without being buried in 
lengthy or numerous local written procedures 
which merely repeat other standard publica
tions. Locally produced checklists and work 
cards concerning nuclear operations require 
MAJCOM approval, according to Technical Or
der (TO) 00-5-1. 

a. Written procedures will be in the languaee 
workers understand if they do not understand 
English. 

b. Written procedures are not required for 
explosives ordnance disposal <EOD> emereency 
operations in connection with approved render
safe procedures. 

c. When local written procedures are re
quired, they will contain at least the following 
information: 

(1) Ez:plosives limits, including the hazard 
classldivilion of the explosives involved. 

(2) Personnellimits. 
(3) Euct locations where operations will 

be done. 
(4) Safety requirements, to include all spe

cial requirements for personal protective cloth
ing and equipment. 

(6) Step-by-step procedures in proper se
quence for doing the task. <You may refer to the 
TO ifthil is more effective.) 

(6) Actions to be taken during an emergen
cy. 

d. Written standards for each explosives op
eration will be readily available at the work 
site. Applicable parts of local written proce
dures will be clearly posted at all stations in
volved in the operation, such as bays within a 
building, unless posting is not practical. 

1-S. Penonnel and Explosives Limits. Op
erations must be conducted in a manner which 
exposes the minimum number of people to the 
amallest quantity of explosives for the shortest 
period of time consistent with the operation be
ing conducted. For example: 

a. Tasks not necessary to the operation will 
be prohibited within the immediate area of the 
hazard. 

b. Personnel not needed by the operation will 
be prohibited from visiting. This does not pro
hibit official visits by safety, quality assurance 
(QA), management, or inspection personnel. 

c. Concurrent operations should be prohibit
ed unless adequate personnel protection is pro
vided. 

(1) Testing has shown that "substantial di
viding walls" (specific 12-inch reinforced 
concrete designs) will prevent propagation of an 
explosion for charge weights up to 425 pounds 
net explosive weight <NEW). However, at that 
NEW, the wall will be completely demolished 
and violently thrown into the adjacent bay, 
causing serious injury and/or death to the occu
pants of that bay. The relationship that de
ICribes whether these walls will be breached by 
an explosion is a function of the thickness of the 
wall, the standoff distance from the explosives 
to the wall, and the amount of explosives 
<NEW>. The equation below calculates the 
maximum explosive weight W (in pounds), for 
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any given standoff distance D (in feet). that. it 
not exceeded. will prevent breaching or a 
12-inch reinforced concrete wall. At these 
charge weights. the far side of the wall will ex
perience severe spalling which may cause seri· 
ous personnel injury; however. the survival of 
the occupants of that bay ia considered likely. 
Paragraph 8-16d and AFM 88-22 contain intor
mation and procedures for providing a greater 
degree of personnel protection. 

w = 9.88 oo.a• 
Thia equation produces the following param
eters: 

Maximum NEW Permitted To 
Standoff Preclude Preaching 
Distance 

3 25 
5 39 
7 52 
10 71 
15 100 
20 129 

(2) When several operations must be done 
concurrently in a single building. the layout 
should be planned to separate the operations by 
substantial dividing walls, barricades. or other 
means to ensure the maximum personnel pro
tection practicable. If an operation requires 
NEWs in excess of those that will prevent 
breaching of a wall. the bay adjacent to the 
breached wall should be vacated. If the maxi
mum credible event (MCE) in the operating bay 
exceeds 425 pounds. explosives should also be 
removed from the bay adjacent to the breached 
wall. Operations can safely be conducted con
currently in the remaining bays provided they 
satisfy the above criteria to each other.It is not 
necessary to determine whether the wall on the 
far side of the adjacent bay will be breached. The 
energy required to break up the near wall will 
substantially reduce the pressure actinr on the 
far wall. When making these determinations. 
the explosives involved in the MCE will be used; 
therefore. placement of munitions within the 
bay to prevent propagation between them is im· 
portant and can reduce the MCE significantly. 
For information on breaching or other than 
12-inch walls. contact HQ AFISC/SEWV. 

(3) For practical purposes. a bomb build-up 
operation may be subdivided into several indi
vidual operations which are conducted in adja
cent bays. In this case. these adjacent bays are 
considered as one bay. A vacant bay should be 
maintained between bomb build-up and other 
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operations since the NEW will grossly overload 
the intervening wall. 

(4) The above guidance is not intended to 
change operations in a special weapons inte
grated maintenance facility. The layout and 
materials flow through this facility have been 
previously approved. 

d. Personnel and visitor limits must be clear· 
ly posted at each operation and must not be ex
ceeded when explosives are present in the op
erating areL Posting personnel limits is not 
required in a magazine used exclusively for the 
storage or explosives or in licensed facilities 
when the license specifies these limits. Limits 
for aircraft parking areas. disposal ranges. ve
hicle parking areas. and similar locations do not 
require posting but should be included in local 
written procedures. 

e. Each worker must ensure that the ex· 
plosives limits set for the work site are not ex
ceeded. Limits may be expressed in units of 
weight. trays. boxes. pallets. or other units 
which may be more easily observed and con
trolled. 

f. Explosives limits will be based on the 
minimum quantity of explosives sufficient for 
the operation and will be consistent with Q-D 
separation criteria. 

g. The maximum amount of explosives of 
each class/division allowed will be clearly post· 
ed in each room. cubicle. magazine. or building 
used for storing explosives. For operating loca
tions, post the operating limits for the operation 
being conducted. Separate posting of explosives 
limits is not required at licensed locations if the 
license is conspicuously posted. Explosive lim· 
its also need not be posted on demolition or EOD 
training ranges. However. limits should be in
cluded in local written procedures. 

2-8. Static or PubUc Display. Live ex· 
plosives items will neither be used for display 
nor loaded or installed on display aircraft. Ex
plosives items will not be rendered inert for thia 
purpose unless authorized by the specific Air 
Force Logistics Command (AFLC) item man
ager or Air Force Systems Command (AFSC) 
system program office (SPO). 

a. Live or expended ammunition should be 
removed from aircraft gun systems. if feasible. 
It infeasible. gun systems must be made me
chanically and electrically safe before the air· 
craft is placed on display. 

b. Operational aircraft may be displayed 
without removing explosives components of 

... -;\' 
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egress and life support systems. Proper techni

cal order aafety precautions will be taken and 

visiting peraonnel will not be allowed near ac

tuating controls. 
c. It installed, ejection cartridges should be 

removed from uternalatores release systems, 

if feasible. It infeuible, ensure that aafety pins 

and devices cannot be easily removed and fuing 

circuits are isolated (for eumple, circuit break

era pulled). 
d. Procedures for Ita tic display of aircraft are 

contained in 00-800-aeries technical orders. 

e. The public will not be granted acceu to ex

plosives atorage or operating locations where 

such contact ia not required u part of the duties 

of the agencies. 

2-7. Safety Certification of Munitions Sys

tems. All nonnuclear munitions systems used 

by the Air Force require aafety certification, as 

specified inAFR 127-16. Local purchase ofcom

mercial explosives or munitions items is prohib

ited unless they are stocklisted, approved for lo

cal purchase by AFLC, or lilted in TO llA-1-46. 

Submit requesta for AFLC approval according 

to AFM 67-1, volume I, part 1, chapter 8. If an 

emergency requirement exists, the MAJCOM 

must provide justification for approval to use to 

HQ AFISC/SEWV. Air Force laboratories or re

search and development activities are exempt 

from the purchasing limitations of this para

graph. 

2-8. Firework• Displays. Commercial fire

works for use in base holiday celebrations do not 

require AFR 127-16 certification or AFLC ap

proval if f1reworks are transported, stored, set 

up, and f1red only by commercial f1rms or quali

fied pyrotechnic technicians licensed under lo

cal laws. Commercial f1reworks which are con

fliCBted or found on base will be placed in 

isolated storage until they can be destroyed by 

qualified peraonnel. 

1-9. HandliD1 and Movement Precau

tion•. Explosives will be handled only by 

trained personnel under the supervision of an 

individual who understands the hazards and 

risks involved in the operation. 
a. Detonators, initiators, aquibs, and other 

such electrically or mechanically actuated de

vices required for operations, such u loading, 

EOD, and egress maintenance, will be carried 

in protective containers. The containers must 

be designed to prevent item-to-item contact. 
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Containers will be marked to identify the con

tents. 
b. Bale hooks will not be used to handle ex

plosives. 
c. Nails may be used to lecure covers or 

make repairs on explosives containers only if 

there is no hazard to the explosive item or of 

penetrating protective coverings. 
d. Nails and other packing materials will 

comply with special packaging instructions, 

military specifications, or Department of 

Transportation (DOT) specifications applicable 

to the item. _ 

e. Munitions will not be tumbled, dragged, 

dropped, thrown, rolled, or "walked." Contain

en designed with skids may be pushed or pulled 

for positioning. 
f. Unpalletized conventional high explosive 

bombs or those munitions authorized by the 

item TO may be rolled if lugs or otter projec

tions have been removed or if they are protected 

by dunnage rails during such movement. 

g. Conveyors, chutes, hand trucks, and fork

lifts may be used in atmospheres and locations 

where they will not create hazards. 
h. Sectional roller conveyors used to move 

explosives will be supported and the sections in

terlocked or secured. Boxes containing ex

plosives or munitions will not be used to support 

conveyors. 

2-10. Operational Hazard Analysis. When 

explosive dust or concentrations of vapors, 

fumes, or gases from explosives or other chemi

cals in the work area cannot be eliminated, the 

using organization will conduct an operational 

hazard analysis of the work area and the opera

tion as outlined in Military Standard 882B. The 

analysis must provide recommended proce

dures, equipment, and precautions necessary to 

ensure a safe operation. The analysis will be ap

proved by the chief of safety or as designated by 

the MAJCOM before operations are conducted. 

2-11. Fencln1 and Placardln1. Explosives 

atorage areas will be placarded at each en

trance. The placard will advise personnel to 

present proper credentials and turn over pro

hibited articles to the entry controller or place 

the articles in containers provided for that pur

pose before entering the area (paragraph 

2-13a(2)(c)). Unauthorized persons must be pro

hibited from entering this area. The explosives 

storage area should be protected by a fence ar

ound the perimeter. When topography or other 



physical conditions make fencing impossible or 
i::1practieal, the commander should decide what 
t:9spass control methods to use. Fences will 
m:!et the requirements of AFR 125-37 or AFR 
207-1. Where signs must be posted, and where 
applicable, bilingual signs should be posted. 

2-12. Housekuplna. The followinc are 
minimum precautions: 

a. Waste Materials: 
(1) Waste materials, such as oily rags; haz. 

ardous waste, such as combustible and explo
sive scrap; and wood, paper, and flammable 
packing materials will not be commingled. 
Each of these eategoriu of waste will be care
fully controlled and placed in separate ap
proved, properly marked containers. The eon· 
tainers will be placed outside the facilities, 
except for containers required at work locations 
during operations. Working location containers 
will be emptied as often as needed, but at least 
once each workday or shift. 

(2) Containers for hazardous waste will 
have covers, preferably self-closing. Hazardous 
waste includes scrap powder, initiating or sen· 
sitive explosives, sweepings from explosives 
areas, and rags contaminated with these ex· 
plosives. 

(a) These receptacles should have 
enough liquid, normally water or oil, to cover 
the scraps or rags, if this does not add to the haz· 
ard. 

(b) Number 10 mineral oil is useful for 
covering pyrotechnic, tracer, flare, and similar 
mixtures. If water is used to cover such materi· 
als, scrap should be put in so it ia immediately 
immersed to reduce any production of danger· 
ousgases. 

(3) Hazardous waste material will be re· 
moved from operating buildings to the disposal 
area (or an isolated, temporary collection point) 
at frequent intervals and before leaving at the 
end of the duty day or shift. When isolated col· 
lection points are used, time and quantity limits 
will be set up to assure timely movement of the 
material to the disposal area. Hazardous mate
~al should not be "stored" in the disposal area 
but disposed of as soon as possible after arrival. 

( 4) Hazardous wastes will be disposed of in 
authorized facilities. Disposal operations will 
be covered by local written procedures. The base 
civil engineer will include disposal facilities on 
waste disposal permits, as required by the Envi· 
ronmental Protection Agency. 
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b. Cleaning. A regular cleaning program will 
be set up. Frequency, especially in operating 
buildings, will depend on local conditions to en· 
sure safe conditions. 

(1) General cleaning will not be done dur· 
ing an explosives operation or while explosives 
are in operating buildings. 

(2) When there are "exposed explosives" 
(and then ia a risk from accumulated ex· 
plosives), structural members, radiators, heat
iq coils, pipes, and electrical rutures will be 
cleaned. 

c. Sweeping Compounds: 
(1) Sweeping compounds containing wax or 

oil will not be used on conductive floors. 
(2) Cleaning agents that include caustic al· 

kalis must not be used in locations containing 
"exposed explosives," because sensitive explo
sive compounds may be formed. 

(3) Where there may be "exposed ex· 
plosives" on the floor, hot water or steam is the 
preferred method of cleaning. When sweeping 
compounds must be used, they must be non· 
abrasive. Such compounds may be combustible 
but will not be volatile. (Closed cup flash point 
will not be less than 230°F.) 

d. Explosives Recovery and Reuse. All loose 
explosives recovered as sweepings will be de· 
stroyed. 

2-13. Smokin,: 
a. Smoking is prohibited in all explosives 

storage or operating areas or locations, except 
as permitted below. 

(1) Smoking may be allowed within an ex· 
plosives area or location in specially designated 
and posted "authorized smoking areas." A cer· 
tification of approval by the rl!'e chief will be dis
played in each designated smoking location. 

(2) At designated smoking locations, the 
following minimum precautions will be taken: 

(a) Provide suitable receptacles for ciga· 
rette and cigar butts and pipe heels. 

(b) If power is available, electrical push· 
button type lighters that cut otr when pressure 
is released or when the lighter tips over are rec· 
ommended. 

(e) Matches or flame-producing devices 
will not be allowed in areas containing exposed 
explosives. 

(d) A rn extinguisher, as determined by 
the rlre chief, will be provided. 

(e) Persons whose clothing is contami· 
nated with explosives or other hazardous mate
rials will not be allowed in such areas. 
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(f) Persons who work with toxic chemi
cal ngents or containers, or other toxic 
materials, must wash their hands before smok
ing. 

(g) A "No Smoking" sign will be posted 
at each entrance to an explosives storage area. 
In areas containinc exposed explosives, include 
a notice that flame-producing devices must be 
turned over to the entry controller or placed in 
the container provided. 

(3) Smoking on the fiightline is governed 
by the applicable AFOSH standard and local 
fire protection directives, as determined by the 
fire chief. 

b. Smoking is prohibited in, on, or within 50 
feet of any motor vehicle, trailer, rail car, or ma
terial handling equipment loaded with ex
plosives items. 

(1) Smoking is permitted in "metro" vehi
cles and in the passenger compartment of 
security police vehicles when the explosives are 
inside a closed metal container secured to the 
vehicle, or when the explosives are on the per
son of Security Police personnel (in Pouches, 
etc.), and when authorized by the MAJCOM. 

(2) Smoking is permitted in vehicles carry
ing only personnel wearing survival equipment 
containing installed explosives items. 

(3) MAJCOM may authorize smoking in 
the cab of stopped cargo vehicles or in security 
police vehicles patrolling explosives storage 
areas where the driver is isolated from the ex
plosives cargo. A suitable cigarette lighter and 
ash receptacle will be available. 

c. Smoking is prohibited in any explosives
laden compartment of an aircraft. 

2-14. Hand Lights. All battery-operated 
lights used in hazardous locations (paragraph 
6-2a) or in locations containing exposed ex
plosives will be approved as "permissible" by 
the US Bureau of Mines, or by another recog
nized authority. 

2-15. Hunting. Written permits authoriz
ing hunting within an explosives area may be 
issued by the commander if hunting conditions 
can be controlled to ensure life and property are 
not endangered. 

a. Hunting will not be allowed in areas hav
ing lethal and incapacitating chemical agents 
or biological research material for defensive 
studies. Hunting will not be allowed within 
1,250 feet of other munitions storage and oper
ating locations. 
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b. Where hunting is allowed, maps will clear
ly derme the "hunting" and "no-hunting" areas. 
Each hunter must become thoroughly familiar 
with the respective areas and local arrange
ments. 

c. All hunting will conform to applicable 
ltate, federal, or host natic·n regulations. 

J-18. Traini.ng Ammunition. Blank am
munition for small arms (less than .50 caliber) 
can be (J.red within the munitions storage area 
provided blank adapters are aft"'aed to the weap
ons. Operating instructions must be approved 
by the weapons safety office outlining proce
dures, and including u a minimum the follow
ing provisions; fire extinguishers must be read
ily available, expended brua must be picked up, 
and appropriate agencies (i.e. safety, munitions 
branch chief, (J.re department, hospital) must be 
notified. · 

2-17. Simulators and Smoke Producing 
Munitions. The following applies to the use of 
these devices during exercises and training: 

a. Only US Air Force stocklisted items are 
authorized for use. 

b. Only personnel trained according to AFR 
127-2 will be allowed to prepare and activate 
these devices. 

(1) Smoke grenades, pots, generators, and 
flares. Smoke from grenades and pots can be 
toxic in high concentrations. All of these devices 
present a fire hazard, so special care must be 
taken when functioning these munitions. 

(2) Ground burst simulators. These items 
present a blast hazard and care must be taken 
with regards to people, facilities, and equip
ment. 

c. The following restrictions apply to the use 
of these items: 

(1) The area where the items are to be used 
must be free of combustible material within a 10 
foot radius surrounding the items. 

(2) They will not be functioned within: 
(a) One hundred twenty-five feet of any 

person, vehicle, or building with facing window. 
(b) One hundredfeetofanyfaeility with

out facing window (50 feet from hardened facili
ties, including hardened aircraft shelters.) 

(e) One hundred feet of bulk petroleum, 
oil and lubricants (POL) storage. 

(d) One hundred feet of aircraft in the 
open; 200 feet if aircraft. are explosives loaded. 

(e) Two hundred feet from explosives op
erating locations, holding areas, open storage 
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areas, or butler-type stora1e facilities; 50 feet 
from above ~fOUnd maguines ofblock, brick, or 
concrete construction; and 50 feet f'rom earth 
covered magazines. 

(3) Initiated items will be monitored for 
proper functionin1, and residue will be properly 
disposed of. 

(4) EOD will be notified when a munition 
malfunctions. 

Section B-Testin1, Disassembly, and 
Modification of Explosives Item• 

2-18. General Information. This section 
gives precautions to be taken in testin1, disaa
semblini, and modiCyin1 explosives items. (See 
chapter 10 for more detailed ~Uidance.) 

2-19. Technical Personnel and Guidance. 
All testing, disassembling, and modifying oper
ations will be done by technically qualified per
sonnel and according to approved procedures. 
Drawings, sketches, and Ols deemed necessary 
by the supervisor will be available and must be 
followed. 

2-20. Authorized Operations. Live muni
tions items will not be used for verification, vali
dation, or electrical testing of aircraft or other 
weapons systems. Modifying, testing, or disas
sembling explosives items will be allowed under 
the following circumstances: 

a. When authorized by TOs. 
b. When approval has been granted by the 

MAJCOM and the AFLC item manager or 
AFSCSPO. 

c. When disassembly is required for techni
cal intelligence or emergency render safe oper
ations by EOD personnel. 

2-21. Protective Requirements. Operation
al shields, remote controlled devices, fire 
protection systems, and ventilator systems will 
be used where needed for protection of person
nel and property. Operations such as continuity 
checks of electrically actuated explosives de
vices, propellant cutting, explosives component 
assembly, modification, or disassembly, and de
militarization will require proven operator pro
tection. Operational shields and remote control 
systems will be designed and tested to give com
plete protection against all potential hazards. 
These hazards include explosion, fragments, 
fire, heat, radiation, high intensity light, or tox
ic vapors, dependent on the explosive material 
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involved. Tbil·paragraph does not apply to rod 
and gun club operations. 

a. When protective devices of a specific de
sign are required by a TO, the TO managin1 
a1ency (AFSC or AFLC) must ensure that the 
devices are or a safe design. These devices will 
be tested with a 25-percent overload and will be 
approved by the Nonnuclear Munitions Safety 
Board. 

b. When a usin1 command establishes a re
quirement for protective devices, that command 
must ensure that the devices are or a sate de
sign. 

Section C-Handlln1 and Maintenance of 
Aircraft, Remotely Piloted V ehiclee (RPV), 
and Drones Containln1 Ezploeivee 

2-22. General Information. Rules for han
dling and working on explosives-loaded air
craft, RPVs, and drones are contained in the 
specific ·aircraft technical order and TO 11A· 
1-33. See attachment 2, "explosives loaded air
craft." 

2-23. Forward Flrin1 Munitions. Muni
tions such as ~Uns, rockets, missiles, and flare 
dispensers pose an additional hazard because of 
their directional response and potentially long 
range if activated inadvertently on the ground. 
Aircraft carrying this type of munition should 
be positioned to present the minimum hazard to 
personnel and resources in the event of a mis
hap. Personnel will not stand or park vehicles 
unnecessarily in front of, or behind, these muni
tions when they are loaded on aircraft. 

Section D-Use of EOD Tool Kite at Off
Ranle Location• 

2-24. General Information. EOD tool kite 
and procedures using explosively propelled liq
uids, shots, gases, slugs, or heat may be used on 
military installations by trained personnel in 
support of unit inspections and evaluation task
ings. 

2-25. EOD Tool Kite and Proceduree. The 
followin1 tools and procedures are authorized 
for off-range operations in support or unit in
spections and evaluations: 

a. Tools: 
(1) MK 1 Remote Wrench. 
(2) MK 2 .50 Dearmer. 

) 
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(3) MK 31 Jet Remote Opening Device 
(JROD). 

(4) Improviaed Deanner (TO 60B-35-3·17). 
b. Procedures: 

(1) Detonating cord procedures must follow 
those outlined in TO 60L-1·1·1-1. 

(2) Use of incendiary grenades must follow 
procedures outlined in applicable 60-aeries 
TOs. 

c. Only the explosive items listed below may 
be used for oft'-ranp unit inspection and evalu
ation operations. Quantities ahown are the 
maximums authorized for each inspection or 
evaluation scenario. 

(1) Two .50 caliber impulse cartridges. 
(2) Two .50 caliber Ball, M2. 
(3) Two electric or nonelectric bluting 

caps. 
( 4) Six feet of detonating cord. 
(5) Thirteen feet of safety fuse. 
(6) Two M60 fuse lighter. 
(7) Three AN-M14 thermite grenades. 

2-=6. Authorized Operations. If the fol· 
lowing conditions are met, EOD off-range oper
ations using the tools, explosives, and proee-
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dures described above are permitted without 
the use of barricades (see paragraph 8-46, EOD 
Training Ranges, for information on operations 
using barricades): 

a. Proper notifications are made concerning 
anticipated noise. 

b. The area or building selected for the opera
tion must not be located in an explosives prohib
ited zone. 

c. Euential and nonessential personnel 
must be evacuated to the applicable withdrawal 
distances required for an actual situation .. 

d. Tools that project alugs, fluids, or ahot 
must have a minimum of three tilled aand bags 
placed in front and behind the tool to limit direc
tional force. 

e. Only aluga made ofpluter, which will dis
integrate on impact, may be used in f.o9lsets. 

f. The area aelected muat be free of all rue 
hazards and only inert training ordnance may 
be used u a target. 

g. Use of MK-31 tool sets inside buildings 
must be planned and executed to positively pre
vent any secondary damage resulting from tool 
use. 
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Chapter3 

FIRE PROTECTION 

3-1. General Information. Fire and exces
sive heat are two of the ifeatest hazards to ex
plosives. This chapter pves procedures for deal
ing with these hazards. 

a. Each installation involved in explosives 
operations will develop prer1re plans u re
quired by AFR 92-1. Plana will cover all ex
plosives areu and possible exposures of ex
plosives to (U'I. 

b. Each Air Force tlre alarm central 
communications center (F ACC) will have an 
area map or a computer generated display ca
pable of showing all explosives areu or loca
tions and their fire and hazard symbols and ca
pable ofidentifying adjacent facilities which are 
at risk from explosives locations. Locations 
with less than 1,000 rounds of class/division 1.4 
small arms ammunition (.50 caliber or less) are 
exempt. 

c. Personnel in charge of explosives oper
ations will promptly notify the fire department 
each time there is a change in explosives loca
tions or fire or hazard symbols. 

3-2. Training. All operating personnel and 
firefighting forces involved with explosives 
must be trained in the precautions to take and 
how to fight fires. This training will include the 
application and meaning of each type flre and 
hazard symbol, reporting flres, sounding 
alarms, area evacuations, and type and use of 
proper flreflghting equipment. AFV A 127-3 
may be used as a training aid for ruefighting 
guidance symbols. 

3-3. Fire Drilb. Fire drills will be held 
within the explosives storage area at intervals 
not to exceed 6 months. , 

a.' Drills are conducted to train fl!'lfighting 
forces, ensure other personnel involved under
stand their duties, and to evaluate (11'8 alarm 
systems and fireflghting equipment. 

b. Fire drills involving a fire department re
sponse will be coordinated with the (U'I chief. 
This does not preclude unannounced tests or a 
iue department's response capabilities, pro
vided coordination with the fl!'l chief is accom
plished at least 30 minutes before starting the 
drill. Personnel responsible for conducting 
these tests will make sure all involved are 

aware that an exercise, and not an actual fire, is 
in progress. 

3-4. Fire Exit Dril11. Frequent (U'I exit 
drills should be held when warranted by the size 
or the building and the number or occupants. If 
emergency exits other than the usual doors and 
stairways are provided, these drills will cover 
their use. 

3-1. Alarm1. Besides any automatic alarm 
systems required by AFM 88-15 or other appli
cable directives, an audible, manually operated 
flre evacuation alarm system should be in
stalled in each explosives operating building. 

3-t. Fire Prevention Requirements: 
a. Heat-Producing Devices. The use of de

vices which produce temperatures higher than 
228 "F (109 "C) in any explosives area should be 
conflned to essential, temporary use. Written 
instructions are required. They should cover 
the location, purpose, duration, and details of 
general and explosives safety precautions to be 
used. Approved furnaces and electrical space 
heaters which are properly installed in an op
erating building and approved cigarette light
ers are exempt. 

b. Vegetation Control. Vegetation control 
within explosives areas and adjacent areas will 
be determined by the local commander. The fol
lowing items should be considered in a vegeta
tion control program: 

(1) The primary purpose of vegetation con
trol is to limit the probability of combustible 
vegetation causing an unacceptable hazard to 
munitions in storage. Control of combustible 
materials, such u long dry grus or brush, 
heavy clippings, or dead wood, is designed to 
slow the spread of vegetation rues. 

(2) Except for iuebreaks, those grounds in 
or near explosives areas or locations should be 
maintained as unimproved grounds (AFM 
126-2). Maintenance should be limited to that 
necessary to prevent waste of natural resources 
(for example, erosion) and to prevent or sup
press iues. Intensive maintenance should not 
be performed. 

(3) Vegetation control requirements must 
be balanced with other operational factors, such 
as cost to control, security, erosion prevention, 

-
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and passive defense (camouflage). Each of these 
factors must be weighed in determining the lev
el of vegetation control in and around a particu
lar explosives area. 

(4) Varieties of vegetation that are resis
tant to burning should be used where feasible. 
Soil sterilants will not be used where complete 
removal of vegetation will tend to cause soil ero
aion. Shrubs and trees planted on earth cover of 
magazines lhould be aelec:ted so that their 
weight or root system will not damage the struc
ture. Dead or cut vegetation must not accumu
late. 

(5) When animals are used for vegetation 
control, overgrazing of barricade surfaces and 
igloo earth cover must be avoided to prevent 
erosion. 

{6) Where vegetation growth is ineffective 
in preventing erosion, a layer of about 2 inches 
of pressure-applied (Gunite) concrete or asphalt 
mixture may be used. 

c. Firebreaks. Firebreaks will be main
tained around each aboveground magazine, op
erating building or location, outdoor storage 
site, and ready explosives facility. 

(1) A 50-foot firebreak will be maintained 
around each aboveground magazine, operating 
building or location, outdoor storage site, and 
ready explosives facility. 

(2) A 5-foot firebreak will be maintained 
around igloo ventilators. 

d. Separation Criteria for Controlled Burn
ing. Intentional burning will not be allowed 
within 200 feet of any explosives location. The 
fire chief will approve and provide oversight for 
controlled burning ofvegetation. 

(1) The windows, doors, and ventilators of 
magazines and buildings within 600 feet of 
burning operations will be closed. 

(2) During burning operations, fttebrands, 
sparks, and hot ashes must be controlled. Burn
ing operations should not be undertaken when 
wind velocity exceeds or is forecasted to ez.ceed 
6 miles per hour. 

(8) Firefighting personnel and equipment 
determined necessary by the ftte chief will be 
present during burning operations. 

e. Flammable Liquids for Cleaninr. Flam
mable liquids will not be used for cleaning pur
poses within an explosives area or near ex
plosives, except as authorized by TOa. The use 
of such liquids will be confined to specially des
ignated work areas. In-use stocks will not ex· 
ceed 1-workday supply requirement and will be 
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kept in approved safety containers or dispens
ers. 

r. Paint and Other Flammable Materials. 
Small stctcks of flammable mtlterials, such as 
paints and solvents required to support ex
plosives maintenance operations, may be stored 
in an explosives storage area. AFOSH Standard 
127-43, Flammable and Combustible Liquids, 
and TO 42A2-1-4 apply. 

(1) Materials which add fuel sources, such 
as wood, paper, and rags, will not be stored with 
flammables. Containers of flammable materi
als will not be open except when in use. · 

(2) Flammable materials in weatherproof 
containers may be stored outdoors. Grounding 
is required when contents are being dispensed. 

(3) Flammable storage will be located at 
least 50 feet from explosives locations. 

(4) A limited supply of paint may be stored 
in individual rooms of explosives operating fa
cilities if the requirements of AFOSH Standard 
127-43 are met. 

(5) At least one fire extinguisher, suitable 
for the type of materials involved, will b~ read
ily available for use (table 3-1). 

g. Vehicle Parking. Vehicles, other than 
those being loaded or unloaded, will not be par
ked closer than 25 feet to any explosives facility 
within an explosives storage area or sited facili
ty outside the storage area. This restriction does 
not apply to approved operations inside harden
ed aircraft shelters. Local fire and safety offi
cials will establish controls, as necessary, for li
censed locations. 

b. Operating Support Equipment. The 
following applies to all support equipment (not 
including vehicles) powered by internal ccm
bustion engines used in connection with ex
plosives and not otherwise regulated under 
chapter 7 except for operations in hardened air
craft shelters: 

{1) This equipment should be located 50 
feet or more from explosives, but in no case less 
than 25 feet. Aircraft ground support equip
ment will be placed as far away as possible, 
based on the length of their power cord, if the 
cord will not allow the minimum 25 feet separa
tion. Equipment may be closer provided ade
quate ventilation and a fire resistant dividing 
wall are provided. Equipment designed into, 
and installed u part of an operating or storage 
facility is exempt. 

(2) Only qualified personnel will use the 
equipment. 
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(3) The equipment will be inspected for 
cleanliness and visual defects before each use. 
:Cefects will be documented in the applicable 
forms. 

(4) Equipment that ia malrunctionin1 or 
hu defects that present a hazard will be re
moved from the operational site for repaira. 

(5) Equipment will not be refueled within 
100 feet of explosives. 

i. Stackinl Combustible Material. Contain
ers, dunnage, lumber, and so forth will be 
stacked in an orderly manner. Stacks should be 
limited to 1,500 square feet. Bulk stacks of com
bustible materials should not be closer than in
traline distance from locations containin1 ex
plosives. See paragraph 5-14a for minimum 
separationa. Workin1 quantities may be 
stacked in the vicinity of explosives. Suitable 
fire protection equipment will be provided in 
theseareu. 

j. Exceptions on Stackin1 Combustible Ma
terial. When needed to prepare for combat oper· 
ations, empty containers, dunnage, and lumber 
which cannot be removed while the work is in 
progress may be temporarily stacked in or near 
the explosives storage site, if: 

(1) The stacks are stable and are separated 
from the operations as far as practicable. 

(2) All of the material is removed upon 
completion of the operation or once each day (24 
hours), whichever comes first. 

3-7. Auxiliary Firefightint Equipment: 
a. Fire Extinguishers. A minimum of two fire 

extinguishers, suitable for the hazards in· 
volved, will be available for immediate use 
when explosives are being handled, except as 
noted in (1) thru (3) below. Extinguishers need 
not be permanently located at the site. Each ex· 
tinguisher will be placed in a conspicuous and 
readily accessible location. Each tire extin
guisher will be kept in a full, or fully charged, 
operable condition. Table 3-1 lists agents for 
fighting fll'es. 

( 1) Flightline fll'e extinguishers will be 
provided for each aircraft according to muni· 
tions loading manuals, TO 00-25-172, and AF
OSH Standard 127-56. 

(2) Vehicle fire extinguisher requirements 
are contained in paragraph 7-17c. 

(3) Where more than one crew is working 
at the same location, only two extinguishers are 
required. 

b. Water Barrels. Water barrels and pails 
are suitable for fighting class A fires. The bue 
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rn chief will decide iC they are required and 
where to put these at explosives locationa. At 
leut two pails will be available for each barrel. 
Water barrels should be winterized aa needed. 
Water barrels may not be needed in an ex
plosives storage area if: 

(1) Vegetation control measurei are ade
quate and the area ia regularly monitored. 

(2) Each crew working in the area hu two 
fire extinguishers readily available. 

(3) The inatallation hu an organized 
firefightin1 force with equipment for combatin1 
grass and brush fll'el and is capable or timely 
response. 

3-8. Storaae of Water for Flrefithtlna. 
Adequate water to fight fires must be available. 
See the National Fire Codes, Standards 22, 24, 
and 1231 to determine adequate supplies. The 
following should be used as guidelines in sepa
rating water supplies from explosives: 

a. Water towers will be located at a mini· 
mum of inhabited building distance (lBO) from 
explosives locations. 

b. Tanks and reservoirs at or below ground 
level should be located at the underground POL 
separations given in table 5-1. 

c. When three or more tanks or reservoirs 
are available in an explosives storage area, or 
where backup water for firefighting can be 
made readily available, Q-D criteria for tanks 
and reservoirs may be reduced when authorized 
by the MAJCOM. 

3-9. Access to Fire Hose. A standard hose, 
as required, should be prepositioned and con
nected to fire hydrants where deemed necessary 
by the fire chief. Hose and accessories will be 
protected from deterioration by approved hose 
houses and other protection as determined by 
the rll'e chief. 

3-10. Limitation of Fire Areas. Openinp 
in fire walls will be provided with approved 
automatic fire doors. They will be installed and 
maintained according to NFPA Standard 80, 
Standards for Fire Doors and Windows. These 
doors will be clear of obstructiona to enaure 
their proper closing. 

3-11. Reciprocal Aareements for Fire Pro
tection. Mutual aid agreements will be estab

. lished where civilian fire departments provide 
support for major firefighting efforts or when 
the host nation provides fll'e protection. 

) 
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a. The Air Force fire department will provide 
adapters if there is any difference in the thread 
size of equipment connections in use by the co
operating departments. 

b. The Air Force fire department will give fa
miliarization training to senior r1re officials of 
cooperating departments for the special 
tirefighting problems in the territory served by 
their departments. This h to ensure better in
tegration.oftheir forces in an emergency. 

c. Non-DOD (lHfighters who support US Air 
Force units will be trained in the hazards of 
fires involving explosives and chemicals as pre
acribed in this chapter. A mutual aid agreement 
according to AFR 92-1 will specify the base 
agency responsible for providing this training. 

S-12. Public Withdrawal Di1tance1 for 
Nonessential Per1onnel. The occurrence of 
certain accidents, demonstrations, or EOD ac
tivities dictates that the public and nonessen
tial personnel be provided minimum protection 
as specified below. These withdrawal distances 
are intended for people in the open. Protective 
structures for personnel or measures taken to 
suppress blast and fragment effects, at dispos
al• and demonstrations, may be used to reduce 
the required withdrawal distances. 

a. The minimum public withdrawal dis
tances for an accident depends on whether the 
event involves fire or whether the contents and 
quantities of explosives are known. If no r1re is 
involved, on-site emergency authorities should 
determine whether or not to implement mini
mum withdrawal distances. The minimum dis
tances for an accident involving r1re are as fol
lows: 

(1) For an accident involving fire of an 
explosives laden facility, tractor trailer, truck, 
or rail car of unknown explosives content, the 
minimum public withdrawal distances are: 

Facility, Tractor Trailer, or Truck •• S/4 mile 
Rail Car . • • . • . . . • . • • . • • . . . • . • • • . . . 1 mile 

(2) The minimum public withdrawal dis
tances for an accident, involving r1re of an ex
plosives laden tractor trailer, truck, or rail car 
of known content or quantity of "Explosive A" 
(class/division 1.1. and 1.2) are: 
Range K105, but not less than 1,250 feet, for 
(feet) = nonfragmenting explosive materials. 
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Range K328, but not less than 2,500 feet, for 
(feet) = fragmenting explosive materials. For 

bombs and projectiles with caliber 
5-inch or greater, use a minimum dis
tance of 4,000 feet. If known, maxi
mum clebria throw ranges, with an ap
propriate safety factor, may be used. 

b. The minimum public withdrawal distance 
for an accident involving r1re of "Explosive B" 
(clauldivilion 1.3) and "Explosive C" 
(claulclivilion 1.4) laden tractor trailers or 
trucks and rail cars is 600 feet 'and 300 feet re
lpectively. 

c. The minimum withdrawal distances for an 
ac:cident involving fire in an explosives facility 
of known contenta and quantities are: 

Fire 
Srmbol 

1 

2 
3 

hbUc 
Wltbclrawal 

DiltaDce (feet) 
106 W(lb)1'1 

2600 
600 

4 300 

Special_ 
RequiremeDtl 

Not leta than 1250 1\ for bulk 
exploaives or not less than 
4000 n for frarmenting am
munition. 

tilt JBD for quantities greater 
than 500,000 lba. 

d. If known, maximum debris throw ranges, 
with an appropriate safety factor, may be used 
to replace above minimum distances. 

e. The minimum withdrawal distances for 
eaaential personnel at accidents sites will be de
termined by emergency response authorities 
on-scene. Emergency response authorities will 
determine who are essential personnel. 

r. For der:toutrations (impact areas) and 
EODs, the following minimum nonessential 
personnel withdrawal distances apply: 

Range(feet) • K328, but not less than 1250 
reet, for nonfrarmenting explosive materials. 

Range(feet) c K328, but not leu than 2500 
feet for fragmenting explosive materials. For 
bombs and projectiles with caliber 5-inches or 
greater, uae a minimum distance of 4000 feet. 
Items should be positioned so that the lugs and 
atrongbacb and nose and tail plate sections are 
oriented away from personnel locations. 

I· Due to ballistic uncertainties for impact 
locationa of varioua weapons and delivery sys
tema, where demollltrations involve live r1re ex
erciltl, range aaf'ety considerations will be de
termined on a cue-by-case basis by competent 
test authorities. 

h. There are three general categories ofEOD 
activities that require differing withdrawal dis
tance•. 
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(1) On or off DOD Activity EOD operation· 
al incidents (actual threat devices) require the 
minimum public withdrawal distance of an ac
cident defined in a(1) or a(2) above. 

(2) EOD disposal operationa and demon
strations conducted on ranges require mini· 
mum nonessential personnel separationa 
defined in f above. 

(3) Where EOD training (or other explosive 
demolitions) involve only essential personnel, 
the minimum separation distances do not apply. 
On-site authorities determine the minimum 
distances. 

i. The minimum separation distance for es
sential personnel at disposal operationa and 
demonstrations are to be determined by on-site 
authorities. These authorities will also deter
mine who are essential personnel. 

3-13. Firefighting Guidance Symbola. 
There are four types oCsymbols which give guid
ance for firefighting forces, security police, and 
other personnel; fire, chemical hazard, firefigh
tingdirection symbols, and explosives placards. 

a. Fire Symbols. These symbols represent 
the four explosives divisions, 1 through 4. The 
hazard decreases as the flre symbol number in
creases. The hazard is based on the burning or 
explosive characteristics of the material. Fire 
symbols do not apply to liquid propellants, ex
cept for symbo11, which is used to indicate a det
onation hazard of Group IV propellant. Fire pro
tection for insensitive high explosives (both 
bulk and filled items) is based on their equiv
alent storage classification (paragraph 5-8b(5) 
through (7)). 

( 1) Each of the four rtre symbols is distinc
tively shaped, with the class/division number 
shown. See figure 3-1. 

'(2) The hazard and rtrefighting precautions 
for each symbol are summarized in table 3-2. 

b. Chemical Hazard Symbols. These symbols 
are used to identify operating buildings and 
storage facilities which contain pyrotechnic and 
chemical munitions or agents and other hazard
ous material. 

( 1) Hazard symbols vary with the type of 
agent. These symbols are described in figure 
3-2. 

(2) The hazard each symbol represents and 
the firefighting precautions are summarized in 
table 3-3. 

c. Firefightbig Direction Symbol. The "apply 
no water" sign is intended for use with hazard
ous materials where use of water may intensify 
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the fire, increase the hazard of explosion, or 
spread the rtre. Posting of explosives locations 
will be according to TO llA-1-46, table 2-1. This 
symbol is described in figure 3-3. 

d. Explosive Placards. Explosive A, Explo
sive B, or Dangerous placards may be used for 
the transportation of explosives u allowed in 
chapter 7. Generally, Explosive A placards re
present the same hazard u fire symbols 1 and 2, 
Explosive B placards replace fire symbol 3, and 
Dangerous placards represent fire symbol 4. 
See TO llA-1-46 for the specific placard that ap
pllll to each explosive. 

e. Posting Symbols. Symbols will be re
moved, covered, or reversed if the explosives or 
chemical agents are removed from a facility or 
location. The person in charge of the operation 
is responsible for positioning or changing the 
symbols. The rtre alarm communication center 
<F ACC) will be notified each time rtre or hazard 
symbols are changed. 

f. Symbol Dimensions. The dimensions 
shown in figures3-1 through 3-3 are the normal 
minimum sizes. Half-size symbols may be used 
when applicable, such as on doors and lockers 
inside buildings and hangars. 

g. Obtaining Symbol Decals. Decals for fire 
and chemical hazard symbols may be obtained 
through normal Air Force supply channels. Na
tional stock numbers <NSN) of standard and 
half-size decals are listed in figures 3-1 through 
3-3. 

h. Storing Toxic Chemical and Incendiary 
Items. Toxic chemicals without explosive com
ponents may be received u class 6, division 1 
poisons (6.1). Incendiary items may be received 
as flammable solids (class 4) or flammable liq
uids (class 3). When this occurs, contact 00-
ALC/MMWE, Hill AFB UT 84056-5609, who 
will provide necessary data. Items which con
tain chemical substances of another commodity 
class and which do not contain explosive compo
nents, may be stored with ammunition items 
containing explosives and the same chemical 
substance. 

3-14. Posting Fire Symbob. TO llA-1-46 
gives rtretighting guidance for each stocklistecl 
munitions item. The rtre symbol that applies to 
the most hazardous material present will be 
posted on, or near, all nonnuclear explosives lo
cations. It will be visible from all approach 
roads. One symbol, posted on or near the door 
end of an igloo-type magazine, is normally 
enough. One or more symbols may be needed on 

.. 
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other buildings. When all munitions within a 
storage area are covered by one r1re symbol, it 
may be posted at the entry control point. Back
ing material for fire symbol decals should be the 
shape of the decal and should be noncombusti
ble. 

a. When different clualdiviaions of ex
plosives are stored in individual multicubicle 
bays or module cella, they may be further iden
tified by posting the proper fire 1ymbol on each 
bay or cell. 

b. Where facilities containing explosive• are 
located in a row on one service road and require 
the same r1re symbol, only one r1re symbol at the 
entrance of the row is required. 

c. Fire symbols will be placed on entrances to 
amall rooms in buildings that are licensed for 
1toring or holding quantities of explosives. 
Where the licensed explosives are stored in a 
locker or similar container, the container will 
also be marked with the proper fire symbol. 
They are not required on the exterior of the 
building, if the building is exempt from Q-D ac
cording to paragraph 4-10 and approved by the 
base fire chief. 

d. Aircraft loaded with nonnuclear weapons 
will be identified in any one of the following 
ways: 

(1) Fire symbols posted at each aircraft or 
aircraft shelter. 

(2) Proper fire symbol posted at an area en
try when the same symbol is required for all air
craft in a designated and controlled area. Set up 
local procedures requiring the F ACC to be noti
fied when each aircraft is loaded or unloaded. 
Give the aircraft tail number, parking location, 
and the type of explosives involved. During 
mass loading of three or more aircraft when a 
fire truck is present, notification is not required 
after each aircraft is loaded. The FACC must be 
notified as soon as the last loading is complete. 

(3} The method outlined in paragraph 
3-15g. 

e. Fire symbols may be. used as placarda on 
vehicles carrying explosives as outlined in 
paragraph 7-17b. 

3-15. Exceptions on Po1tin1 Fire Symbol•: 
a. Fire symbols need not be posted at parkin1 

locations, maintenance facilities, or protective 
shelters housing aircraft having only exempted 
devices described in paragraph 5-24c(2) or other 
installed or loaded class/division 1.4 explosives. 
This exception does not apply to explosives car
go. 
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b. Fire symbols need not be posted on oper
ational miuile sites (such as Peacekeeper or 
Minuteman) where only single types of weapon 
systems are involved. Written r1refighting 
plans or instructions must exist, and personnel 
concerned must be advised of the hazards in
volved. 

c. Fire 1ymbola need not be posted on loca
tions having 1000 rounds or less of 
clualdivi1ion 1.4 amall arms ammunition (.50 
caliber or leas). 

d. Fire 1ymbola in this regulation are used 
unleu boat nation aymbola differ, and by agree
ment, boat nation aymbols are used. 

e. The re1ponsible commander may, for 
emergency tecurity purposes, remove symbols 
on a temporary basis pending resolution of the 
emergency. In such situations, increased em
phasis will be placed on giving prompt and exact 
information to the r1re department about 
changes in the status of explosives. 

f. Fire symbols will not be used at facilities 
1toring nuclear weapons or where both nuclear 
and nonnuclear weapons are stored and· main
tained. The following procedures will be used in 
these situations: 

(1) Maintain a storage area facility map or 
listing in maintenance or munitions control, as 
applicable, showing the proper TO llN-20-11 
line number for nuclear weapons and compo
nents. For nonnuclear munitions, show the fire 
symbol. 

(a) Provide the information on this map 
or listing to the fire department and update it as 
changes occur. 

(b) If maintenance or munitions control 
is not staffed on a 24-hour basis, give the above 
information to the entry controller. The entry 
controller will keep a map or listing similar to 
the one in (1) above. This information will be 
given to r1refighters responding to an emergen
cy. 

(2) If explosives are atored overnight in the 
maintenance and inspection building, advise 
the entry controller (when required) and F ACC 
of the line number or r1re symbol for the build
ing. 

I· If aircraft are in a designated explosives 
parking area, r1re symbols need not be posted if 
1uch areas are described in a local publication, 
such u the aircraft parking plan, which in
cludes: 

(1) The class/division involved. 
(2) The governing fire symbol for the park

ingarea. 
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(3) Procedures to be followed during an 
emergency. 

(4) The requirement to· notify the ftre de
partment a in paragraph 3·14d(2). 

h. Fire symbol• will not be posted near air· 
craft loaded with nuclear weapons. Do not po1t 
ru-e symbols near aircraft loaded with DOll• 

nuclear munitions parked within the same des. 
ignated area u nuclear weapona.loaded air· 
craft. In these cases, UH the procedures in 1 
above. If the munitions loaded on all aircraft are 
covered by a lingle ftre aymbol, the procedures 
in paragraph a.t4d(2) may be UHd u an alter· 
native. During nuclear aircraft generation, ru-e 
symbollneed not be changed at aircraft parking 
locations solely to comply with this paragraph. 

3-18. Postinr Hazard Symbola. If chemi
cal or pyrotechnic munitions are assembled 
with explosive components, then hazard sym· 
bols must be used together with fire division 
symbols. Chemical munitions which do not have 
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explosive component. will be identified by the 
hazard aymbol only. Requirements Cor poatinr 
hazard symbols are the aame u Cor ru-e symboll, 
ezcept there is no "priority" hazard symbol. If 
more than one is needed, each will be posted ez. 
cept that no "mask" symbol is required when a 
"IUit" is posted (paragraphs a.t4 and a.t5). 

3-1'7. Ftrefirhdnr Procedures for Cheml· 
cal Arentl and Other Toxic Substance•. 
TheH procedures vary according to the type of 
agent involved and are summarized in table 3-3. 

3-18. Flrefighdnl at Railheads. Fires are 
most likely to occur in the understructure of rail 
cars. Often they can be extinguished if found in 
the early stages. Every eff'ort should be made to 
separate and promptly remove undamaged can 
from yards where a fire has broken out. Where 
explosives operations are conducted at rail
heads, government railroad personnel should 
be trained in the use of fire equipment. 
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FIRE SYMBOL 1. 

Declls: NSN 7180-01~-o210 (Lirge) 
NSN 7180-01-ol1·1181 (Smell) 

FIRE SYMBOL 3. 

Dec:als: NSN 718041-o&1·1583 (Lirll) 
NSN 7180-01.Q81·1182 (~lit 

Figure3-1. Fire Symbols. 

PIRE SYMBOL 2. 

FIRE SYMBOL 4. 

. . ... 
~ 

Declls: NSH 7110o01-GI2-1701 (Large) 
NSN 718C).01·011·1114 (Srnlll) 

Color rtf &vmbols: · o...,.. 
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Nymberl: BliCk 10"' High end 2" Thick 

NOTE: Small symbols may be used 
whtra appropriate. Set para 3 • 13f. 



30 

WEAR FULL PROTECTIVE CLOTHING. 

Color: B~around • Blue 
Figure • Rim • 
REO for S.t t Prcnectlvt C!otl'll"l 
YELLOW for Set 2 Protective ':lothlnt 
WHITE fot Set 3 Prottctlvt Clothl"l 

Otc1l1: NSH 788().01-Qit-8181 (Set t. L.lf'll) 
NSN 768Q.Ot.QI1-i&a (S.t 1, SmltU 
NSN 788C).01·081-il87 (Set 2. L.lrgl) 
NSN 7~1·082.0211 IS.t 2, SmiiU 
NSN 7810-01-ca::l-t272 (Set 3, L..lrll) 
NSN 7880-01-08t·il88 !Stt 3, Small) 

,. .. 

Figure 3·2. Chemical Hazard Symbols. 

7' 

,.... ____ 24'"---...... 

APPLY NO WATER. 

Figure 3-3. Fire Direction SymboL 
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WEAR BREATHING APPARATUS. 

Color: llclcaround • Blue 
Figure • Rim • Whitt 
(nie aymbol ie not required if me 
Full '""tctive C!otftint aymbol 11 
poetld.) 

0tca11: NSN 781().01·081·9588 (L.Itgt) 
NSN 788C).01·082·8710 (Small) 

,. .. 

NOTE: SmalltVmbola may be ultd wtltrt eppropriatt 
Stt ~ra 3 • 13f. 

Color: Background and Aim • White 
Crete • Dlegonal Stripe· Red 
Flgul'll • BIICic 

Dtclll: NSN 7810-0~082·2214 (l.lr;.) 
NSN 7e8().01·082·0212 (Small) 

NOTI: Smallsymbala rniY bl uttd whtrt appropriate 
S.pen3·13f. 

.. 
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Table 3-1. Extinguishing Agents for Fires. 

r 
1»-of Fare Ext.inrWahinr Arent 

Clul A-<Aaabulb'Wel (Mat.riaiiiUdt • waocl, paPif, rubbish. Water ... ,...., 
Clul 8-VolaUJe F'laaamlblll (Material~ Reb • oil. piOline. 
.,.. •• paint) 

Catbola dioxide, Halcm, foam, or dr)' dwmical 

a.. C..Eiedricll (DictrieaJ Eqllipawnt) Carbon dioxide, Halon, or dry dLtmieal 

a...·o- CombUitiblt ,..tala Dry powder 
(Mqntsium, Potullum, t&e) 

Table 3-2. Fire Symbol Hazards and Actions. 

F"are 
Symbol Me \erie II Huard Adioa/Ranwke 

l 1.1 Eaploliftl ucl cenain MaM de&oDIUOft 1. Wall not be fo111b~ ual• a .-.cue euempt il beiq 
liquid propellan&a .... 

2. U \here 11 aui&able aepanticm betw~a~ nonexpJoain 
and t11ftbol 1 mawiall and &I epprond by the r&n 
chief, rU'eli&}lt.iA& for.- IMY llLtmpt &o ut.iftpilh 
&he lire. 

a. If penonaJ llftL:Y it in dou~ take allillble cover. 

2 1.2 Ammunition and expl~ wplolion wi~ frapa&l 1. Oivt the alarm IDCI U&alpt &o ut.iA&IIilh the r'" if iD 
livet an •rlyt&ale· 

2. Firel"llhtinr fore• thould f11ht &he fire. II not poaai· 
blt, prevent &he fl)r•dmr of &he rare. 

3. Dttonetione of it.~m~ co111d occur. Provide 
pro&.eetion from frapen&a. 

3 1.3 Ammunition end expl~ Mu.a r1re 1. Mey be fo111ht ife11plolivet not c!irectly involved. 
aivu 2. If WP munition• art involved, unoke it liberated. 

a. WP m1111iLiona may uplode. 
b. Pboaphon11 lhould be inuntraed in water or 

apraytd with water cootinuoualy. 
3. For liru involvin1 HC and inctndilriu: 

a. Water lhould not be uaedWII .. l&rlt quentititl art 
evailable. 

b. U• dry und or dry powder arent iD \he early1ta1e. 
4. For f11• iDvolvinl pyroWchnicaand IDI&n•ium iDcln· 

dian•: 
a. Prott~t adjacent ra~Wtitl and tquipment. 
b. Do not ue cob or HaloD axtiAaWihen or 

wat.r on or ne the mwaitiona. 
C. Allow marntlium &o COOl IIIII- Upon flammeble 

maWial. In \hia cue, u. 1 2·iDcb laytr of dry und 
or powder Oil the Oaor uu1 rake &he burnincmate-
rial on&o \hie layer and NmO&ber. 

4 1.4 Ammuni&ion and aplo- Moderate ran 1. Firht tbat rana. 
aivea 2. Expect minor uploaiona and hot lrarmenta. 
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Table 3-3. Chemical Hazard Symbol• and Actiont. 

Chemical Material~ 
Symbol (Colll~tibilit.J Gp) ~ Acdon/Remarb 

Flail Protective Coda- N.-Biiaw Ap~~tl HichlJ &aJc II .... L lftCUte pvbllc 2 asU. down.wl or 1 mile upo 
. lq-SC 1 ta.Q (lO IIOIMpor wiDil or co the.-. · 

I. U• muitfou . deconta.mblatlon ~ p~ 
ceclum 

S. II aploeiaa cloel DOt occur. appiOIC1a froiD upo 
.WIH~flre. . 

· N Protctive ClotJt. Riot CoccroiiScaok• Tuic • lti"'ODDInpor L Approach from 11p.wl awl a~ rilL 
~I (Yellow) (0) IDcapacitltiq 2. DlcaD&aasiDadoo .. ,. req1linll 

Ap~~ti(K) 

FWl Pmtctive ~ TIAS&oU~ Spoa&aeolllil ftaauu. L Do -'look a\11vmq IDiterial. 
iat-Set 3 (Whitt» ~· 2. Doao&uewaw. 

WlaiW Plaoaplaarya (IQ SpoatllltoUilJ na. 1. ro. lin par~~ uLillukiDr pbotpllorua lw bela 

!Dible ·-apoeed til 

,........ 
air 2. An. ~¥11 ot ap~~ta, poe& lin par~~ for 2 

a,. Cor poaaible reipitioa. 
S. U• pattJ bile til I"'IIIIVt amaU IBIOUACI, \hill 

11M bloW\Or'Ch .. bun orr remaindv. 

w.., Btuthiq Apo HC Smolla (G) Smoke 1. Doaotueft&lr. 
pU'U118 

llloaaclia17 (G) Bwu with atn=el7 \. Do DOt aawaw. 
hiP t.,..twe 2. Do DOt look It lNniDI material. 

Napela(J) MUllin 1. n~~at nnua POL nr.. 

Apply no Water HCS..OU(G) SasoU 1. Do IIOt WIWI&II'. 

lJa•cliV7 (G) Bwu with utrcDel7 1. Do DCKIIM .... 
Jaipt.e,..wn 2. Do aotlook a& lNnWlr a~~terial. 

TBASmoa~ Spoatu~o.&7 n... 
mabie 
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Chapter4 

STORAGEANDCOMPAnB~STANDARDS 

4-1. General Information. This chapter 
contains requirements for explosives storage fa
cilities and locations and for storage of ex
plosives. It also describes storage compatibility 
groups and the authorized combinations of 
these groups. 

4-2. Basic Criteria. A 1egregated area 
must be set aside to store only explosives and 
related inert items, equipment, and supplies 
and to conduct explosives operations. The 
MAJCOM may authorize the use of empty mu
nitions facilities for storing nonmunitions items 
to meet operational requirements. A deviation 
is not required. Explosives clear zones will not 
be reduced based on use of munitions facilities 
for storing nonmunitions items. 

a. To be acceptable for storage, explosives 
must have an assigned hazard classification. 
This classification includes the Q-D hazard 
class/division and a storage compatibility group 
designation (TO llA-1-4 7). Hazard classifica
tions are published in TO llA-1-46. 

(1) Explosives items under development 
without an assigned hazard classification and 
scheduled for transportation or storage must be 
assigned an interim hazard classification as 
outlined inTO llA-1-47. 

(2) Items received without an assigned haz
ard classification may be held pending classifi
cation if they are segregated by type and stored 
alone. 

b. Explosive items will not be stored with 
nonmunitions items, except as authorized in 
this regulation. 

c. MAJCOMs may authorize the storage of 
f1rearms in explosives storage areas to meet 
operational commitments and under the follow
ing conditions, if other suitable storage facili
ties cannot be made available. 

(1) Space is available Without degrading 
storage conditions of explosives stocks. 

(2) Firearms and explosives stocks will not 
be stored in a facility served by a common outer 
door unless they are controlled by the aame 
agency. 

(3) Firearms may be stored in individual 
cubicles of a multicubicle or segregated storage 
magazine or similar structure. Where several 
cubicles are required for f1rearms, they should 

be grouped together in a single building rather 
than spread among several buildings. 

4-3. Requirements for Storage Locations. 
The following rules apply where explosives are 
stored: 

a. Areas: 
(1) Explosives locations will be sited (lS pre

scribed in chapter 8 and will comply with Q-D 
criteria in chapter 5. 

(2) Good housekeeping will be practiced in 
all locations. 

(3) Barricades, when used, will be con
structed according to paragraph 5-13 and main-
tained in good repair. · 

(4) Access and internal roads and all ex
plosives locations will have adequate drainage 
and be maintained in good repair. 

b. Magazines and Spaces: 
(1) Structures will be in good condition and 

suitable for the storage of explosives types and 
hazard class/divisions involved. The earth cover 
on igloos will be at least 24 inches thick and will 
be properly maintained to prevent erosion or 
f1re hazards. 

(2) Each storage space will have ventila
tion or other suitable means of air circulation or 
dehumidification. Steel arch, earth covered ig
loos may be built without roof ventilators (for 
integrity of the faraday cage lightning protec
tion system); however, front wall ventilators 
are permitted. 

(a) Where fusible links are required, 
they will be unpainted, serviceable, properly in
stalled, and rated for 1600F (for example, NSN 
4210-00-033-6032 or suitable substitute). 

(b) Ventilators will be checked periodi
cally to ensure they function properly. Ventila
tors may be closed where blowing snow or hu
mid air would increase condensation. They may 
alao be closed to protect supplies from blowing 
~&nd, if controla are set up to make sure heat 
does not build up within the storage space. 

(3) Lightning protection systems will be in
stalled and maintained except as provided in 
paragraph 6-16a. Copies of inspections, re
quired in chapter 6, will be kept by the using 
unit according toAFR 12-50, table 91-1, rule 3. 

(4) The interiors of all spaces will be clean 
and free of all prohibited articles and material. 
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c. Associated Equipment. Powered lift 
trucks, dunnage, empty boxes, excesa packin1 
material, or similar items will not be stored in a 
magazine or other space containing explosives. 

d. Support Equipment for Contingencies. 
Noncombustible equipment required to support 
an approved contin1ency plan may be stored in 
explosives facilities for ready use. 

e. Magazine Exits. Doors and loeb will be 
kept in 1ood workinl order. Magazine• will be 
closed and locked at all times, except when be
ing aired or when personnel are in the maga
zir.e. If security of the ma1azine or space ia a 
consideration, a guard should be posted. 

(1) Personnel workinJ in magazines must 
have a clear path to the exit. 

(2) If the magazine hu more than one door, 
two or more doors will be unlocked and opened. 
This does not apply to doors equipped with panic 
hardware, which may remain closed. Doors may 
be closed in extreme weather conditions (for ex
ample, extreme cold or blowinJsnow or dust) or 
during advanced readineaa conditions when at
tack is pouible, provided the following condi
tions are met: 

(a) Doors are locked open. That is, per
sonnel outside cannot lock in those inside. 

(b) Adequate lighting is available. 
(c) Doors can be opened Crom the inside 

by a single individual. 
(d) Internal combustion or other hazard

ous fume-producing equipment is not used. 
f. Flammable Liquic:la. Flammable liquic:la 

must not be stored in magazines or other loca
tions where explosives are present. Thia doea 
not apply to liquic:la assembled u components of 
explosives items. 

g. Inert Munitions. Inert munitions or muni
tion components may be stored with exploaivea; 
however, training items must be phyaically sep
arated Crom live items they represent. 

4-4.. Stora1e Ma1azblea: 
a. Temporary and Lona-Term Arranp

menta: 
(1) Earth-covered magazines (igloo or oth

er subsurface) are preferred for the storap or 
all exploaivea. Other types of standard map-

. zines which are built accordin1 to approved de
finitive drawings may also be used. Eziatiq 
magazines of other descriptions (including con
tractors' facilities) providing the proper delfM 
of protection and safety may be used when ap
proved by the MAJCOM. 
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(2) Any magazine or warehouse-t~ build
ing that gives protection from the weather and 
meets Q-D requirements may be used to store 
exploaives hazard class/division 1.3 and 1.4 ma
terial. 

(3) Indoor (magazine) storage is preferable 
for all typfa of explosive• and is mandatory for 
bulk hi1h explosives, solid propellants, and PY· 
rotechnica. Priority for emtinl indoor storage 
should be given to items requirin1 the moat pro
tection Crom the weather (baaed on the method 
ofpackinJ). .. 

(4) Outdoor storage may be used when ap
proved by the MAJCOM ezcept for those items 
identified in (3) above. If high density storage is 
needed in a restricted land area, the approved 
barricaded module is preferred (paragraph 
5-22). 

(5) AFRa 125-37 and 207·1 contain guid
ance for security of munitions. General infor· 
mation for munitions rewarehousing is in TO 
11A·1·61-'. 

(6) Priority for use of barricaded facilities 
should consider the fragmentation hazards of 
the munitions. 

b. Temperature Control: 
(1) A sudden change in temperature may 

damage airtight containers or may cause exces
sive condensation of moisture. If the tempera
ture in a magazine exceec:la 1000F for more than 
24 hours, the magazine should be cooled by wet
ting the exterior of the building with water. As 
an alternate, open the doors and ventilators 
after sunset and close them before sunrise. 
When magazine doors are opened for airing, 
AFR 125-37 protection criteria will apply. If 
these stepa do not lower the temperature, the 
materials should be moved to another magazine 
.~here the temperature is below 100•F. 
' (2) Besides the policy in (1) above, certain 
items which contain exploaives have stringent 
temperature restrictions. The temperature 
range ia given in the TO for the item. Precau
tions must be taken to ensure these limits are 
not exceeded. 

c. Heatiq and Dehumidiftcation. Storap 
magazines should not be provided with heat un
leu it ia needed to prevent condensation of mois
ture or to keep a constant temperature . 

(1) If heat is needed, it must come Crom a 
source which meeta all safety stanciarda for use 
in the environment involved and complies with 
the National Fire Codes (NFC). 

(2) If mechanical dehumiclitiers are in
stalled, they must meet all environmental safe-

• 
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tJ standards (Underwriters' Laboratories (UL) 
Bulletin 474, Dehumidifiers, and American Na
tional Standarda Institute <ANSI) Safety Code 
B9.1, Mechanical Refrigeration). 

(3) If dehumidifiers are installed at over
seas locations, they must comply with the re
quirements above or those of the host nation, 
whichever il the molt restrictive. 

+-&. Explolivet Stoelu. Stocks or U· 
ploaives normally will be stored in their ap
proved, properly marked, storage or ahipping 
containers. Outer containers will be in good con
dition and aeeurely closed. Stocks of containers 
will be stable and arranged in magazines or oth
er approved locations according to storage 
drawings or directives. If needed, auembled 
items may be stored with compatible items and 
components. 

a. Ventilation or Stacks. Ventilation will be 
provided for all parta ofthe atack by use of dun
nage. 

b. Aisles. Aisles will be kept 10 that each 
atack may be inspected. When needed, block 
atorage is allowed if stack ventilation is main
tained. 

c. Storage in Operating Buildings and Loca
tions. Only the explosives needed to ensure a 
aafe and efficient work flow will be present in an 
operating building when operations are being 
conducted. This does not preclude storage in an 
operating building when operations are not be
ing conducted. 

~. Damaeed Containen and Unpackag-
ed or Unaerviceable Itema: · 

a. Damaged Containers and Unpackaged 
Items. Loose explosives items, aingle inner 
packages (nonmetal), or explosives in damaged 
containers will not be stored in the same maga
zine or apace with properly packed items. Until 
they are packaged properly or otherwise dispos
ed of, they must be stored in a magazine or apace 
aet aside for temporary use. Nonstandard boxes 
of explosives may be stored with compatible and 
properly packed items. These boxes must be 
properly closed and clearly marked to show con
tents and quantity. Requirements of TO llA-
1·10 and the item TO apply. 

b. Unserviceable Explosives Items: 
(1) When dangerously unserviceable items 

cannot be destroyed immediately, place them in .. 
an isolated location separated from other facili
ties by intermagazine distance. Dangerously 
unserviceable items are those which have aaub-
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ltantially greater probability of inadvertent or 
unintentional activation than a normal item. 
Examples would be partially or fully armed 
fu.aea, exuding dynamite, or ruptured munitions 
with upoeed explosives. 

(2) Segregate other unserviceable items, 
includin& Iota suspended from iaaue and use, 
from Ml"Viceable items. Put them in a aepara te 
facility or Mgrepte them physically within the 
aame facility. Normal lot-to-lot separation is 
not considered to be Mifeption. 

(3) Mark uch package or stack to show its 
exact status. The markings will be clear to pre
vent inadvertent issue and 1011 of information. 

4-'1. Operation• Allowed in Storage 
Space• ContainiD1 Exploaivea. The follow
ing operationa are allowed in a storage maga
zine apace if there is enough space· to do them 
aafely: 

a. Palletizing, removing, and replacing ship
ping crates (boxes or protectors) on bombs. 

b. Replacing uneerviceable strapping on 
boxes. 

c. Necessary testing or sampling specifically 
authorized for performance in the stored condi
tion. 

d. Opening an outer container for small is
auea, or opening a "lite" box <TO llA-1-10) for 
inventory. Care must be taken in closing andre
~ealing opened boxes. 

e. Opening bolted or latched special storage 
containers housing self-contained weapons or 
miuiles for authorized testing, sampling, or 
transfer to transport trailer or vehicle. 

f. Minor repair, cleaning, painting, or re
ltenciling ofall-up-rounds (AUR) or containers. 
Solvents and paints used must not create a haz
ardous or explosive atmosphere within the stor
age apace. See paragraph 6-15 for grounding re
quirementa. 

I· lnapecting munitions without unpack
aging. Bomb and cluster bomb unit (CBU) fuse 
well plugs may be removed for inspection when 
they can be easily unscrewed u pr-~scribed in 
the TO. However: 

(1) If there ia a binding of the plug or evi
dence of exposed explosives, bombs will be 
moved to an operating location before starting 
repairs. 

(2) Threads and cavities may be cleaned 
and preservatives applied only if approved 
cleaning aolvents are used. Plugs will be re
moved from the atorage location for cleaning. 
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h. Maintaining and inspeetin1 clasaldiviaion 
1.4 explosives. These explosive• may be UD• 
:packed, inspected, reconditioned, and repacked 
if normal precautions are taken and if no other 
hazard class/division or exploaivee are present. 

i. Aasemblin1 and dieusemblin1 explosivea 
in storaplocatione: 

(1) Exploeivee are normally uaembled in a 
properly sited operating buildin1, preload fa
cility, or other designated separate facility or lo
cation. Empty storap locationa or atructuret 
may aleo be used for assembly and disassembly 
if they meet the Q·D criteria for operating loca· 
tiona (table 5-1). 

(2) Where it ie essential to the miaion and 
protective shelten are not readily available for 
munitiona penonnel, iteme shipped UDallembl· 
ed may be aaaembled in :equired quantitiee 
within an earth covered i1loo without the igloo 
meeting the Q-D for operating locationa. Muni
tions assembled within earth covered igloo• 
may be temporarily placed in the area immedi
ately in front of the igloo which is not included 
in the unbarricaded zone of adjacent igloos u 
depicted in figure 5-l. TheH uaembly oper· 
ations are authorized solely for providing pro
tection to personnel who would otherwise be 
working in the open, and thus would be exposed 
to enemy attack. These assembly operations are 
subject to MAJCOM control and may be autho
rized only in support or increased readiness, 
combat conditions, or exercise or training sce
narios simulating theH conditions. Because of 
the increased exposure or personnel to ex
plosives hazards, the MAJCOM will enaure cor· 
rective actiona have been initiated to provide 
properly sited facilities for protecting personnel 
before approving use or these interim proce
dures. When conductinl operations under the 
provisions of this paragraph, normal inter· 
magazine separation diJtanc:ea required by 
chapter 5 must be maintained. Further, nothin1 
in this paragraph should be interpreted u au
thority for siting new construction to be used for 
purposes outlined in thiJ paragraph. 

(3) Only those fuses authorized for prefua
ing by TO llA-1-63 may be installed in the stor
age facility. Before moving prefused bombe, 
they must be inspected, where poaible, to as
sure the fuses are in the proper sate configura
tion. 

4-8. Container Repair. Except u allowed 
in paragraph 4-7, containers of exploaives will 
not be repaired in magazines which contain oth-
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er explosives. When maintenance and inspec
tion facilities are not available, inspection and 
repair may be done in the open if the following 
diJtances are kept: 

L At least 100 feet or intermagazine diJ.. 
tance, whichever is greater, from abovelfC)und 
mapzinea and the unbarricaded door end of 
earth-covered magazines U1loos). Thil diJtance 
will be based OD the quantity of exploaivee at the 
operation. 

b. At least 50 feet or intermapzine diJtance, 
whichever is greater, from barricaded sidea or 
earth-covered map.zines (illoos). Thil diJtance 
will be based OD the quantity of exploaivea at the 
operation. 

4-8. Repaln to Ezploelvea FacWtiea. Re
pairs to explosive• facilities will not be mad• 
until munitions superviJory and aa!ety penon· 
nel decide whether the contents must be re
moved. Repairs will not be made to the interior 
of a magazine that contains bulk explosives. 
Usually roofs, ventilators, lightning rods, 
doors, and other parta of, or appendages to, the 
exteriors of magazines which contain bulk ex
plosives may be repaired without removing the 
explosives. Minor repairs may be made to the 
interior of facilities that contain finished and 
packaged explosives items, complete weapons, 
or protected components. 

a. Requirements During Repair. When the 
facility is being repaired, additional safety pre
cautions are necessary. For example: 

(1) The floor in the immediate area or the 
repair will be kept clean and free of extraneous 
materials and equipment. 

(2) Flame or heat-producing equipment 
will not be used inside a facility that contains 
explosives, unlea the contents are protected 
from the flame, sparks, and heat by physical 
separation or shielding. Fire department per
eonnel will be notified before the repair opera
tion and will be present at the scene during the 
operation, if deemed neceii8J'Y by the baH fire 
chief. Aleo this equipment will not be used out
side if it would expose the contents of the build· 
ina to flame or sparks or other unfavorable con· 
ditions. Applicable requirements of AFOSH 
Standard 127-5 will be met. 

(3) The facility will be inspected during and 
after completion of the work. It melting pots or 
other heat-producing devices are used, they 
must be kept at least 100 feet from the ex
plosives location. When needed, batnes and 

• 
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screens should be used to comme sparks and 
t"d.Dles. 

b. Prerepair Briefine. Personnel doing build
in& or area maintenance will be briefed on the 
hazards involved and precautions needed to per
form the work safely. 

(1) If explosives remain in the facility and 
hazards warrant, trained explosives u.fety per
IOJmel will monitor repair activitiea for safety. 

(2) The monitor will halt repair activities 
when, in hia or her opinion, hazards are being 
created. The eenior supervisor or the facility 
will resolve the problem before resumine oper
ations. 

4-10. Llcen1ed Explo1lvea Stora1e Loca· 
tlon1. These are operational explosives loca
tions normally located outside the explosives 
storage area, but within the US Air Force area 
of control. 

a. Mission essential quantities of explosives 
and chemical items may be stored within nonex
plosive• operational buildings and locations. 
Each orpnization whose mission requires such 
atorage will request a license from the host base 
explosives safety representative. The following 
facilities do not require a license: 

(1) An explosives building or location sited 
and approved according to chapter 8, unless sit
ed for a lesser class/division of explosives. For 
example, a location sited for class/division 1.3 
and 1.4 may be licensed for class/division 
(04)1.2 explosives. 

(2) A building within a sited explosives lo
cation. For example, a storage container or abed 
within a sited ready explosives facility. 

(3) Sited and approved parkin& areas for 
explosives-loaded aircraft. 

(4) Certain facilities exempted in para
lfaphs 4-11 and 4-12. 
· (5) IG team atorqe of explosives used in di
lUter preparedneu exerciaes. The quantity 
limitations and u.fety requirements of b 
through d below apply. The atorap location ~e
lected will be away from populated locatio111 
and the base weapo111 u!ety ofticer will approve 
the location. IG peraonnel may perform re
quired i111pectio111 and duipate amokin& 
areas. Fra,ment barriers are not required if 
clauldiviaion (04)1.2 items are limited to 
M115-series eround bunt simulators stored in 
nonmetal containers. Only the !49- or 
M17-series eas mask of the protective equip
ment specified in table 9-1need be available if 
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hexachloroethane CHC) smoke munitions are 
being stored. 

b. Compliance with Q-D and compatibility 
criteria is not required for explosives in 
clauldivision 1.4 or clau/diviaion 6.1; up to 100 
pounds net explosives weight (NEW} 
clauldiviaion 1.3; and up to 50 pounds NEW 
clauldiviaion (04) 1.2 (paraeraph 4-12). When 
clauldiviaion (04) 1.2 is atored i111ide or at less 
than inhabited building distance (IBD) from in
habited buildinp, frqment barriers will be 
provided. Minimum acceptable fra,ment bar
riers are: 114 inches of mild ateel plate, one layer 
or sand bap, 12 inches or looae sand or dirt, or 
equivalent protection. Fra,ment barriers are 
not required for atorage of class/division (04) 1.2 
in or at le! .. than IBD from related facilities, 
such as armories, where only those. personnel 
who excluaively support the licensed storage fa
cility work. Quantities in excess of these must 
comply with the Q-D requirements of chapter 5 
and muat be sited according to chapter 8. 

c. Locations lice1111d for class/division (04} 
1.2 material will be separated from each other 
and from locations containing class/division 1.3 
material by a aubstantial dividing wall or 50 
feet. Locations licensed for class/division 1.3 
material will be separated from each other by a 
(U'e wall or 25 feet. Where these aeparations are 
not met, the total NEW for all locations may not 
exceed the limits in b above, and the combining 
rules ofd(l)(e)l below apply. 

d. Before &ranting the license, the installa
tion weapons aafety representative will: 

(1) Physically illlpect the proposed facility 
for compliance with the following: (See para
eraph 4-12 for additional requirements that ap
ply to specific facilities.) 

(a) It must be pouible to lock and aecure 
the structure or room uaed for atorage to pre
vent pilterap and unauthorized handling. Each 
'item must be atored in an approved ahipping 
container which is closed and in &ood repair, un
leu the item needs to be kept in a ereater atate 
ofreadineu. 

(b) The atocb must be protected from 
moisture and hi&h temperatures. The area 
ahould be free or Iteam pipu, stoves, and other 
heat-producinl equipment, or the stocks must 
be as far away from such equipment u pouible. 

1. Storage facilities exposed to the di
rect rays of the aun muat be ventilated to allow 
lor a free now of air. Stacks muat be ventilated 
by uafnl dunnage between layer• when the 



items are stored in their normal outer packing 
containers. 

2. Each skylight or window near the 
explosives items must be shaded to prevent ex· 
posure to direct sunlight. 

(c) In locations where handling ex
plosives is not the primary job of the function, it 
is important to observe all fire and explosives 
safety rules. In these locations, ftre extinguish
er:; proper for the hazard muat be readily avail
able. The base fire chief will determine the type 
and quantity of ftre extinguishers required, ex· 
tinguisher placement at the licensed location, 
and whether additional ftre prevention prac· 
tices are required. Fire and chemical hazard 
symbols must be displayed near the entrance to 
the inner room which contains the explosive 
material. 

(d) Smoking may be allowed in the room 
if: 

1. The room cannot be reserved exclu
sively for storage of explosives. 

2. The stocks are kept in properly 
marked, closed metal boxes or lockers. 

3. The fll'e chief has granted written 
permission to do so. 

(e) If the location requires combined 
storage of explosives in class/division 1.3 and 
class/division {04) 1.2, these rules must be fol
lowed: 

1. The combined quantity of these two 
class/divisions will be not greater than 100 
pounds NEW. When combining the two divi
sions, class/division (04) 1.2 material will not 
exceed 50 pounds NEW. 

2. The total quantity in storage must 
never exceed the level authorized by the license. 

3. Replacement stocks will be stored 
in the base explosives storage area or a separate 
sited facility. 

{2) Validate the license request and the 
quantity of explosives to be kept, ensuring that 
only the smallest quantities needed to support 
requirements are authorized. License must 
clearly state the location and explosives quan· 
tities authorized. 

{3) Coordinate with the base ftre chief and 
security police to decide whether to approve 
such a request. The ftre chief will enter the spe
cific type, quantity, and physical placement of 
fire extinguishers on the proposed AF Form 
2047, Explosives Facility License, in the Re
marks s~ion. After coordination, the installa
tion weapons safety representative may ap
prove and issue the license. {See attachment 3 
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for instructions on how to complete AF Form 
2047.) 

e. Licenses will be renewed each time a type 
or quantity of explosives or munitions changes. 
A. a minimum, review each license annually for 
continued requirement and applicability. Li
censes should be revoked when the requirement 
no longer exists. 

f. A copy of the approved license will be 
clearly displayed at each storage location. 

g. The weapons safety office will keep copies 
of all approved licenses for the installation, 
maintain surveillance over licerised locations, 
and exercise cancellation authority when con· 
ditions warrant such action. When a tenant's re
quest cannot be resolved, handle the matter in 
the same way as tenant waiver requests (para
graph 11-8). 

4-11. ~xceptions for Storage of Small 
Arms Ammunition. Paragraph 4-10 does not 
apply to the storage of small arms ammunition 
{.50 caliber or less), commercial maritime dis
tress signals, and like items held by base ex
changes and individuals in family housing. 
However, if the base exchange stores primers 
and smokeless powder, a license is required and 
the limitations of paragraph 4-12h apply. This 
exception also applies to locations storing less 
than 1000 rounds of class/division 1.4 small 
arms ammunition or cartridges for cartridge ac
tuated tools, or for locations storing thermal 
batteries. Storage or reloading of ammunition 
or flares in dormitories or bachelor officer quar
ters is prohibited. Base commanders or 
MAJCOMs may set up controls as deemed nec
essary in the above cases. 

4-12. Safety Requirement~ for Certain Fa· 
cilities and Munition•: 

a. Control Tower. Necessary quantities of 
hazard class/division 1.3 pyrotechnics needed to 
conduct emergency operations may be kept in 
fiXed and mobile control towers on the following 
basis: 

{1) Pyrotechnic projectors and pistols will 
not be loaded unleu the operational situation 
demands such a state of immediate readinesa. 
(The same safety requirements that apply to 
fU'earms apply here.) 

(2) Projectors and pistols must be given the 
same security as small arms weapons. They 
should be placed in a proper rack, locker, box, or 
compartment to prevent damage, unauthorized 
handling, theft, or accidental discharge. 
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b. SurvivaliReac:ue Equipment. A license is 
not required for uaembled parachutes, survival 
and rescue kits, lite rafta, and lite preservers 
containing authorized explosives when kept in 
personnel equipment rooms or life raft, aurvival 
equipment, and lite aupport ahopa. A license is 
required for areas where explosives items are 
removed and replaced in kits, or when spares 
are stored. 

c. Riot Control Items. Riot control and amoke 
crenades (except white phoephorua (WP) IJ'e
nades) may be stored with small arms ammuni
tion in arma rooma and other IUCh locationa. 
However, if the arms room it collocated with a 
facility where personnel are under phyaical re
straint or confinement, the National Fire 
Codes, Standard 101, Life Safety Code, applies, 
and no amount of' 40 millimeter (mm) grenades, 
pyrotechnics, tear g81, or chemical initant may 
be stored in the room regardleas of the Q-D 
class/division or compatibility, unleas protec
tive features are designed into the arms room 
which completely protect detainees from the ef
fects of accidental munitions activation. Protec
tive features include fragment barriers, blast 
doors, and exhaust fans. Capabilities of protec
tive features must be evaluated by qualified en
gineers. 

(1) The quantity ahould be limited to the 
smallest amount needed to support approved 
contingency plans. 

(2) Protective mask and suitable gloves 
will be readily available for use in removing 
these items safely in the event of a r1re or func
tioning. 

d. Egress Systems Maintenance· Shops. A 
limited quantity ofin-use egress explosive com
ponents of' any class/division (including c/d 1.1) 
may be held in egress shop atorage when these 
items are removed from aircraft undersoing 
maintenance. The quantity will not exceed the 
total number of' complete aets for the number of' 
aircraft in maintenance. The following special 
provisiona apply: 

(1) The NEW limitations impoaed by para
IJ'aph 4-10 do not apply for those components in
atalled in ecress seats not being worked. 

(2) Egreas explosive items will be stored in 
a aecure space uaed only for explosives storage. 
Storage of' uninatalled componenta must meet 
the NEW limitations of paragraph 4-10. 

(3) Within the egress maintenance work 
area, the NEW limitationa in paragraph 4-10 
apply to the number of seata and apare compo
nents undergoing maintenance at any one time. 
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(.f) Unserviceable items will be turned in to 
the bate storage activity 81100n 81 possible. 

e. Remotely Piloted Vehicles (RPV), Drones, 
Air Launched Cruise Missiles (ALCM), and 
Ground Launched Cruise Missiles (GLCM): 

(1) Maintenance may be done on RPVs and 
drones in maintenance hangars with the recov
ery ayltem explosive components installed if: 

(a) The circuita for the exploaive eompo
DeDts are made safe. 

(b) No maintenance involving the recov-
ery ayltem aafing cireuita it done. · 

(2) Explosive components of recovery 
ayltems may be removed and reinstalled within 
the maintenance hangar. These class/division 
1.1 and 1.2 componenta may be held in a li
censed location within the maintenance facility. 
The number of explosive components removed 
from RPV s and drones needed to maintain an 
orderly work flow will be determined by the 
bate explosives safety representative and in
cluded on the license (paragraph 4-10). 

(3) No limit is set on the number ofRPVs 
and drones with exploaive items installed al
lowed in a maintenance hangar. 

(.f) ALCMs and GLCMs without warheads 
and booster motors may be handled, stored, and 
maintained 81 authorized in (1), (2), and (3) 
above. When fueled, they may be stored at 
clast/division 1.4 intermagazine distance from 
explosives. 

f. Gun Systems Maintenance Shops. All op
erations will be carefully planned and con
trolled. When possible, ammunition will be re
moved from guns and gun systems before they 
are brought into a weapons maintenance facili
ty for repair. However: 

(1) Ammunition need not be removed from 
gun ayltema using druma if·the feed system can 
be mechanically iaolated 10 that ammunition 
cannot enter the gun. 

(2) Q-D requirements do not apply to 
class/division 1.4 exploaivea or to less than 50 
pounds NEW of clus!division (04) 1.2 ex
plosives if: 

(a) Safety precautions are taken to pre
vent inadvertent firing. Thia must include 
grounding of gun systems which contain live 
ammunition. Weapons must be pointed in the 
leut hazards direction to reduce the risk of in· 
advertent firing. 

(b) All ammunition removed from gun 
systems is removed from the building as soon as 
possible. 
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(c) Explosives-loaded gun systems are 
not hrought into the maintenance facility until 
needed to meet the work scheduled and are re
moved at once after they are repaired. 

(d) Licensing and general rules about 
the presence of explosives in any liven location 
are followed. 

g. Incendiary Equipment and Document De-
. stroyers. These items may be kept near the 
planned point oC use to comply with emergency 
destruction plans. Quantities will be eatab
lished for each location through coordination of 
the using agency and base explosives safety re
presentative. The 100-pound class/division 1.3 
limit does not apply in this case, but the quan
tity will be limited to the minimum required. 
Storage rooms should be constructed of, or pro
tected by, noncombustible or rue-resistive ma
terial. 

(1) All requirementa of paragraph 4-10 ap
ply except of NEW limitations as noted above. 

(2) Storage in nearby small low-coat 
structures (sheds, conex, etc.) is preferred over 
storage at the point of use. The structures 
should have a 50-foot rlrebreak or vegetation 
control zone around it and be at least 75 feet 
from any other building. 

(3) Replacement stocks will be stored in the 
base explosives storage areL 

h. Rod and Gun Clubs. Each club that hand
loads ammunitions on Air Force property must 
be licensed as an explosives location. A quali
fied member will be designated to make sure 
criteria are set up and enforced. 

(1) Retail Stores. Where only retail sales 
are made, paragraph 4-10 will apply, except 
that a license is not required unless primers and 
smokeless powder are to be sold. 

(a) Compliance with Q-D standards will 
not be required for reasonable quantities of 
small arms ammunition, 100 pounds of propel· 
lant, and 25,000 primers packed in their ship
ping containers. 

(b) Class/division 1.3 propellant will not 
be placed in other containers, if it would result 
in extreme confinement in the event of ignition. 

(c) When complying with (a) and (b) 
above, an exception to Q-D and r1re symbol re
quirementa for class/division 1.1 primers will 
apply. Fire symbols 3 may be used to deaignate 
the presence of the propellant and primers. The 
symbol need not be changed during temporary 
periods when the propellant has been sold out, 
but primers are still in stock. 
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(2) Handloading. Handloading operations 
will be done in a room or building used solely for 
this purpose. The safety requirementa outlined 
above for a retail store apply, as well as the fol
lowing: 

(a) A local written procedure will be de
veloped, approved, and posted. Security will be 
according to AFR 125-37 • 

(b) Only authorized personnel, trained 
in the use ofhandloading equipment, safety pro
visions, and hazards involved, will be allowed 
loading privileges. During loading operations, 
all will wear safety goggles or face shields. Per· 
sonnel in training must be under strict supervi-
a ion. 

(c) A log will be kept which shows the 
names of the certifying instructor and each per
son who has satisfactorily completed the train- . 

(d) Smoking, matches, or flame-produc
ing devices will not be allowed in any loading or 
storage location. 

(e) A ground bar with a resistance of 25 
ohms or less will be placed at each entrance to 
the handloading room. A sign will be clearly 
posted to require each person to touch the bar 
before entering the room. The ground bar will 
be maintained and inspected as outlined in 
chapter&. 

(f) Explosives and personnellimita will 
be posted, No more than 10 pounds of propel· 
lanta, 10,000 primers, and 5,000 assembled 
rounds will be allowed in the handloading room 
at one time. (These quantities are considered as 
part of the overalllimita for the building.) 

(g) Storage lockers will be provided for 
the explosives. Only quantities required to sus
tain a continuous operation will be transferred 
to the loading point. Only one packing tray at a 
time will be removed from primer storage. Un· 
used componenta will be repacked in their origi
nal containers and returned to the storage lock
er at the end of each loading operation. Locken 
will be locked when not in use. 

(b) Tables used for handloading must be 
covered with nonporous, nonsparking conduc
tive material. 

(i) Handloading equipment and conduc
tive work table tope will be electrically ground
ed through a resistance of 25 ohms or less. The 
grounding system will be tested twice a year 
and when connectors are broken. Test resulta 
will be documented. Connectors will be visually 
inspected before each day's operation. 

.. 
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(j) Floors and walls must be free of 
cracks that could accumulate explosive dust 
and foreign materials. Good housekeeping prac
tices will be oblerved at all times. 

(k) In cue of a spill, all operations will 
stop until the explosives are cleaned up. Put all 
salvaged propellant in a metal container that 
contains water and is marked "Scrap Ex
plosives. • Put all damaged components or com
plete rounds in separate, properly marked con
tainers. Separate unserviceable items from 
serviceable atocb. Salvaged propellants, 
damaged rounds, or componenta, and empty ex
plosives containers will be disposed of by quali
fied personnel u direeted in TOa 11A-1-42 and 
llA-1-60. 

m Handloading equipment will be per
manently attached to the work table and elec
trically bonded to the table top. 

(m) Only commercial-type loading tools, 
dies, aca.les, powder meuurea, and so forth will 
be used during handloading operations. 

(n) Operational shields will be placed be
tween each piece of handloading equipment 
mounted on a work table. 

(o) Bullet molding will be done outside 
the handloading room. 

i. Morale, Welfare, and Recreation (MWR) 

Activities. MWR activities such u aero clubs 
and boating activities may be required to main
tain and store commercial pyrotechnic signals. 
These items should be controlled and stored us
ing the same criteria as the military item which 
they resemble. Paragraph 4-10 applies, and 
storage locations must be licensed and person
nel given proper training. TOa or manufactur
er's data may be used to develop local written 
procedures. 

j. Minuteman Handling Team <MHT> Facili
ty. The transporter erector (TE) tractor or auto
car with miaaile in tow may require temporary 
storage in the MHT facility.· This procedure is 
authorized when the tailowing conditions are 
met: 

(1) Temporary storage is euential to meet 
operating requirementa. 

(2) The vehicle muat be chocked and 

srounded. 
(3) A complete vehicle aafety inspection is 

performed to ensure that no fuel leaks, hydrau
lic leaks, and other safety deficiencies exist. 

k. Flightline Ready Explosives Areu (Hold
ing Areu). These areu will be identified by a 
physical boundary (such u, rope and stan
chions), and signs will be posted to keep un-
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authorized personnel out of the area, and to pro
hibit smoking within 50 feet. Explosives limits 
will be posted to usure authorizations are not 
exceeded. Fire extinguishers will be located at 
the area and r1re symbols will be posted. Where 
permanent shelter is provided for personnel op
erating these areas, miaailes in the area should 
be positioned so the shelter is out of radial align
ment with the warheads. Munitions will be se
cured u specified in AFR 125-37 or removed 
from the area when the area is not monitored. 
Normal Q-D outlined in chapter 5 will apply ex
cept for thoee licensed holding areu meeting 
the NEW limite of paragraph 4-10b. 

4-18. Ba1e Defen1e Support Munitions for 
Dilpened Location•. When required for de
fense against hostile forces, base defense sup
port explosives stocks may be prepositioned in 
temporary magazines. When licensed facilities 
and stocks are located, stored, and protected as 
stated below, they are exempt from waiver and 
deviation requirements. 

a. Ventilation must be provided for all items 
stored. 

b. If' needed to avoid attention of hostile 
forces, fire and hazard symbols may be omitted. 
However, "no smoking" signs will be posted. 
The fire department will be kept informed of 
each facility's location and type of explosives 
stored in it. 

e. If' the facility is stocked with class/division 
1.3 and 1.4 and riot control items, follow the 
instructions above (paragraphs 4-10 and 4-12). 

d. If' the facility is stocked with clasaldiviaion 
1.1 and categories (04), (08), (12), and (18) 

class/division 1.2 items: 
(1) The maximum limit per magazine will 

be 100 pounds NEW.If'more than 100 pounds is 
required at that location, use additional porta
ble magazines. (If' the facility meets this weight 
limit, site plans described in chapter 8 are not 
required.) 

(2) If' two or more magazines are required 
in the same location, they will be separated by 
the proper aboveground magazine distance. As 
an alternate, they will be placed side-by-aide or 
baek-to-baek with 4 feet of earth fill or sandbags 
between the magazines. 

(3) If' explosive items are fragment-produc

inc. barricades should be used to the maximum 
around the magazines. · 

(4) If' it is not possible to comply with Q-D 
criteria in siting these facilities, each aide of 

any facility that violates Q-D criteria should be 
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barricaded with a barricade at least 4 feet thick. 
This should be made of sandbags or other com
parable retainers placed against the wall. Place 
door end barricades as close as personnel access 
clearance will allow. Cover top with at least 14 
inches of earth, two layers of sandbags, or other 
suitable retainers. 

4-14. Storage of Toxic Chemical Ammuni· 
tion, Agents, and Other Toxic Subatance1: 

a. Toxic Chemical Ammunition and Agents. 
All compatibility Group K ammunition and 
agents (nerve, blister, and psychological) may 
be stored in the same storage area since many of 
the storage and safety requirements are the 
same. Some Group K itema can not be mixed in 
the same storage facility with diff'erent itema in 
Group K as specified in table 4-1, note 4. They 
must be stored in igloos (or underground struc
tures of comparable or greater strength), with 
concrete floors treated with sodium silicate to 
prevent agent absorption. (In special cases, 
floors may be stainless steel, if all seama are 
welded. In laboratories or munitions prepara· 
tion areas, absorbent tile can be used over con· 
crete or stainless steel surfaces, if the tiles can 
be easily removed and destroyed as part of the 
decontamination procedures.) 

(1) Storage facilities should be located in a 
separate area or section of the explosivea stor
age area. 

(2) Normally, because ofthe reduced explo
sive material in these munitions, the quantity 
that may be stored is limited only by the phys
ical capacity of the building. 

(3) To detect leaks or other abnormal con
ditions, the stored munitions and storage facili· 
ty will be inspected at least once a month. 

( 4) The stored items will be arranged so 
that any damaged or leaking container can be 
easily seen and removed. 

(5) Field telephon11, radios, agent alarma, 
or other meana of communication will be main
tamed so responsible personnel can be notified 
in an emergency. 

(6) Detection equipment, medical suppliea, 
and decontamination equipment and solutions 
will be immediately available. 

(7) Change houses and showering facili
ties, either stationary or mobile, will be pro
vided at the storage area. Eating, drinking, and 
smoking will be confined to designated safe 
areas. 

(8) Wind direction indicators will be used 
so that the upwind direction is obvious in the 
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event of an emergency evacuation. If possible, 
conduct operations downwind of personnel and 
critical facilities. 

(9) Safety training will be conducted peri· 
odically for all personnel involved in any opera
tion. Make sure all personnel know the toxic 
symptoma of the agents and how to UH protec• 
tive, detection, and decontamination equip
ment. 

b. Storage of Other Toxic Substances. Riot 
control, smoke, spontaneously flammable, and 
incendiary items may be stored in any approved 
explosives storage facility. However, they must 
comply with storage compatibility require
ments of this chapter and Q-0 requirements of 
chapter5. 

4-15. Rockets and Uke Items. For safety 
during all logistical phases, keep in mind th~ 
propulsive characteristics of explosive items. 
(rockets, rocket motors, assist takeoff units, and 
missiles). It in doubt whether an item or con· 
figuration (state of assembly) is propulsive or 
not, treat it as propulsive until technical infor· 
mation is available. Because of the number of 
types, sizes, and conditions of assembly encoun
tered, only general safety guidance is given in 
this regulation. Every effort should be made to 
prevent or safely interrupt flight in the event of 
inadvertent ignition during any operation in· 
volving these items. 

a. Restraint and Containment Devices. Re
straint or containment devices may be pre
scribed by applicable TOs during electrical test 
and checkout operations to prevent flight of pro
pulsive items. Restraint or containment devices 
are required where the failure of a single com
ponent of the testing or munitions system could 
cause activation of the munitions item. (For ex
ample, it a voltage limiter in a test set allowed 
excessive voltage to be applied to a rocket ig
niter circuit containing no other device, that 
would prevent ignition.) When multiple safety 
devices exist to prevent initiation, the responsi
ble engineering authority (air logistics center 
CALC) or system program office <SPO)) and re· 
sponsible MAJCOM weapons safety office must 
decide it electrical tests can be safely conducted 
without restraint or containment devices. It a 
specific restraint or containment device is not 
required, consider the use of banicades at the 
operational site or outside the facility and posi
tion the items in the direction presenting the 
least hazard to personnel and property. 
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b. General Storage Arrangements. Items 
th3t could be self-propelled will have priority 
for storage in facilities with the greatest protec
tion from the results of inadvertent ignition. 
The nose-down position is preferred because it 
offers the moat protection. If this is not feasible, 
the items should be stored as follows: 

(1) In an igloo magazine, point the items to 
the muimum extent possible toward, or 

. against, any wall, including the head-wall of the 
igloo. Items will not be pointed toward the door 
or toward wall ventilators. 

(2) In an aboveground magazine, point the 
items toward, or against, any aubstantial re
atraining wall or barricade. If there is no re
atraining construction, position the items in 
such a way as to present the least hazards. 

(3) To the muimum extent possible, do not 
orient these items toward other ezplosive items. 

c. Climatic (Temperature) Control. Rockets 
and like items should be stored in cool, dry mag
azines, and never in the direct rays of the sun. 
An environment as near "optimum" as possible 
for the item offers the safest storage. The upper 
and lower temperature limits stated for the 
item should not be exceeded. Prolonged expo
sure of the propellants of these items to either 
high or low temperatures may increase the nor
mal rate of deterioration and it may make them 
more susceptible to initiation or damage during 
handling. This damage might cause uneven 
burning, dangerously high internal pressure, or 
explosions during use. 

4-16. Cellular Magazines and Substantial 
Dividing Walls: 

a. Multicubicle Magazines. Multicubicle 
magazines, AF DEF Drawings AD 33-13-19 
<SAC-type) and AD 33-13-20 <ADC-type), are 
considered aboveground magazines for Q-D 
purposes. They are not considered barricaded 
unless barricades are provided. 

(1) Because tests show that dividing walls 
of these magazines offer only limited protection, 
they are not recommended for conatruction. 
They may be approved for construction if the ait
ing request clearly shows there is unusual and 
special need for them. However, the continued 
use of existing structures is authorized. 

(a) Segregated storage magazines, AF 
DEF Drawing AD 33-03-18, and revisiona, must 
be treated the same way as the multicubicle for -
storage and Q-D purposes. This also applies to 
similar structures built with substantial divid-
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ing walla of reinforced concrete equal to one of 
the multicubicle magazines cited above. 

(b) Multicubicle and segregated bay 
magazines built with other than the standard 
substantial dividing walls are considered with
out separation for Q-D purposes. The Q-D cal
culations will be based on the entire contents. 

(2) The substantial dividing walls of these 
buildings should reduce the possibility of simul
taneous detonation in adjacent cella if the ex
plosives limit of each bay does not exceed the 
425 pound NEW of mass-detonating ezplosives 
and ezploaivu are kept at least 3 feet from the 
dividing wall. The Q-D requirements will be 
baaed on the quantity of ezplosives in the indi
vidual cells. If the 425 pound NEW limit' must 
be exceeded in any one bay, compatibility must 
be complied with between all bays, then Q-D 
will be based on one of the following: . 

(a) (AD 33-13-20) If the cells exceeding 
425 pounds NEW of mass detonating explosives 
are all on one side of the 3-foot dividing wall, 
total the ezplosives weight of all cells on that 
side and compute Q-D requirements based on 
this total. If the 425 pound limit is exceeded on 
both sides, total both sides separately and use 
the larger of the two quantities. 

(b) CAD 33-13-19) This building has an 
18 inch center dividing wall; therefore, total the 
explosives content for the entire building for Q
Dpurposes. 

(3) For storage of non-mass detonating ex
plosives in a cell, the 425 pound limit does not 
apply. However, all classes are to be added ac
cording to paragraph 5-8 when the 425 pound 
mass-detonating ezplosives limit is exceeded in 
one bay. 

(4) Cell dividing walls may not (deper:Jing 
on types and quantities of explosives involved) 
prevent propagating explosiona from occurring. 

(5) Rockets and miuiles should be stored 
with nose ends toward the center (back) divid
ingwall. 

b. Steel Arch Earth-Covered Igloos. Multiple 
ateel arch igloos in a common earth cover (AF 
DEF AD 33-15-67,-68,-69, and -70) are consid
ered barricaded except from the door end. Such 
buildings, when built according to pertinent cell 
loading or aeparation formulas, offer protection 
against both aimultaneous detonations and 
propagating ezploaions. 

4-17. Compatlbllity of Ammunition and 
Explosive Itema. Ammunition and explosive 
items are assigned to compatibility groups for 



• torage and transportation at and between DOD 
·acilities. Ideally, each type item or division 
hould be separated, but this is generally not 
'easible. Therefore, a proper balance or safety 
tnd other factors may require a combination of 
·arious types of ammunition and exploaives in 
torage and transportation. 
a. If different types of ammunition and ex

Jlosives, by item and division, are compatible, 
hey may be kept together. In developing the 
arious compatibility groups, these factora are 
onsidered: 

(1) Chemical and physical properties. 
(2) Design characteristics. 
(3) Inner and outer packaging configura-

ions. 
(4) Q-D class/divisions. 
(5) NEW. 
(6) Rate of deterioration. 
(7) Sensitivity to initiation. 
(8) Effects of deflagration, explosion, or 

etonation. 
b. Compatibility groups for certain ammuni

.on and explosive items, components, and as
~mbled weapons are given in TO 11A·1-46. 
c. When intransit explosives shipments are 

:ored temporarily, the criteria in Title 49, Code 
:·Federal Regulations CCFR) ; AFR 71-4; or ta
le 4-1 may be used. Do not store other danger
lS articles with these explosives. 

( 1) Transportation compatibility criteria 
t Title 49, CFR; AFR 71-4; or table 4-1 may be 
;ed for shipments of DOD explosives in DOD 
~hicles operated by DOD personnel. Commer
al shipments must comply with Title 49, CFR. 
:andard Air Munitions Packages <STAMP> 
1d similar packages may be stored and trans
Jrted by either criteria. 

(2) This does not prohibit developing new 
~ms in an increased state of assembly or ship
ng an assembled version of existing itema. 
1ipment of assembled items on trailers or in 
ecial containers will require a safety analysia 
td approval by the Nonnuclear Munitions 
Jety Board. Hazard classification actions will 
processed according to the procedures in TO 
A-1-4. 
d. Compatibility during maintenance oper
ions is desirable, but not mandatory. 

18. Compatibility Groups. Ammunition 
d explosives are assigned to one of twelve 
npatibility groups (A through H, J, K, L, and 
These groups have the following characteria

s: 
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a. Group A-Initiating Explosives. These are 
bulk explosives with the necessary sensitivity 
to heat, friction, or percussion that makes them 
suitable as initiating elements in an explosives 
train. Examples: Wet lead azide, wet lead styph
nate, wet mercury fulminate, wet tetracene, dry 
RDX, and dry PETN. 

b. Group B-Detonatora and Similar Initiat
ing Devices. These are itema which contain ini· 
tiating explosives that are designed to start or 
continue the functioning of an explosives train. 
Examples: Detonatora, blasting cape, small 
arma primera, and detonating fuses without two 
or more safety features. 

c. Group C-Bulk Propellants, Propelling 
Charges, and Devices Containing Propellant, 
With or Without Their Means ofignition. These 
are items that will deflagrate, explode, or deto
nate upon initiation. Liquid propellants are no~ 
included. Examples: Single, double, and triple 
base and composite propellants, rocket motors 
(solid propellant, and ammunition with inert 
projectiles). 

d. Group D-Black Powder, High Explosives 
<HE), Ammunition Containing HE Without Its 
Own Means of Initiation and Without Propel
ling Charge, and Fuses With Two or More Safe· 
ty Features. These are ammunition and explo· 
sive items that can be expected to explode or 
detonate when any given item or any of its com
ponents are initiated. Examples: Bulk TNT, 
Comp B, black powder, wet RDX or PETN, 
bombs, projectiles, and CBUs. 

e. Group E-Ammunition Containing HE 
Without Its Own Means of Initiation and With 
Propelling Charge (Other Than One Containing 
a Flammable or Hypergolic Liquid). Examples: 
Artillery ammunition, rockets, and guided mis
siles. 

f. Group F-Ammunition Containing HE 
With Its Own Means of Initiation and With a 
Propelling Charge (Other Than One Containing 
a Flammable or Hypergolic Liquid) or Without 
Propelling Charges. 
NOTE: As used in groups D, E, and F, "with ita 
own means of initiation" indicates that the am· 
munition has its normal initiating device as
sembled to it, and this device is considered to 
present a significant risk. However, the term 
does not apply when the initiating device is 
packaged so there is no risk of detonating the 
ammunition if the device functions accidental
ly: It also does not apply when fused end itema 
are configured and packaged so that they cannot 
be armed. 
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(1) Initiating devices may be assembled to 
the ammunition when their safety features pre
elude initiation or detonation of the end item if 
the initiating device funetio111 accidentally. In 
this ease, the items are co111idered to be "with
out its own means of initiation." For example, 
hand grenades are considered "with their own 
mea111 of initiation" because the fuse baa no out
of-line component. It will detonate the grenade 
ifthefuse is initiated . 

(2) Conversely, 20 millimeter (mm) high 
explosive incendiary CHEI) ammunition is con
sidered to be "without ita means of initiation" 
because the tuae, if initiated, will not detonate 
the projectile because of the out-of-line rotor. 

g. Group G-Fireworks, Dluminating, Incen
diary, Smoke (Including HC), or Tear-Produc
ing Munitio111 Other Than Those Munitiolll 
That Are Water-Activated, or Which Contain 
WP, or Flammable Liquid or Gel. These are am
munition items which upon functioning, cause 
an incendiary, illumination, lachrymation (tear 
gas), smoke, or sound effect. Examples: Flares, 
signals, incendiary or illuminating ammuni
tion, smoke, or tear-producing devices. · 

h. Group H-Ammunition Containing Both 
Explosives and WP or Other Pyrophoric Mate
rial. These are ammunition items which con
tain tillers that are spontaneously flammable 
when exposed to the atmosphere. Examples: 
WP, plasticized white phosphorus (PWP), and 
other ammunition containing pyrophorie mate
rial. 

i. Group J-Ammunition Containing Both 
Explosives and Flammable Liquids or Gels. 
These are ammunition items which contain 
flammable liquids or gels other than those 
which are spontaneously flammable when ex
posed to water or the atmosphere. Napalm
filled fll'e bombs, with or without explosive com
ponents, are included in this group.· 

j. Group K-Ammunition Containing Both 
Explosives and Toxic Cherpical Agents. These 
are ammunition items which contain chemicals 
specifically designed lor incapacitating effects 
more severe than lachrymation. See reatrie
tiolll in table 4-1, note 4. 

k. Group L-Ammunition Not Included in 
Other Compatibility Groups. These are ammu
nition items that cannot be commingled with 
any other type of ammunition or explosives, or 
dissimilar ammunition of this same group. Ex
amples: Water-activated devices, prepackaged ·· 
hypergolie liquid-fueled rocket engines, fuel
air-explosives (F AE) devices, and pyrophories 
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such as TEA (triethylaluminum) or TPA (thick· 
ened triethylaluminum). This group also in
eludes damaged or suspect ammunition or ex
plosives of any other group. (Types presenting 
similar hazards may be mixed together but not 
with other groups.) 

1. GroupS-Ammunition Presenting No Sig
nificant Huard. These are ammunition items 
packaged or designed to confine hazardous ef
fects arising from accidental functioning within 
the package, unless the package has been deg
raded by fll'e. In this ease, all blaat or fragmen
tation effects are limited so they do not signifi
cantly hinder f1refighting. Examples: Thermal 
batteries, explosive switches or valves, and oth
er ammunition items packaged to meet the cri
teria of the compatibility group. 

4-19. Mbed Compatibility. Compatibility 
groups may be combined in storage, mainten
ance, and tra111portation aa shown in table 4-1. 
Paragraph 7-9 also contains transportation 
compatibility requirements. 

4-20. Exceptions to Compatibility. Table 
4-1 does not apply to maintenance operations 
which require the assembly or disassembly of 
incompatible components or during the trans
portation of munitions to or from combat air
craft loading areas (including temporary stor
age in flightline holding areas). 

4-21. Prepositioned Demolition Explo
aives for Emergency Destruction Purposes 
Involving War Reserve Material. These 
materials may be prepositioned in storage 
spaces in minimum quantities needed for emer
gency destruction based on a and b below. 
"Prepositioned" mea111 located within the con
fmes of the same storage facility containing the 
munitions designated lor emergency destruc
tion. It does not mean placed upon the items to 
be destroyed, unless ordered in an emergency. 

a. Detonators, blasting caps, and other fll'ing 
devices may be stored in the magazine with 
prepositioned demolition material. They must 
be separated u far as possible from all other ex
plosives and be barricaded with sandbags. 

b. Prepositioned shaped charges must be 
pointed toward exterior walls or the floor. 

4-22. Shaped Charcea. Shaped charges fo
cus blaat effect into a directional jet, resulting in 
far greater penetrating ability than an equiv
alent size unfocused charge. Because of this di-
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rectional effect, special storage consideration~ 
apply. 

a. When packaging and storage criteria al· 
low, shaped charges will be pointed toward the 
floor. When this is not possible, shaped charges 
should be pointed towards an exterior wall. In 

Table 4·1. Mbdna Compatibillty Groupe. 

A B c D B p 

A X z 
B z X z z z z 
c z X X X z 
D z X X X z 
E z X X X z 
F z z z z X 

a z z z z z 
H 

J 

K 

L 

s X X X X X 

NOTES: 

a 

z 
z 
z 
z 
z 
X 

X 
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an earth covered igloo, shaped charges which 
face walls should face the side or rear walls. 

b. Shaped charges should not be pointed at 
any wall when explosives are stored on the op
posite side of that wall, such as in a multicubicle 
magazine. 

H J K L. s 

X 

X 

X 

X 

X 

X 

X X 

X X 

Note4 

X X X 

1. "X" at an intersection means that those groups may be combined. Otherwise, mixing is prohibited or 
restricted. 
2. "Z" at an intersection means that limited quantities of mission essential items maybe mixed. This 
mixing is approved only when operational co111ideratio111 or lack of magazine space warrant it, and when 
safety is not sacrificed. However, these items must be kept packaged according to DOT shipping container 
specifications of Transportation Packaging Orden, or equivalent. Also, these containers may not be 
opened in the magazine for any reason, including actions specified under paragraph 4-7. Examples of ac· 
ceptable combinations of clasa 1 are: 

a. Division 1, group A, initiating explosives with diviaion 1, aroup B, fuses not containing two or more 
independent safety features. 

b. Group C rocket motors, with groupE complete rocket systems having the same rocket motors. 
c. Ammunition items without explosives which contain substances belonging to another hazard clasa 

may be assigned to the same compatibility group of items containing explosives and the same substance. 
Both items may be stored together. ) 

\ 
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Table 4-1. Continued. 

3. Equal numbers of separately packaged components of complete rounds of any single type of ammuni
:ion (for example, miBSiles, GP bombs) may be stored and transported together. They may also by be stored 
or transported with assembled rounds made up from thes~ components. When so stored or transported, the 
compatibility will be that of the assembled round. That is, group H for WP rounds; group D, E, or F, as 
appropriate, for HE rounds. (The "equal number" provision is intended to limit the material stored to 
enough packaged components to make up the desired number of complete rounds. It is not necessary to 
unpack extra components from normal packaging to make an "equal numbers" condition.) All assembled 
end items in a storage location must belong to the same compatibility group. 
4. Group K items cannot be mixed with other lfOUpt. Also, 10me group K items cannot be mixed with 
ctift'erent items within the same group K. HQ AFISC/SEWV will determine which items under group K 
may be mixed with other items and which must be kept separate when such a requirement develops. 
6. Ammunition designated "Practice" or "Target Practice" by National Stock Number and nomenclature 
may be combined with the fully loaded ammunition that it aimulatea (for example, 2. 75-inch target prac
tice (TP) rockets with WP rockets). 
6. Small quantities (not to exceed 1,000 pounds total NEW) of compatibility groups B through J and S may 
be stored and transported together. The NEW of1.4S items Deed not be included. 
7. See paragraph 7-9 for information on compatibility of explosives during transportation. 
8. For purpose of mixing, all items must be packaged in approved storage containers. Items will not be 
unpacked at storage locations except u authorized in paragraph 4-7i. 
9. Articles of compatibility groups B and F will each be segregated in storage from articles of other com
patibility groups by means which are effective in preventing propagation to those articles. 
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Chapter I 

PRINCIPLES AND APPLICATION OF EXPLOSIVES 
QUANTITY·DISTANCE CRITERIA AND RELATED STANDARDS 

Section A-Princlplea ofEzploalvea Que· 
tity-Dlstance (Q·D) Criteria 

5-l. General IDformatioL Thla chapter 
outlines general explosive• quantity-distance 
(Q-D) criteria and related standarda £or •tonne 
and handling explosives. It deftnea the hazard 
classification ayatem anddeacribea thee~ 
damage and limite o£ protection pven by theae 
criteria under varying circumatancea. Testing 
has been accomplished on aeveral aystema and 
specific storage contigurationa which have dem· 
onstrated that the general criteria or thil chap. 
ter do not apply. Chapter 12 coven thue special 
items and situationa. 

a. The Q·D criteria and tablea preiCribe ac· 
ceptable minimum separation diatancea £or 
storing and handling explosivea. They alao state 
maximum quantities o£ the VariOUI 

class/divisions of explosives allowed in any one 
location. Explosives limits set up locally will be 
no greater than needed for a safe and emcient 
operation. Operations and personnel will be lo
cated to minimize exposure to hazarda. 

b. Where explosions are to be deliberately 
initiated, a great.!r degree of protection is nor· 
mally needed. This may include maximum poa
sible confinement of the explosion at the source, 
barricades next to the explosives or exposed 
sites, greater separation distances, etc. This 
could also require "operational shielding" for 
personnel involved or evacuation of unprotected 
personnel from the area. TO UA-1-42 and TO. 
for specific munitions provide guidance. 

c. Commanders must give careful attention 
to the exposure of essential ruources located at 
less than inhabited building (IB) or public tra£. 
fie route <PTR> distancn £rom exploaivea 
hazards. For example, intermagazille dil
tances, although acceptable for separating U· 

plosives from explosives on a(ijacent loaded air· 
craft, may not protect such aircraft £rom 
destruction in the event of an accidental explo
sion. (See section E for a full diaeuuion or dam
age expectancy and risk aaaeument.) 

d. Hazards or risk associated with explosive 
operations can be reduced or eliminated by con· 
trolling the hazard, such as discontinuing an op
eration or evacuating a facility. When the haz
ard can be eliminated, no violation to Q-D 

criteria is considered to exist; however, the ope 
eration and required management actiona must 
be apecifically addressed iD local operating 
inatructiona or regula tiona. · 

•· Where distances are specifted, protection 
provided by hardening exposed sites may be 
uaed to reduce distances, provided equivalent 
protection is provided. 

r. When a minimum fragment distance ia 
specified, thia distance may be reduced i£ ade
quate protection can be provided from both high 
and low angle fragments. The required over· 
presaure protection must be provided. 

5-2. Separation of Exploaivea Locations. 
Separation is needed to minimize explosives 
hazards. Locations which contain explosives 
will be separated from: 

a. Other locations which contain explosives 
and propellants. 

b. Inhabited buildings. This includes struc· 
tures or other places not directly related to ex· 
plosives operations where people usually as
semble or work. 

c. Public traffic routes. 
d. Aircraft parking and storage areas, 

runways and approach zones, and taxiways. 
e. Operating lines or buildings. This includes 

structures or other places where people usually 
assemble or work that are directly related to ex· 
plosives operations. 

C. Petroleum, oil, and lubricant (POL) stor
age. 

i· Utilities, buildings, and facilities. 

1-3. Types of Separations: 
a. Inhabited Building (!B) Distance. IB dis

tance is the minimum allowable between an IB 
and an explosives location. This distance must 
be provided between explosives locationa and 
baae boundaries or to the perimeter of any exist
ing "local restrictive easement estate" or agree
ment. See paragraph 11-1 for information on re
strictive easements or agreements. IB distance 
does not apply if the base or restrictive ease
ment boundary is adjacent to land that is open 
and both unsuitable for habitation and unsuit
able for public gatherings. In this case, a quar
terly review or the area to ensure it remaina 
open, uninhabited, and unuaed must be per-
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formed. If any building, habitation, or re
creational activity is initiated, explosives limits 
must be reduced to the maximum amount al
lowed by the existing base or restrictive ease
ment boundary. IB separation will also be ap
plied to (but not limited to): 

(1) Main power houses providing vital 
utilities to a major part of the installation. 

(2) Storehouses, shops and essential facili
ties which must not be placed at risk because of 
their vital nature or high intrinsic value. 

(3) Functions which would cause an imme
diate secondary hazard because of their failure 
to operate. 

(4) Joint use runways. For Q·D purpoaes, 
joint use runways are the same as base bound
aries, and the restrictions in a above apply. 

(5) Certain electrical transmission lines 
(paragraph 6-4c(2)). 

(6) EOD facilities (offices, clusrooms, 
shops, etc). 

(7) Public roadways with 5,000 or more ve
hicles per day. <Trame density will be deter
mined for a 24-hour period on days which reflect 
normal busy periods.) 

b. Public Trame Route (PTR) Distance: 
(1) For mass-detonating explosives, these 

distances are 60 percent of the incremental IB 
distances. While a building is stationary and 
subject to constant risk, the exposure of a pas
senger train or automotive vehicle, for example, 
is temporary. Vehicles on the road should suffer 
little damage unless they are hit by a fragment 
or the blast wave causes the driver to lose con
tz-ol. Although persons in the open should not be 
ilijured directly by blast or shock, some may be 
injured by fragments. 

(2) Minimum PTR distance for 
class/division 1.1 and 1.2 explosives are based 
on 60 percent of the minimum IB distance. See 
paragraph 5-lla(2). 

(3) PTR separation is also used to: 
(a) Open passenger· load and unload 

areas. 
(b) Joint Military • Nonmilitary Use 

Taxiways. 
(c) Open recreational areas. 
(d) Military training areas, such as RED 

HORSE or other combatant-type exercilel, in· 
atruction areas for small arma firing ranps, or 
similar rlXed facilities designed for permanent 
use by groups or c:lu&es. 

(e) Penonnel exposed to operations that 
are conducted by remote control procedures. 
Minimum PTR fragment distance need not be 
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applied. See chapter 10 for additional guidance 
on protecting operating personnel. 

(f) Ground control approach facilities 
and equipment. 

(g) Public roadways with less than 5,000 
vehicles per day. <For roadways with less than 
200 vehicles per day, no minimum fragment dis- ' 
tance need be applied.) 

c. Intraline (IL) Distance. These distances 
are the minimum used to separate: 

(1) Any two buildings within an explosives 
operating line or to separate buildings housing 
aucceuive steps of a single production or main
tenance operation. 

(2) Explosives operating buildings from ex
plosives storage locations, including magazines 
Hrvicing the operating line. This also applies to 
field operations in magazine areas when per
forming minor maintenance, packaging, or sur-
veillance inspections. · 

(3) Operating buildings which are not a 
part of an "operating line" f~·om each other if 
each building presents similar explosives 
hazards, that is, mass detonation, fragment 
hazard, etc. 

(4) Structures housing nonexplosivel oper
ations from explosives operating buildings, 
atorage magazines, and explosives-loaded air
crd if such structures are used in direct sup
port of the explosives operation or area. 

(5) Facilities of a tactical missile site. 
(6) Certain other facilities exclusively 

serving explosives areas or locations (para· 
graph 5-14). 

(7) Construction activities from explosives 
facilities or areas UHd for loading of aircraft 
with explosives. This separation requirement. 
applies to all major construction activities 
whether being accomplished by civilian con
tractors or z:nilitary construction teama. Donor 
facility e:ZJ)losives quantities should be reduced 
u necessary and feasible to realize this separa
tion for the duration of construction activities. 

d. Intermagazine (IM) Distance. This is the 
minimum distance allowed from any PES to an
otl:er explosives location. The required ~para
tion depends on the type of magazine, location, 
and the type and quantity of explosives stored. 
It il expected to prevent blast propagation from 
one magazine to another. It oft'en reasonable 
protection against propagation from fragment 
impact. It does not protect magazines, except 
posaibly earth-covered magazines, from severe 
structural damage. When less than required in
termagazine separation exista between any two 
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or more explosives locations, the quantities or 
c:cplosives in these locations must be added to 
form a single, combined explosives location. For 
this reason, any separation between explosives 
:ccations less than IM distance may not be 
waived according to chapter 11. 

e. Fragment Distance. Fragment distance is 
based on the number or "hazardous fragments" 
in a given area. See frailllentation in attach· 
ment2. 

5-4. Description of the Hazard Classiflca· 
Con System: 

a. The DOD hazard. classification system it 
to be applied in the development, manufacture, 
tast, maintenance, storage, handling, transpor
tation, loading, and unloading or vehicles and 
aircraft of ammunition and explosives. The 
classes and divisions identify hazards and are 
used to determine the levels of protection for 
personnel and property from the effects of r~res 
and explosions on and off military installations. 

b. The DOD hazard classification system is 
based on the system recommended for interna
tional use by the United Nations Organization. 
It consists of nine classes for dangerous goods. 
Ammunition and explosives are included in 
"Class 1, Explosives." Ammunition without ex
plosive components, but which contains toxic 
chemical agents in bulk, is included in "Class 6, 
Poisonous (Toxic) and Infectious Substances." 

c. The ammunition and explosives hazard 
class is subdivided into divisions based on the 
nature of the hazard and ita potential for injury 
or damage. The divisions are not based on com
patibility groupings or intended use. The list of 
items for each division contains examples of the 
type of product in that division, but does not in
clude all articles which may be in the division. 

d. The separation of the hazard class into di
visions does not alwaya mean that the difFerent 
items in a division may be stored together. Also, 
some items may appear in more than one divi· 
sion. This depends on the degree or conf'mement 
or separation, type of packaging, storage con
figuration, or state or assembly. 

~. Hazard Clas1e1 and Dlviliou: 
a. Class 1 is divided into four divisions which 

show the types of hazards expected: 
(1) Clasa/Division 1.1 (Mus-Detonating): 

(a) Items in this division are principally 
a blast hazard and may be expected to maas-det
onate when a small portion ia initiated by any 
means. 
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(b) These explosions generally cause se
vere structural damage to adjacent objects. 
Propagation may occur so rapidly to explosives 
stored nearby which are unprotected from the 
initially exploding stack, that the quantities 
must be considered as a single source for Q-D 
purposes. The combined shock wave, in this 
case, it the same as a single detonation or a 
charge equal to the total o£the stacks. 

(c) Itema in clasaldivision 1.1 include 
bulk explosives, some propellants, mines, 
bombs, demolition charges, missile warheads, 
rockets, palletized projectiles loaded with TNT 
or Comp B, mass-detonating cluster bomb units 
(CBU), and ammunition components having 
mass-detonating characteristics. 

(d) Explosives and munitions in clasal 
division 1.1 will also generally present a frag
mentation hazard, either from the explosive de
vice or from the packaging or facility in which . 
the explosives are stored. Unless otherwise 
specified, a minimum distance of 1250 feet will 
be used to separate class/division 1.1 explosives 
from IBs. Some munitions items have been test
ed and demonstrated to have a lesser fragment 
hazard. In these instances, the fragment hazard 
distance will be given in parentheses where the 
hazard classification is listed, such as (07) 1.1 
for a 700-foot-fragment hazard. 

(2) Class/Division 1.2 (Nonmass-Detonat
ing, Fragment-Producing): 

(a) These are items whose principal haz
ard is fragments, but will have an associated 
blast hazard. The hazards may be either indi
vidual or in combination, depending on the 
item's storage configuration, type of packing, 
and quantity. Minimum separation distances, 
based on the range of hazardous fragments, 
must be used for IB and public highway traftic 
route distances. Because most of the hazardous 
fragments will fall within a minimum distance, 
which it determined during hazard classifica
tion testing ( 400, 800, 1200, and 1800 feet), frag
ment distance categories are established for 
class/division 1.2. The most common categories 
are 04, 08, 12, and 18, corresponding to the dis
tance in hundreds of feet. 

(b) Although the fragment distance var
ies for items within a category, the distance it 
essentially the same for one as for several items. 
For these items, the distance varies according to 
packing, state of assembly, charge-weight ratio, 

·and caliber. These items may explode or deto
nate progressively when initiated. 

) 
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(3) Clus/Diviaion 1.3 (Mau Fire). These 
iteos burn vigorously, and the fires are difficult 
to p,Jt out. Exploaiona are usually preuure rup
tures of containers, which may produce frag
ments (especially miuile motors), but will not 
produce propagating ahoc:k waves or damaging 
blast overpressure beyond intennagazine dis
tance. A aevere hazard ofthe spread of fire may 
result from tol8ing about of bU!'Jling container 
:c1ateriala, propellant, firebrands, or other de
bris. Toxic eft'eeta usually do notuilt beyond IB 
distances. 

(4) Clus/Division 1.4 (Moderate Fire, No 
Blut). Theee itema preeent a rn hazard but no 
blut hazard. There ia virtually no fragmenta
tion or tozic hazard beyond the fire hazard 
clearance required. The following procedures 
are to be used only by personnel responsible for 
hazard clauification auignments (that is 00-
ALC/MMWE, MSDISES, AFSCIIGF, AFISC/ 
SEWV). 

(a) Devices containing about 1 ounce or 
less of explosives and clauified based on test re
sults as 1.4S may be considered as inert for stor
age purposes and are not subject to 49 CFR, part 
173, for transport. 

(b) Devices containing larger quantities 
of explosives, but also classified u 1.45 based on 
tests, may be considered inert for storage pur
poses but must be reviewed by HQ AF • 
ISC/SEWV on an individual basis to determine 
if 49 CFR, part 173, is to be applied for trans
port. 

(5) Insensitive High Explosives (JHE). Al
though not categorized as a separate 
class/division, IHE is unique in thai it is a 
class/division 1.1 explosive substance which, al
though mass-detonating, is so insensitive that 
there is negligible probability of initiation or 
transition from burning to detonation in trans
port or storage. IHE ammunition is that ammu
nition which contains IHE substances and 
which has demonstrated through test results 
that the mau and confinement effecta of the am
munition caae are negligible on the probability 
or initiation or transition from b\l!'lling to deto
nation of the IHE in transport or storage. IHE 
ammunition, when intentionally initiated, will 
be incapable of transferring detonation to an
other IHE-filled munition (that ia, propagat
ing). Paragraph S-8b(5) through (7) outlines 
separation criteria. . 

b. Clau 6, Division 1, Chemical Items. These 
items are toxic chemical agents. They are usu
ally assembled without explosive components. 
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Q-D separations are not required for this class; 
however, they will be stored aeparately from ex
ploaives (except u noted in paragraph 3-13h 
and table 4-1, note 2e). Agent persia• :nee, vola
tility, toxicity, or other features ma:: create the 
need for a aaf'ety criteria ror an ite:n. When a 
aaf'ety aeparation appears nec:euary, request 
information from 00-ALC/MMW, Hill AFB UT 
84056-5609. 

Section B-Q-D AppUcatiou 

1-8. General IDformation. Q-D ~epara

tioDS ensure an acceptable level of risk between 
an u:plosives location, called a Potential Explo
aion Site (PES), and surrounding facilities, 
called Exposed Sites (ES). Q-D principles are 
based on four factors which are disculaed in the 
following parqrapha. 

a. The type of PES. 
b. The explosives content of the PES. 
c. The type ofES. 
d. The distance aeparating the PES from the 

ES. 

~7. PoteDtial ExploaioD Sites. Most com
mon PESs are defined in attachment 2 and 
ahown in table 5-l. Separations for certain spe
cialized PESs are covered in aection C of this 
chapter. 

6-8. Ezploaives ConteDt of PESs. The 
content is baaed on the type, quantity, pack
aging, and class/division of the explosives 
present. The content is expressed as a net ex
plosives weight (NEW) in pounds. 

a. Determining Explosives Content ofltems: 
(1) The NEW or the high explosives 

equivalency or a specific explosive, ezplosive 
item, component, or usembled weapon can be 
found in TO llA-1-46. If the information is not 
available in this publication, request it from 
00-ALCIMMWE, Hill AFB UT 84056-5609. 

(2) The explosives content otitema listed in 
TO llA-1-46 are determined by 00-
ALC/MMWE u follows: 

(a) For itema containing only mau-deto
nating explosives. The explosjve content equals 
theNEW. ' 

(b) For items containing only nonmass
detonating explosives. 

1. Propellanta. The explosives content 
equals the net propellant weight. 



52 

2. Pyrotechnic items. The explosives 
content equal the sum of the net weight of ez
plosives and pyrotechnic compositions involved. 

3. Bulk metal powders and pyrotech
nic compositions. The explosives content is the 
sum of the net weights of metal powder and py
rotechnic compositions in containers. 

(c) For other ammunition containinr 
both mass-detonatinr and nonmaas-detonatinr 
explosives. The explosives content ia the net 
weight of high explosives plus a suitable contri
bution, as determined by test, from propellant, 
pyrotechnic components, or expelling charges. 

b. Determining the Explosives Content of a 
PES. Follow these steps, in the order shown, for 
the proper solution (see chapter 12 for excep
tions for specific tactical missiles): 

(1) Determine the ezplosives weight of 
each type item involved and the total explosives 
weight of each explosives class/division. 

(2) When all items stored in a single build
ing or location area are of the same 
class/division, use the applicable column of ta
ble 5-1 for that class/division. 

(3) Combinations of mass-detonating and 
nonmass-detonating ammunition and ex
plosives (excluding class/division 1.4) will be 
treated on the basis that all explosives are sub
ject to mass detonation. The total quantity of 
class/division 1.1, 1.2, and 1.3 present will be 

... treated as class/division 1.1. In the event that 
the·nonmass-detonating items require a greater 
distance than the class/division 1.1 distance so 
computed, the greater distance is mandatory. 

(4) Combinations of nonmass-detonating 
ammunition and explosives of different 
class/divisions 1.2, 1.3, and 1.4 will be treated as 
follows: 

(a) Determine the required separation 
for each class/division according to table 5-1. 

(b) Use the greatest separation of those 
determined. 

(5) Bulk insensitive high explosives are 
stored as though they were class/division 1.3, 
provided they are: 

(a) Separated from all class/division 1.1 
and 1.2 PESs by at least intermagazine dis
tance. 

(b) Stored alone or only with other 
class/division 1.3 or 1.4 explosives. 

(6) When bulk IHE is stored with 
class/division 1.1 or 1.2, "or when the required 
separations listed above are not maintained, the 
following rules apply: 
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(a) When stored with class/division 1.1 
or at less than intermagazine distance from a 
class/division 1.1 PES, consider the bulk IHE to 
beclassldivision 1.1. 

(b) When stored at less than inter
magazine distance from or with class/division 
1.2, consider both the class/division 1.2 and bulk 
IHE u class/division 1.1. 

(7) IHE munitions may be assigned to ei
ther class/division 1.2, 1.3, or 1.4, depending on 
design and configuration. See TO UA-1-46 for 
the assigned classification. Nuclear weapons 
with IHE have been certified to be classification 
1.4 (except in the United Kingdom where 
class/division 1.2 must be applied) with com
patibility group D. When IHE munitions are 
stored with compatible items of other class/di
visions, the moat restrictive class/division 
present will apply to the combination. 

W. Ezposed Sites. Most common exposed 
sites are defined in attachment 2 and listed in 
table 5-1. 

5-10. Measuring Distance: 
a. Measure the distance to or from the out

side of the nearest wall of the structure or room 
containing explosives. When a structure is sub
divided so that mass detonation between com
partments will not occur, measure from the out
side of the nearest wall of the compartment 
containing the greatest explosives hazard. In 
some overseas areas, measurements may be 
made from inside the nearest wall of earth-cov
ered igloos when specifically approved by HQ 
AFISC/SEWV. Measurements for open storage, 
such as modules and revetments, are made from 
stack face to stack face. 

b. Where explosives are outdoors, or on air
craft parked in the open or in unhardened pro
tective shelters, measure distances to the ex
plosives. In hardened aircraft shelters (HAS), 
measure distances from the external wall of the 
shelter or stall containing the explosives or ez· 
ploaives-loaded aircraft. Measure distances 
from the center oflarge missile silos, launchers, 
or launch pads. 

c. Measure to the nearest point of a nonez
plosives location, building, aircraft, or taziway. 

d. Measure to the centerline oftherunway. 
e. Measure to the nearest edge of open re

creational areas. For golf courses, measure to 
the nearest edge of the tee or green, or to the 
centerline of the fairway. 

I. 
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f. Determine front, rear, and side exposures 
to and from igloos and HASs according to figure 
5-1. 

g. Measure separation distances along a 

EARTH COVERED IGL.OO AI A I'EI OR ES 
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straight line. Express all distances in feet. For 
large intervening topographical features, such 
as hills, measure distance over or around the 
feature, whichever is shortest. 

HARDENED AIRCRAFT SHELTER AS A I'ES OR ES 

Figure 5·1. Front, Rear, and Side Exposure Boundaries. 

~11. Determininc Q·D Separations: 
a. Table 5-1 shows the Q-D criteria for each 

class/division, type of PES, and type ofES. Sepa
ration criteria generally fall into two types. 

(1) K-Factors. Net explosives weight is 
used to calculate Q·D separations by means of 
the formula: 

D=KW 113, 

Where: 
D = required distance (in feet), 
K = protection factor depending on the de
gree of risk assumed or permitted 
w•. = cube root of the net explosives 
weight (in pounds). 

Distance requirements ~ aometimes ex
pressed by the value ofK, using the terminology 
K9, Kll, K18, ... to mean K equals 9, K equals 
11, K equals 18, etc. When the criteria in table 
5-2 are expressed as a K-factor, co to the appli· 
eable column of table 5-2 to rmd the required 
separation corresponding to the explosives con
tent of the PES under consideration. For an ex
isting PES, the maximum explosives content al· 
lowed is determined by the actual distance to 
the ES, as shown in the applicable column ofta· 
ble5-2. 

(2) Minimum Distances. While K-factor 
criteria provide protection against blast, mini
mum distances, when shown in table 5-l, are 
based on fragment distances (paragraph 5-3e) 
and provide protection from most hazardous 
fragments. As such, these distances cannot be 
reduced, except for some specific exceptions list
ed in the notes to table 5-1 and in chapter 12. 
Minimum distances fall into two categories: 

(a) General distances for class/division 
1.1. Where specific item testing or analogy has 
not established a fragment distance for a class/ 
division 1.1 item. a 1250 foot minimum IB dis
tance is required in most eases (table 5·1). 

(b) Specific minimum distances for all 
class/division 1.2 and some class/division 1.1 
and 1.3 explosives. Based on testing or analogy, 
fragment distances have been determined for 
aome specific stocklisted items. Specific m:::ti· 
mum distances, when known, are shown in hun
dreds of feet by a numerical figure (in parenthe
aes) to the left of the clasa!diviaion designator. 
For example, (07)1.1 would indicate a 
class/division 1.1 item with a 700-foot-mini
mum IB distance. Minimum PTR distance 
(paragraph 5-3b(2)) would be 60 percent of 700 
feet, or -'20 feet. 
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NOTE: These are mm1mum distances. For 
large quantities of hazard class/division 1.1 
items, the total NEW content of the PES must 
be considered since the overpressure may re
quire a greater separation. 

(3) The quantity of explosives allowed in 
each PES is the amount permitted by the dis
tance calculated from table 5-1 to an adjacent 
ES. Where the intersecting block in table 5-l 
shows one or more K-factors and minimum dis
tances, the required separation is the greater of 
those calculated by K-factor or the minimum 
distances. Where there are two or more adjacent 
ESs, the quantity allowed at the PES will be the 
smallest of the amounts permitted by consider
ing each ES, in tum, using the criteria in table 
5-1. 

(4) Where the total quantity is subdivided 
and separated by a suitable barrier or inter
magazine distance, the net weight of the subdi
vision requiring the greatest distance will ap
ply. Where prescribed separations •;r barriers 
are not provided between explosives locations, 
the tc ~al net weight of all explosives (or autho
rized .:qui valencies) will be used. 

(5) The separation distances between ex
plosives locations shown in table 5-l assume 
that both the PES and ES contain the same 
class/division explosives. Because propagation 
mechanisms and acceptable levels of safety dif
fer for different class/division explosives, the 
separations shown may not apply when the PES 
andES are not sited for the same class/division. 
Normally, explosives locations are sited for the 
highest class/division, usually 1.1, to be stored 
or maintained. Where adjacent explosives loca
tions are to be sited for different class/divisions, 
provide details through channels to HQ AF
ISC/SEWV, Norton AFB CA 92409-7001, for de
termining proper separation distances. 

b. Explosives Content Limitations. Regard
less of actual separations, maximum quantity 
limitations are imposed on certain hazard 
class/divisions and types ofPESs, as follows: 

Class/ Type PES 
Division 

1.1 Standard igloo 
Nonstandard igloo 
Aboveground 
magazine 
Modules (per cell> 
atK2 

Maximum Ex
plosives Content 
Per Location (lba 

NEW) 
500,000 
250,000 
500,000 

500,000 
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250,000 

10,000 

storage facilities 10,000 
(18)1.2 All PESs 500,000 
(18)1.2 All PESs 500,000 

c. TO.llN-20-7 provides limiting factors for 
special weapons and, when more restrictive, 
override Q-D criteria in this regu}ation. 

d. Where it is determined that Q-D criteria 
do not apply to a specific weapon system or a giv
en situation, HQ AFISC/SEWV will furnish 
separate instructions upon request. Such cases 
may include unusual circumstances, configura· 
tions, protection, or hazards. 

~12. Hardening Exposed Sitet. Facili-. 
ties which have been designed and constructed 
to provide resistance to blast and fragment 
damage and, when applicable, to protect person
nel inside from overpressure are considered to 
be hardened. Buildings hardened to a specific 
level (as determined by test or analysis) may be 
located at that blast level. For example, an alert 
crew facility requires Kl8 separation from com
bat loaded aircraft. This equates to a peak over
pressure of3.5 pounds per square inch (psi). En
gineering analysis indicates that, for this 
hardened alert crew facility, a 26 psi external 
peak overpressure will create no more than 3.5 
psi overpressure within the structure, and that 
fragments will not penetrate or cause spalling. 
K6 separation equates to 26 psi external peak 
overpressure. In this example, the hardened fa· 
cility can be located at the reduced separation of 
K6 from the combat aircraft. The following fa
cilities have been evaluated and approved for 
separation at reduced distances, based on their 
degree of hardening; except that all facilities 
sited for people, 300 feet minimum separation is 
required from a HAS. 
NOTE: Those facilities sited at less than 300 
feet from a HAS before 1 January 1988, no waiv
er or exemption is required. 

a. Liquid OXYgen (LOX) Storage Facility • 
K9 

b. POL Truck Shelters· K9 
c. Chemical Biological Radiological (CBR) 

Collective Protection Facility • K7 
d. Hardened Squadron Operations Facility • 

K7 
e. Response Force Tactical Facility (RF'l'F} • 

K9 

.. 

'·' 
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f. Survivable Collective Protection System 
CSCPS) With 5 feet of Earth Cover • K3. With 
less than 5 feet of earth cover (never leu than 3 
feet), - K5. Near a HAS, a 300-foot-minimum 
separation ia required. 

&5 

NOTE: Those sited at less than 300 feet from a 

HAS before 1 September 1988, no waiver or ex

emption ia required if they meet all other cri

teria. 
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Table 5-1. Quantity-Distance Separation Criteria. 
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Table 1-1. Continued. 
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Table 5-1. Continued. 
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Table 5-1. Continued • 

K11 

K3 
IO'MIN 

K.a K.O K.a 
1210' MIN 1210' MIN 1210' MIN 

K11 

NOTES: 

1. Earth-covered igloos must meet the re· 
quirementa or attachment 2, under the 
definition or "magazine," subparagraph a, to 
use the separation criteria shown. Igloos pre-

59 

... 
MIN 

..,. 72D' 1010" 100' 
MIN MIN MIN MIN 

ID' ID' ID' .,. 
MIN MIN MIN MIN 

@ 
IDO' IDO' 
MIN MIN 

100' 
MIN 

IDD' 100' 
IIIN MIN .. 100' 
IIIN MIN - , .. 1IDO" 100' 
IIIN MIN IIIN MIN 

viously aited u "atandard igloos" will also use 
the listed separations. Igloos not meeting there
quirements listed under "magazine" in attach
ment 2, paragraph 63, will be separated as 
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originally sited or identified to HQ AF· 
ISC.'SEWV for assignment of applicable separa· 
tion criteria. Pending receipt of criteria, use 
listed igloo distances from the side and rear and 
above ground magazine distances from the front 
of nonstandard iglooe. 

2. Includea open air stacks, lieht atrueturu 
(for example, Butler buildings), and trucka, 
trailers, or railcars loaded with exploaivea. See 
paragraph 7 -20f for vehicle inspection point cri· 
teriL 

3. Barricades must meet the requirement:l of 
paragraph 5-13. 

4. Cells which contain buildings heavier than 
metal Butler-type buildings require K6 barri· 
caded and Kll unbarricaded to all other cella 
containing class/division 1.1 explosives; howev
er, the MAJCOM may waive barricaded K6 sep
aration to not lesa than K2. Cells provided with 
all metal buildings and properly sited for 
class/division 1.1 may be filled to their physical 
capacity with nonmass-detonatine CBUs and 
20 and 30 mm ammunition provided 
class/division 1.2 distance• (other than inter· 
magazine) are met. 

5. When any two standard iglooa are poai· 
tioned so that a straight line drawn between the 
headwalls does not pass through an earth-cov· 
ered surface of either igloo, the following crite
ria apply: 

a. If each igloo headwall is outside of a 120• 
sector in front orthe other <so• on either side of 
the igloo centerline, with the vertex of the angle 
placed so that the sides of the angle pau 
through the intersections or the headwall and 
the side walls), K1.25 appliea to both iglooa. 
· b. If one ieloo headwall is inside and one is 

Outside or the 1200 sectors defmed in a above, 
K2. 75 applies to both iglooa. 

c. If both iglooa are inside the 1200 sectors, 
use K6 for barricaded expoaures and K11 for UD• 

barricaded exposures. 

8. Properly barricaded facilitiea sited at K9 
before 1 June 1980 may continue to be used at 
K9 until a revised siting of that facility is necea
sary, except as noted below. K18 separations, 
or reduced intraline distances from earth-cov
ered iglooa (table 5-4) are required for new or 
revised sitinp. Barricades should continue to 
be used in designing new facilities to limit frag-
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ment damage. K9 may continue to be used for 
the following properly barricaded facilities: 

L Buildings housing succesaive stepa of a 
single production, renovation, or maintenance 
operation. 

b. Hardened response force tactical faciH
tin. No barricade is required to use K9 for 
RF'l'Ft. 

c. Facilities of a tactical mislile site. 
d. Break rooma and change houses used ex· 

elusively by personnel or a, b, or c above. 
e. Field operations in magazine areas when 

performine minor maintenance, packaging, or · 
surveillance inspections. 

f. Unoccupied auxiliary power facilities, 
transformer stations, water treatment and pol· 
lution abatement facilities, and other utilitiea 
that serve only the flightline or storage area. 

'1. K6 may be used if a barricade meeting the 
requirement:l of paragraph 5·13 separates the 
PES from the ES. 

8. Use Kll where no shelter wall, revetment 
wall, or barricade separates the PES from the 
ES. Use K6 where a shelter wall, revetment 
wall, or barricade separates the PES from the 
ES. 

9. See paragraph 5-3b for additional expo
sures requiring PI'R separation. 

10. Earth-covered igloos may be filled to their 
physical capacity with class/division 1.2 and 1.3 
explosivee, provided they comply with the con· 
struction and siting requirement:l for 
clauldivision 1.1 material. In no case, however, 
will the required IB and PTR distance be leu 
than the minimum specified if a subdivision of 
clasaldivision 1.2 is bein1 stored. (Example: 
1800 feet for (18) 1.2.) See note 13 for an excep
tion to IB and PTR distance for (04) 1.2 CBUs in 
HASt. 

11. Itema in thia division present a risk of 
propagation to adjacent aboveground maga
zinee, particularly when packed in combustible 
containers. Distances shown are not to be re
duced by the presence ofbarricades or earth cov
er. Storage in earth-covered iglooa is preferred. 

12. Separations are based on shelter doors re
maining cloaecl, except Cor airc:raft towine, 
fueling, servicins, runup, or taxi and durinl in· 
tegrated combat turnarounds or short periods 

) 
\ 
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when maintenance equipment or munitions are 
being moved into or out or the shelter. Where 
doors are left open for extended periods, normal 
combat aircraft parking area criteria apply. 

18. For reasons or operational necessity, 
50-pounds NEW or less of claasldiviaion (04) 1.2 
iteJDS may be stored without regard for Q·D re· 
quirements. See paragraph 4-10 for licensing 
requirements. No separation is required for 
claasldiviaion 1.2 (except (18) 1.2), 1.3, or 1.4 
munitions in HASs, provided the front doors re· 
main closed. With the doors open, or when doors 
are not installed, the separations shown apply 
to the front cone only. 

14. In austere areas (paragraph 5-22), K1.25 
may be reduced to K1.1, and K2.75 may be re
duced to K2.5, where igloo contents are limited 
to those items listed in paragraph 5·22e. 

15. From combat aircraft parking areas, no 
separation is required. 

16. See paragraph 5-22f for reduced separa
tions for austere area storage of nonmass-deto
nating CBUs and 20 and 30 mm ammunition. 

17. From combat aircraft parking areas, 
HASs, aircraft explosives cargo parking areas, 
and ready explosives facilities, no separation is 
required. 

18. From combat aircraft parking areas, 
HASs, and aircraft explosives cargo parking 
areas, no separation is required. 

19. With reasonable care in storage, 
class/division 1.4 items may be stored in any 
weatherproof warehouse, if required separation 
distances to all other facilities are maintained. 
Earth-covered igloos may be filled to physical 
capacitY with claaaldivision 1.4 explosives with
out requirement for separation to other facili· 
ties. 

20. For reasons of operational necessity, limit
ed quantities or claasldiviaion 1.4 items may be 
stored without regard for Q-D. See paragraph 
4-10 for licensing requirements. 

21. For reasons of operational necessity, 
100-pounds NEW or less of class/division 1.3 
items may be stored without regard for Q-D. See 
paragraph 4-10 for licensing requirements. 
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22. Where explosives-loaded com~at aircraft 
are grouped at less than intermagazine dis· 
tance, K18 is required between groups. Inter
vening barricades are recommended between 
groups but do not reduce the required separa
tion. 

13. For 110-pounds (50 kilograms (kg)) NEW 
or less, no separation is required from the sides 
or rear of the HAS and the minimum distances 
shown does not apply to the front exposure .. 

14. Utilities covered include water, natural 
gas, steam, sewage, and air. See paragraph 6-4 
and 6-5 for power line separations. Use para· 
graph 3-8 for atorage of water for f1refighting. 

25. K24130 is the minimum separation autho
rized. K40/50 ahould be uaed where practical. 

28. A 50-foot-separation distance may be used 
from a PES of noncombustible construction. 

27. No separation is required between an ex
plosives-loaded aircraft parking area and the 
taxiways exclusively serving or constructed as 
part of the area. 

28. No less than 50 feet is required from com
bat aircraft parking areas and aircraft ex
plosives cargo parking areas. Use 100 foot 
minimum for all other PESs. 

29. The 100-foot-minimum separation does 
not apply to combat aircraft parking areas and 
aircraft explosives cargo parking areas. All oth· 
er requirements apply. 

80. At overaeu locations only, K4.5 may be 
used for claas/diviaion 1.1atorage locations, and 
125 feet may be used for nonmass-d,·tonating 
atorage locationa. (In NATO, D=1.8Q:-'3, where 
D is the distance in meters and Q equals the 
NEW in kilograms.) The use of these reduced 
aeparationa is predicated on operational neces
aity, providing transient risk to military air
craft movements is acceptable. If facilities are 
to be lited at these distances, the major com
mander will provide HQ AFISC/SEWV and the 
Department of Defense Explosives Safety Board 
(DDESB·KO), 2461 Eisenhower Ave, Alexan
dria VA 22331-0600, a letter listing all bases at 
which these distances will be applicable and 
stating acceptance of transient risk to military 
aircraft movements. Recertification for each 
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site plan submitted is not necessary. All 
USAFE sitings will be as specified in 
AC/258-D/258, Safety Principles for the Storage 
of Ammunition and Explosives, as well as thi~ 
regulation. 

31. Barricaded intermagazine separation be· 
tween existing structures may be waived to K2 
by the MAJCOM when deemed essential to 
meet operational requirements. Explosives 
storage locations separated by K2 may not con· 
tain bulk primary explosives or those items vul
n~rable to heavy spalling (for example, missile 
a.1d rocket motors, most special weapons). The 
MAJCOM will approve contents of the storage 
locations when granting a K2 waiver. For K2 
separations, no deviations will be allowed to the 
barricade requirements ofparagraph 5-13. 

32. No separation is required f'rom explosives
loaded cargo aircraft when temporarily parked 
for refueling, servicing, crew rest or change, or 
maintenance performed under TO UA-1·33, if 
the aircraft is under constant surveillance and 
explosives are not loaded, unloaded, or handled 
in any way. These aircraft should be parked on 
the hot cargo pad. When this is not possible, 
they will be parked as remotely as practical 
from hazardous or populated areas. 

33. See paragraph 5-3a for additional expo
sures requiring IB separation. 

34. Use PTR distances for recreational facili· 
ties in the open, such as golf courses, tennis 
courts, etc. Use the listed separation where 
structures, including bleachers, are part of the 
facility (such as indoor tennis courts, golf club
houses, etc). No separation is required to re
creational areas used exclusively by personnel 
supporting the PES. 

35. From exploaives loaded aircraft, use 50 
feet as the minimum separation. 

38. See paragraph 5-14 for additional infor· 
mation and specific requirements. 

37. See paragraph 5-21 for additional infor· 
mation and specific requirements. Use combat 
aircraft parking area criteria for steel bin revet
menta and the unhardened front or rear of Ko
rean TAB VEE or Flowthru shelters. 
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38. See paragraph 5-22 for additional guid· 
ance concerning modules. Separations shown 
apply to side, rear, and barricaded front expo
sures. For exposures to or from the unbarricad· 
ed front of a module, use unbarricaded aboveg· 
round magazine criteria. Paragraph 5-28 
contains more information on how K-factors re
late to overpressure. 

39. The f'ront of an igloo is considered unbar· 
ricaded within so• from either side of the igloo 
centerline unless it ia protected by a barricade 
meeting the requirements ofparall'aph 5-13. 

40. Applies to all class/division 1. 1 munitions 
except AlM-7, AlM-9, and AGM-65 missiles. 
See paragraph 5-21c for separation distances 
for these items. For 110-pounds (50 kg) NEW or 
less, no separation is required from the sides or 
rear oftqe HAS and the 300 feet minimum_ dis· 
tance does not apply to the front exposure. 

41. Column 5 or 6, as applicable, may be used 
(up to the minimum distance shown) provided 
the PES was approved for construction before 1 
January 1978, if: 

a. Corrective action to meet the minimum 
distance is infeasible. 

b. The current hazard posed by the PES is no 
greater than when constructed (NEW not in· 
creased, operations not expanded, ESs not ad
ded within minimum distance shown, etc.). 

c. Local documentation and periodic review 
of the situation are made, including original sit· 
ing date, original NEW limit and use, a map 
showing ESs at time of original siting, and a 
statementofwhycorrective action is infeasible. 

42. Criteria shown apply to nonmilitary air· 
craft. Use incremental K30 to military, nonex· 
plosives-loaded aircraft. 

43. The separation to nonexplosives, military 
aircraft parking areas from combat aircraft 
parking areas, aircraft explosives cargo park· 
ing areas, and ready explosives facilities are 
considered to be a host MAJCOM function. Sep
aration distances should be coordinated be
tween MAJCOMs when the nonexplosive& mili· 
tary aircraft are assigned to another MAJCOM. 
Parked aero club aircraft are considered non
military aircraft for Q·D purposes. 

· 44. See paragraph 5-25 for special require
menta and for separations from 500 gallons of 

r 
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POL or less. Cut and cover POL tanks are con
side:-ed underground. For Q-D proposes, 
hydrazine H-70 facilities are considered as 
POL. 

45. Applies to open locations where passen
gers enplane or deplane. For structures where 
passengers uaemble, such u terminal build
ings, uae IB distance. 

48. Specific criteria for Rocket Storage, Chec
kout and Assembly Buildings are contained in 
paragraph 5-15. 

47. The minimum IB distance for specific 
items and situations (paragraph 12-5) or autho
rized under paragraph 5-lla(2)(b) will be used 
in place of the 1250-foot-minimum distance. 

48. The minimum PTR distance for specific 
items and situations (paragraph 12-5) or autho
rized under paragraph 5-lla(2)(b) will be used 
in place of the 750-foot-minimum distance. 

49. Where alert force facilities are collocated 
with sheltered alert aircraft sited at less than 
Kl8 from other explosives locations, the alert 
force facilities may also be sited at the lesser 
distance. Use greater separation where re
sponse time will permit. Alert crews and essen
tial support personnel may be housed in the 
same structure with alert aircraft if aircraft and 
personnel areas are separated by substantial di
viding walls and blast doors. 

50. Use K5 barricaded and K9 unbarricaded 
to the front of a TAB VEE or TAB VEE Modi
fied. K2.75 protects against propagation. If air
craft and shelter survival is desired, uae K8. 

51. Use K9 from the rear of an igloo to the 
front of a TAB VEE or TAB VEE Modified. Use 
Kl1 from the aide of an igloc to the front of a 
TAB VEE or TAB VEE Modified. 

52. K-factors shown apply to 26- by 60-foot or 
larger igloos. For smaller igloos, use K40/50. 

&3. K-factors shown apply to 26- by 60-foot or 
larger igloos. For smaller igloos, use K24130. 

C3 

54. K-factors shown apply to 26- by 60-foot or 
larger igloos. For smaller igloos, use K40. 

55. Where a barricade, other than the side or 
rear of the igloo, separates the PES from the ES, 
Y.4. 5 may be uaed. Otherwise, K6 applies. 

56. Although no explosives safety separation 
is required, airfield safety criteria apply. See 
paragraph 5-24andAFR86-14. 

57. Intentionally left blank. 

58. For quantities of 5,000 pounds or less, a 
minimum separation of200 feet may be used be
tween operating locations only. 

59. Alert tanker aircraft, when parked with 
their associated combat-loaded alert aircraft, 
will be separated from the combat-loaded alert 
aircraft as though they were combat aircraft. 

80. For sparsely populated locations, the mini
mum 1250-foot fragment distance can be re
duced to 900 feet (270 meters (m)) if the PES 
does not exceed 11,400 pounds (5140 kg), and no 
more than 25 persons are located in any sector 
bounded by the sides of a 45° angle, with the ver
tex at the PES, and the 900 feet (270 m) and 
1250 feet (380m) arcs f ·om the PES. 

81. Reduced specific distances for certain ex
posures may be used. Testing has shown some 
attenuation of :.he airblast overpressures from 
the sides and rear of earth-covered igloos rela
tive to an unconfined surface burst. Intraline 
distances from earth-covered igloos may be 
computed from the following factors or direct!y 
from table 5-4: 

FROM: NEW (lbs.) K-FACTOR 

Side 1-300K 16 
300K-400K 16-18 
Over400K 18 

Rear 1-100K 12 
100K-300K 12-14 
300K-400K 14-18 
Over400K 18 
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Table 5-2. Quantity-Distance Separation Distances. 
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90.~ 95,000 lllj,6] 51 51 9Z 115 1]0 1]5 ,., 205 230 275 320 ]65 1110 505 1120 

95,000 100,000 116.112 51 59 93 115 1]0 1110 115 210 230 2110 325 ]TO ~20 510 11110 

100,000 110,000 117.91 5] 60 96 120 1]5 1115 190 215 2110 290 335 ]15 1135 530 1165 

110.000 120,000 119.]2 ljll 62 99 125 1110 150 195 zzo 2115 ]00 ]115 395 11115 5115 190 

120,000 125,000 50.00 55 63 100 125 ,.0 150 200 zas 250 ]00 350 1100 1150 '50 900 

125,000 1]0,000 50.66 56 " 105 130 1110 150 205 2]0 255 ]05 355 110~ 1160 560 91~ 

130,000 1110,000 Sl.92 " 65 105 130 ~~~~ 
,, 210 Z]O 260 ]15 365 1115 liTO 575 935 

1110,000 150,000 5],1] 59 " 110 1]0 ,., 160 215 2110 265 320 370 •as •10 515 960 

150,000 160,000 511.29 60 61 110 1110 150 165 215 2115 270 330 310 ., 1190 600 910 

160,000 1TO,OOO 55.110 II TO 110 1110 155 165 220 250 275 "' 390 .115 500 6tO 1,000 

170,000 115,000 55.9] 6Z TO 110 ,.0 155 ITO 225 250 210 335 390 "5 505 615 I ,010 

175,000 180,000 "·'' 63 Tl 115 1115 160 ITO zas 255 210 ]110 395 1150 510 625 1,020 

1110,000 190,000 S7.119 611 Tl 115 IllS 160 ITO 230 260 215 ]115 1100 1160 520 6]5 1 ,0]5 

190,000 200,000 ,. ..• " .,. 115 1115 160 175 235 265 290 350 1110 liTO 525 6115 1,055 

200,000 225,000 60.112 67 76 120 1150 165 110 2115 215 305 365 1125 1115 5115 670 I ,095 

225,000 250,000 6].00 TO 79 125 160 IT5 190 250 215 ]15 ]10 •110 505 565 695 I, 1]5 

250,000 215,000 65.0] Tl 12 1]5 165 110 '" 260 295 ]as 395 ., 520 515 120 I, ITO 

215,000 300,000 66.911 Til !Ill 1]5 ITO 115 200 210 300 335 1100 liTO 535 600 135 1,205 

]00,000 325,000 61.75 76 116 1110 1T5 190 205 215 ]10 3'5 1115 1110 550 620 760 I ,2110 

3215,000 350,000 TO.IIT 71 119 1110 ITS 195 210 210 315 350 1125 1195 '" 6]5 115 1,210 

350,000 375,000 12.11 110 91 1115 1110 200 215 290 325 ]60 11]5 505 575 650 795 1,300 

315,000 1100,000 7].61 Ill 92 1115 1115 205 220 295 330 ]TO .-o 515 590 665 ItO 1, ]]0 

1100,000 1125,000 75.11 I] 911 ,, 190 210 225 ]00 3110 315 1155 525 600 610 1130 I ,355 

1125,000 1150,000 76.63 115 96 155 190 210 230 305 3115 ]15 1160 535 615 6•o 1115 1 ,]10 

1150,000 1115,000 71.02 116 91 160 200 215 235 ]10 350 ]90 1170 5115 625 705 160 1,1105 

1175,000 500,000 T9.JT Ill 100 160 zoo 220 2110 ]15 355 395 1175 555 635 715 1175 1,1130 
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Table 5-2. Continued. 
/ """ 

lET UPLOSIYI WIGHr DUfAICZ P'IOtl POTIIfJ'IAL EULOSICIII 3ITE TO EUOSED SITE (FOil ClYIII It-FACTOR l (PCIIIUIS) (Pt!'Tl 

lOT 
ME JOOT 115130 121130 1211130 130 137 1110 l2SI50 1]5150 11:110/50 ISO 11:62 OVEII· fJ1 CIPPEII 

0¥11- U"IT IG.PTJI IC-PTII PTII &en HAS-PTII PCI. lC·II lC-11 11 HAS-II HAS-II 

0 1 1.00 15 21 211 ]0 37 110 25 35 ItO 50 62 1 2 1.26 19 26 )0 31 117 50 )2 .. 50 63 78 2 5 1.71 26 36 110 52 63 69 II] 60 69 15 105 5 10 2.15 )2 115 52 65 10 17 511 75 17 110 1]5 10 10 2.71 111 57 65 12 100 110 .. 9S 110 135 170 
20 JO ],11 ., 65 T5 911 115 12S ,. 110 125 15S 195 30 llo· ).112 51 T2 13 105 125 1110 16 120 1'0 170 210 110 so 3.61 55 n 19 11S 135 ISO 92 130 ISO 11S 230 50 100 11.611 TO 97 115 1110 170 190 115 160 190 230 290 ° 100 100 5.15 

1: I 125 1110 110 215 235 1115 205 235 290 365 zoo 300 6.69 1110 160 205 250 270 16S 235 270 33S 1115 
300 1100 T.]7 110 155 175 225 275 295 tiS 250 295 370 115S •oo 500 7.911 120 165 190 2110 295 ]20 200 uo 320 395 1190 
500 600 1.~3 125 175 105 255 )10 )110 210 295 3110 1120 S25 600 TOO 1.11 13S 115 215 270 J]O 3S5 220 ]:o 3S5 11115 sse TOO 100 9.21 1110 195 225 210 311S 375 no 325 375 116S 57S 100 too 9.65 1115 205 235 290 3S5 390 2110 ]110 390 1185 600 
900 1,000 10.00 150 210 2110 ]00 370 1100 250 3~0 1100 sco 0 620 1,000 1,500 11,115 110 2110 275 ]liS 'Z5 1160 215 1100 1160 570 '710 1,500 2,000 12.60 190 265 305 ]10 1165 505 315 IIllO 505 630 710 2,000 3,000 111,112 215 305 ]50 1135 S35 510 360 sos sao 720 195 3,000 11,000 1S.I1 2110 33S 310 IIBC SIS 635 395 555 63S 19S 915 11,000 5,000 17.10 ISS ]60 1110 515 6]5 61S 11]0 600 615 15S 1,060 s,ooo 6,000 11.1'7 27S 310 IIIlO 550 670 7]0 115S 635 130 910 1,12S 6,000 1,000 19. I] 215 1100 1160 S75 710 770 lllo 670 770 955 1,115 '7,000 1,000 20.00 300 1120 .. 0 600 7110 100 500 700 100 1,000 1,2110 1,000 9,000 20.80 310 11]5 soc 625 no 135 52:l 130 135 1,0110 1,290 9,000 10,000 21.511 325 1150 520 6SO 795 165 5110 755 165 1,07S 1,335 10,000 IS,OOO 211.66 370 520 595 7M0 IIOT 990 615 165 990 IIOT IIOT 15,000 20,000 21.111 1105 !TO 655 115 Aunt 1,090 6EOJ 950 1,090 AIT:'H AUTM 20,000 25,000 n.211 .. 0 615 '700 aao 

~f" 
1,170 no 1,02S 1,1'70 

-~ T 25,000 ]0,000 31.07 116S 650 7115 93S 1,2115 7':'5 1,015 1,2115 ' 30,000 ]5,000 )2.'71 1190 6115 715 915 1,310 120 I, 1115 1,310 
35,000 110,000 311.20 515 120 120 1,030 1,]10 155 1,195 '· 370 110,000 IIS,OOO 3S.5'7 535 7115 155 11 0'7C 1,1125 190 1,2115 1,1125 115,000 50,000 36.111 5S5 ns 115 1,110 1,1175 920 1,290 1,117S 50,000 55,000 31.03 570 aoo 910 1,1115 1,520 950 1,330 1,520 55,000 60,000 ]9,15 515 120 9110 1,175 1,565 910 1,]70 1,565 60,000 65,000 110.21 605 1115 965 1,210 1,610 1,005 1,1105 1,610 65,000 70,000 111.21 620 165 990 1,2110 1,650 1,030 1,11110 1,650 70,000 75,000 '2.17 6]5 115 1,010 1 ,2'70 1,615 1,055 1,1175 1,685 75,000 10,000 113.09 6115 905 1,035 1,295 1,725 1,0'75 1,510 1, 725 10,000 15,000 11],9f 660 925 1,055 1,320 1, 760 1,100 1,SIIO 1, 760 15,000 90,000 1111.11 670 9110 1,075 1,3115 

'· 795 1,120 1,570 1. 795 90,000 95,000 115.6] 615 960 1,095 1,]70 1,125 1,1110 1,595 1,125 95,000 100,000 116.112 695 t15 1,115 1,]95 1,155 1,160 1,625 1,155 100,000 110,000 117.91 TTO 1,0115 1,175 1,UO 1,920 1,290 I,T•o 1,960 110,000 120,000 119.32 ISO 1,110 1,2110 1,1110 1,915 ,,.15 1,155 2,065 120,000 125,000 50.00 190 1,1115 1,270 1,500 2,000 1,1110 1,910 2,115 125,000 130,000 50.66 t25 1,110 1,300 1,5ZO 2,0]0 1,5115 1,965 2,165 1]0,000 1110,000 51.92 1,005 1,2115 1,355 1,560 2,010 1,675 2,070 2,255 1110,000 150,000 5].1] 1,015 1, :JOS 1,1110 1,595 2,130 1,105 2,115 2,]50 150,000 160,000 111.n 1,160 1,310 1,.60 1,6]0 z. 175 1,9]5 2,210 2,11:!5 160,000 170,000 u.11o 1,1110 1,•30 1,515 1,665 2,220 2,070 2,315 2,5ZO 110,000 175,000 u.n 1,210 1,.60 1,5•0 1,610 2,2110 2,135 2,11]5 2,565 175,000 110,000 56.116 1,320 1,1190 1,565 1,695 2,260 2,200 2,U5 2,605 110,000 190,000 51.119 ,,.00 1,550 1,615 1, 725 2,300 2,3]5 2,515 2,690 190,000 200,000 51.111 1,•10 1,610 1,660 '· '755 2,3110 2,1170 2,610 2,710 2CO,OOO m,ooo 10.12 1,615 1,750 1,710 1,125 2,11]5 2,110 2,920 2,965 225,000 250,000 6].00 1,190 1,190 1,190 1,190 2,520 ],150 ], 150 3,150 250,000 275,000 as.oJ 1,950 1,950 1,t50 1,150 2,605 3,250 3,250 3,250 275,000 300,000 66.911 2,005 1,005 2,005 2,005 1,610 3,3115 ),3115 3,3115 300,000 325,000 aa.n 1,065 1,065 Z,OH 2,065 2,755 ),11110 3,11110 ],11110 ]25,000 ]50,000 70.117 2,115 2,115 2,115 2,115 2,12n ],525 3,525 31525 ]50,000 ns.ooo 72.11 2,165 2,165 I, 165 2,165 2,115 3,605 ],605 ,],605 315,000 1100,000 , ... 1,210 2,110 2,210 1,210 2,950 3,615 ],615 3,615 1100,000 1125,000 n.11 2,250 2,250 2,250 2,250 3,010 3,760 3,760 3,760 1125,00C •5o,ooo 76.63 2,300 2,300 2,]00 2,]00 3,070 3,130 3,130 ],8]0 1150,000 1175,000 11.01 2,3110 1,]110 2,3•0 2,3110 • ),125 ],900 ),900 3,900 
.JL .Jl 1175,000 500,000 19.31 2,310 2,310 2,]10 2,310 _..._ 3,1'75 3,970 3,970 3,910 
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Table 5-2. Continued. 

NOTES: 
1. To compute distance for K-factors not 
shown, either use the formula D= K x W1'

3 or 
use multiples of given K-factors, as shown in the 
following example: 

K36 distance = 2 x K18 distance 
K60distance = 1.5 xK40distance 
K300 distance = 10 x K30 distance 

2. For weights not shown or weights over 
500,000 pounds, distance may be calculated us
ingD = KxW113

• 

3. K24/30, K40/50, etc., are K-factors that 
vary with NEW. For any of these type K-factors 
with a lower (Kxx) and upper <Kyy) value, the 
change in value is as follows: 

NEW (pounds) Kxxlyy Value 
0-100,000 Kxx 

100,000-250,000 Kxx-Kyy 
Over 250,000 Kyy 

The K-factors between 100,000 pounds and 
250,000 pounds increase gradually, but not pro
portionately, to the NEW. These changes are 
based on test results that have shown increased 
blast effects for large NEWs. For NEWs be
tween the values given, compute the required 
distance using the following formula: 

w X = w I. + (W H • w • .> X m -Da.> 
(QH. D..> 

Dx = Da. + <DH • D..> X (W • W J 
<WH. W • .> 

Where: 
W x = unknown NEW (for a given 0) 
Dx = unknown distance (for a given W) 
W H and DH = known NEW (from "NOT 

OVER" column) and distance 
greater than the unknown 
NEW/distance (from table 5-2) 

WL and DL = known NEW (from "NOT 
OVER" column) and distance 
lesa than the unknown 
NEW/distance (from table 5-2) 
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Table 5-3. Class/Division 1.3 Separation 
Distances. 

NIT EXPlOSI'\fS DISTANCE FROM 
PES TO ES (FEEn1 WEIGHT ILBSI 

NOT COL. A 
OVER· OVER· I Min. 

0 1,000 !50 
t,OCO 2.000 eo 
2.0CO 3.000 81 
3,000 4,000 70 
4.000 5.000 75 
5.000 7.500 90 
7,5CO 10,000 100 

10.000 20,000 125 
20.000 ll.OOO 145 
30,000 40.000 155 
~.000 50.000 185 
50.000 eo.coo 175 

. eo.ooa. ' 70.000 185 
70,000 ll.OOO 190 
ll.OOO 90.000 195 
90.000 100.000 200 

100.000 125.000 215 
125.000 150.000 22! 
150,000 175.000 240 
175,000 200.000 250 
200.000 300.000 300 
Dl,OOO 400,000 3!0 
400,000 500.000 400 
500.000 1.000.000 500 

1.000.000 ANO UP NOTE 2 

NOTES: 

1. OimftCII .,. not rtduCid dul to tilt 
III'IMftCI of blrriCidiL 

1 u .. o.srw 
1 U•O•I~T 
4. F_or ~ts not Sllowft. ~o~se the 

form~o~Ja in table 5-2, note 3. 

COL I 

PTA/II 

75 
85 
95 

105 
115 
135 
150 
190 
215 
235 
250 
250 
270 
280 
295 
300 
320 
340 
360 
375 
450 
525 
600 
sao 

NOTE 3 

... 
' 
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?a~le 5--f. Cla11/Diviaion 1.1 Intraline Distances From Earth-Covered Igloos. 

Net Eaploelvee Dletance from Igloo Net Exploelvee Dlatance from Igloo 
Weight (Lba) to ES (Feet) Weight (Lba) to ES (Feet) 

Not Net 
Over Over si4a Rear Over Over I Ide Rear 

0 10 eo 41 31,000 40,000 141 410 
10 100 71 II •o.ooo •&,000 &70 •n 

100 200 81 70 n.ooo &0,000 &80 ••o 
200 100 106 10 60,000 &1,000 110 ••• 
100 •oo 120 eo 61,000 10,000 12& .70 
•oo 100 t:l 81 10,000 11,000 I• I 480 
100 100 131 100 11,000 70,000 110 486 
100 700 140 101 70,000 71,000 17& 106 
700 100 160 100 71,000 10,000 180 120 
100 800 155 111 10,000 11,000 701 130 
800 1,000 180 120 11,000 80,000 711 140 

1,000 1 ,100 181 13& 10,000 8&,000 730 IU 
1 ,100 2,0CO 200 1&0 86,000 100,000 7U 156 
2,000 3,000 2JO 176 100,000 121,000 100 106 
3,000 •• ooo 266 180 126,000 150,000 1&0 eso 
•.ooo 1,000 271 201 160,000 171,000 186 700 
1,000 1,000 290 220 176,000 200,000 836 7•6 
1,000 7,000 306 230 200,000 221,000 871 786 
7,000 1,000 320 uo 221,000 210,000 1005 840 
1,000 8,000 330 210 260,000 271,000 1o•o 880 
8,000 10,000 3•6 280 276,000 300,000 1070 836 

10,000 11,000 385 281 300,000 326,000 1135 1036 
11,000 20,000 Ul 326 321,000 360,000 1200 1130 
20,000 21,000 •1o 360 360,000 376,000 1286 1230 
2&,000 10,000 100 370 37&,000 •oo.ooo 1330 1330 
30,000 11,000 626 380 •oo,ooo &00,000 1.30 U30 

NOTES: 

1. Sea Tabla 1-1, Nota 81 for eddltlonal lnfornuttlcn. 
2. For front axpcauraa, uaa K-18 aeparatlon. 

6-13. Barricades. Properly constructed or 
natural barricades provide protection against 
fragments and, in the past, were considered to 
give enough overpressure protection to allow re
duction in some Q-D requirements. Barricades 
or earth-covered structures will eliminate the 
risk of propagating explosions caused by low
angle, high-speed fragments. Barricade eleva
tion is effective when a straight line, drawn 
from a point in a below to a point in b below, 
passes through the top width of the barricade. A 
barricade of this elevation should prevent si
multaneous propagation of an explosion from 
one quantity of mass-detonating explosives to 
another. 

a. From: 
(1) The top of the side wall of a magazine or 

operatir. g building; 
(2) The top of a stack containing explosives, 

as in (4) below; or 

(3) Explosive items on aircraft or emplaced 
missiles. 

(4) Barricade heights derived from the use 
of (2) above will be based on the following. A 
straight line drawn from the top of the far edge 
of the stack (figure 5-2) (edge away from the bar
ricade) at a 2" angle above the horizontal must 
pass through the 3 foot width of the crest (berm} 
of the barricade. Where feasible, barricade 
heights should be scaled up 3 to 5 feet, based on 
a line drawn (as explained above} at an angle of 
s• above the horizontal. When protecting air
craft, facilities, and personnel at K26 or less, a 
vertical-sided barricade will provide a reduc
tion in blast overpressure to three or four times 
the height of the barricade in a horizontal line 
(for example, a 20-foot barricade would shield a 
40-feet-deep building setting 20 feet from the 
barricade, from low-angle, high-speed frag
ments and some blast pressure). The slope-sided 
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barricade has been known to ricochet fragments 
and is less effective in deflecting blast pressure. 

b. To: 
( 1) The highest point of any IB being pro

tected. 
(2) A point 12 feet above the center of any 

highway or railway being protected. 
(3) Explosive items on aircraft or emplaced 

missiles. However, barricade protection to the 
highest point on the aircraft or missile launcher 
may be desirable to reduce direct fragment 
damage to the aircraft. 

(4) The highest point selected for protec
tion on any magazine, operating building, stor
age site, or other facility or materiel. Where 
such protected places contain explosives, the 
highest point chosen must be at least the mini· 
mum given in (1), (2), and (3) above. 

c. Natural Barricades. Although Q-0 crite
ria may be partially reduced for protected stor
age facilities built underground, into hills, or 
separated by hills, each case must be considered 
separately because of the variables involved. 
Details must be submitted in the site plans, in· 
eluding topographical maps of the terrain. In 
addition, separations are considered barricaded 
when the gross average density of vegetation 
between the PES and ES is at least 2000 grains 
per cubic foot. Each instance of vegetation bar
ricading must be presented to HQ AFISC/ 
SEWV, Norton AFB CA 92409-7001, for ap
proval. 

d. Artificial Barricades. The earth fill for ar
tificial barricades will be select cohesive mate
rial, free from unhealthful organic matter, 
trash, debris, and frozen material. Any stones 
should be mostly in the lower center of the bar
ricade, and stones heavier than 10 pounds, or 
larger than 6 inches, are not allowed. The sur
face will be compacted and prepared to keep 
structural integrity and control erosion. Effec
tive artificial barricades are: 

( 1) Earth, 20 feet or less in height, having a 
crest (berm) at least 3 feet wide. The slope will 
not be steeper than 1-1/2 horizontal to 1 verti
cal. (Newly built facilities should have a slope of 
2 horizontal to 1 vertical to reduce erosion and 
ease maintenance.) 

(2) Earth more than 20 feet in height and at 
least 5 feet wide at the top, with earth sloping as 
in ( 1) above. 

(3) Earth meeting the requirements of (1) 

or (2) above, modified by substituting a retain
ing wall for the slope on one side. The slope and 
thickness of the retaining wall (preferably of 
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concrete) must ensure a wide enough top so the 
earth will be held firmly in place. 

(4) Earth-filled, steel-bin-type barricades 
(ARMCO, Republic type, or equal) are accept
able if: 

(a) The explosives are at least 10 feet 
from the wall. 

(b) The top or the wall is at least 2 feet 
higher than the explosives (in addition to there
quirements of a and b above). 

(c) No more than 5,000 pounds of mall
detonating explosives are placed behind the 
barricade or in a revetment having the type B, 
5-Coot, 3-inch (approximate) thick wall. 

(d) No more than 30,000 pounds of mass
detonating explosives are placed behind the 
barricade or in a revetment having the type A, 
7 -foot (approximate) thick wall. 

(e) The quantities under (c) and (d). 
above are less when possible. 

<0 The barricades are to be used with 
explosives-loaded aircraft, subject to the weight 
limits in (c) and (d) above. Such barricades will 
minimize the possibility of explosion propaga
tion to explosives loaded on aircraft in an adja
cent connected revetment; however, they will 
not prevent major damage or destruction of the 
aircraft. A connected series of such revetments 
may be sited for the explosives weight in onere
vetment for determining Q-0 separations. 

(g) These barricades may also be used to 
construct holding pads at preload facilities, sub
ject to the weight limits in (c) and (d) above. 

(5) Other types of approved obstructions 
giving protection at least equal to that in ( 1) 
through(4) above. 

e. Inspection of Barricades. Barricades will 
be inspected periodically to determine the de
gree of settling or erosion. If a barricade has de
teriorated so it no longer provides effective pro
tection, add fill. Also, inspect wood revetted 
barricades and replace rotten timbers or plank· 
ingthatweakenthem. 

f. Siting Barricades. Place barricades as 
near the potential explosion site or exposed site 
as practical (figure 5-3). They must not be more 
than the distance required for operations, walk
ing, or building maintenance. The barricades 
may be placed either next to the exposed site or 
the potential explosion site, whichever provides 
the most effective protection. 

g. Magazines as Barricaded Structures: 
(1) The earth cover over an igloo magazine 

must be at least 2 feet deep. Earth cover and side 
fill requirements are the same as for barricades 
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in d above. If necessary, use larger atones only 
in the lower half of fills. Igloo magazines are 
considered barricaded except for a 60° arc on ei
ther side of the centerline of the igloo. If there ia 
a separate barricade (cord above) in front of the 
door, then barricade distance applies for all ex
posures. 

(2) An aboveground magazine ia consid
ered barricaded when it ia protected by a bar
ricade meeting the requirements of c: or d above. 

(3) A concrete-arch or steel-arch, earth
covered igloo ia the preferred type of "barri
caded" magazine for storing maximum amounts 
of class/division 1.1 explosives, with minimum 
eeparation between locations. 

h. Barricade Value. For facilities sited before 
1 June 1980, a distance reduction "credit" il giv
en for some barricades. For newly sited facili
ties and for some old cases, no credit ia given for 
the following reasons: 

(1) Barricades have no effect on high-angle 
fragments that escape over their top. Some of 
these fragments may travel to the outer limits 
of protection areas set up for PTR and IB dis
tances. 

(2) Eliminating dangerous low-angle, 
high-velocity fragments by barricading will 
considerably reduce fragment density within a 
given radius. This will not reduce the size of the 
hazardous circle at distances discussed in (1) 
above. Thus, no credit is given at the greater 
distances. Credit is given where nearby expo
sures are involved, such as intermagazine sepa
rations. 

(3) Barricades, ifproperly designed and lo
cated, stop fragments. A barricade at the source 
can reduce fragment speed and density where 
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high-density exposures ofpersonnel and equip
ment may occur. A secondary barricade at sites 
of mission-essential equipment and personnel 
(for example, wing communications, trim pads, 
etc.) can provide some additional protection; 
however, high-angle, low-velocity fragments 
will still impact the exposed site. 

(4) Barricades with sloped sides are less ef
fective than those with vertical sides (for exam· 
ple, steel bin barricades at least Kl.1 from the 
eource) in reducing blast pressure. However, for 
eources under 100,000 pounds NEW, either may 
give overpressure reduction of several psi out to 
three or four times the height of a barricade. 
The barricade becomes less effective as the blast 
wave progresses toward K40, where it is negli
gible; however, even here it is still effective 
against low-angle fragments. For quantities 
greater than 100,000 pounds NEW,. the barri· 
cade provides some reduction in overpressure 
out to Kl5; however, it tends to increase over· 
pressure from Kl5 to K40. Therefore, use of 
barricades at sources over 100,000 pounds 
NEW makes desirable the use of K28 to K36 for 
PTR distance, instead of K24130 which is pre
scribed. 

(5) Barricades around the exposed site can 
be used to reduce minimum separations re
quired by table 5-l or fragment distances from 
1.2 munitions provided tests or engineering 
analysis shows the barrier will stop the low-an
gle, high-velocity fragments and the building 
will provide protection from the high-angle 
fragments that can be expected from the PES. 
The distance cannot be reduced below that re
quired to provide adequate overpressure protec
tion to the ES. 
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Figure 1-3. Barricade Locations. 

Section C-Q·D Criteria For Specific Fa
cilities 

1-14. Related Facilities. Certain facilities 
which directly support a PES are known as re
lated facilities. These facilities are authorized 
K18 separation from the supported PES, except 
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that no facility housing personnel is allowed 
within 300 feet of a HAS containing explosives. 

a. General Related Facilities. Facilities serv
ing a PES are considered related and will be sep
arated from that PES by the following mini
mum distances. Greater separations should be 
provided where possible. 
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Facility 
Gatehouses3; small field of· 
fices 2, 

3
; dunnage prepara

tion; small packing and 
shipping buildings; dog 
kennels; area security con
trol (DDt central security 
control (CSC); motor pool 
storage area, or dispatch 
points (for vehicles sup
porting storage area only); 
staffed power plants (only 
supporting the weapons 
storage area); maintenance 
and inspection facilities; 
response force tactical fa
cilities (RFTF}; lunch 
rooms, breakrooms,and 
change houses used exclu
sively by personnel with 
duties within the PES; util· 
ity installations that serve 
only the PES5• 

One-person guard 
towers 1

,\ unoccupied pow
er plants; electrical inter
changes. 

Inert and dunnage storage 
facilities; low pressure 
boilers; paint storage 
buildings providing direct 
support to the PES•. 

Guard (sentry) shelters 
and defensive fighting po
sitions. 

NOTES: 

Separation 
Required 

Use the "Relat
ed Facilities" 
row of table 5-1. 

50 feet mlm· 
mum (if fire 
resistant), 100 
feet if not. 

50 feet mini
mumfrom PES 
supported. 

None 

1. When essential for security purposes, one
person guard towers should be sited at a dis
tance equal to the height of the tower plus 50 
feet (fn break distance) from explosives loca
tions. However, the distance must not be leu 
than the minimum given above. 

2. Distance given does not apply to office and 
supply rooms, supporting facility operations, in· 
side specially designed and built operating 
buildings. 
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3. Intermagazine separation is authorized 
fiom facilities which contain nonmass-detonat
ing explosives. (Table 5-1, columns 15 through 
20, u applicable.) 

4. One-person security structures for nuclear 
weapons-loaded aircraft are exempt from sepa· 
ration requirements. However, the distance 
shown should be provided when possible. 

5. Where the unoccupied auxiliary power 
plant or transformer station serves several 
buildinp and fence lighting in the specific area, 
they may be at 50 feet ifftre resistant or 100 feet· 
if not fn resistant., Where they serve only one 
or two buildings, they may be separated by a 
2-hour-rated f1rewall. 

8. Some specially designed operating build· 
ings have attached rooms for low-pressure boil· 
era and other facilities. These buildings have 
safety features such as protective concrete sepa
rating walls (without openings) between boiler 
and working areas, light roof, and frangible ex
terior walls for boiler enclosures. Such build
ings, built according to Air Force definitive 
drawings, are exempt from these distance cri
teria. This exception applies only where equip
ment installed or contained in attached rooms 
meets or exceeds original specifications and 
does not create additional hazards. 

b. Munitions Maintenance (Munitions Stor
age Area or Weapons Storage Area>··Related 
Facilities: 

(1) These facilities must not only be sepa
rated by K18 from the PES they directly support 
(for example the munitions storage area office 
from the storage igloos), but must also be sepa
rated from any PES which they do not support, 
by incremental K40/50 from class/division 1.1 
explosives. 

(2) Munitions maintenance facilities may 
be sited at related facility separation from those 
explosives-loaded aircraft that they support. 

(3) There is generally only one storage area 
for munitions on an installation; therefore, 
where more than one unit operates within a sin· 
gle munitions storage area, related facility dis
tances may be used from any unit's explosivea 
locations to any unit's related facilities. 

c. Direct Combat Aircraft Generation-Re
lated Facilities. These are nonexplosive& facili· 
ties which directly support the servicing, 
launching, and flying of a unit's combat config. 
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ured aircraft.. They include activities and their 
operating facilities that prepare and handle mu
nitions and explosives for and on the flightline; 
prepare, aervice, and maintain combat aircraft; 
and thoae who direct and perform flying oper
ations. (A unit may be a squadron, wing or 
1f0up; or any combination thereof, including 
additive and/or contingency forces. For Q-D 
purposes, all combat forces at a lingle location 
are a unit and may include Air Force, Navy, 
bOlt nation, and Army aircraft.) One aet of Q-D 
criteria apply to all combat forces at a single lo
cation. 

(1) Separation of two or more units with dif
ferent millions by IB diatance ia required for 
preaervation of individual mission capabilities 
and resources. (For example, a rescue miuion 
and it's penonnel, equipment, and facilities 
ahould not be hazarded by an explosives-loaded 
combat aircraft even though the rescue aircraft 
may be considered u combat aircraft.) The re
IPOnsible local commanders must agree on the 
degree of hazard they are willing to accept from 
and to each unit's combat resources. Separation 
between explosives locations of different units 
ia according totable 5-1. 

(2) Unhardened combat aircraft genera
tion-related facilities (shops, offices, break
room, etc.) must be aeparated from unrelated 
PESs (munitions storage and operating facili
ties) by incremental K40/50. If these functions 
are located in HASs, the separations from these 
unrelated PESs may be reduced to K30 to the 
frontal cone and K9 or K18 (table 5-l, note 6) to 
the sides or rear. Other hardened facilities may 
be sited at less than K40/50, dependent on the 
design of the facility and the hazards of the PES, 
if analysis shows that equivalent protection is 
provided. (See paragraph 5-12 for examples.) 

(3) .The primary teat to be applied in deter
mining related facilities ia that the function 
must provide essential daily and dirJct support 
for the PES which presents the hazard. To deter
mine if a facility is truly related and can be sited 
at Kl8, the following statements must all be ap
plicable: 

(a) Yea. The function is critical to the 
aeneration and launching or combat aircraft. 

(b) Yes. If the facility or function wu sit
ed at K40150, the ability to generate or launch 
combat aircraft would be adversely affected. 

(c) Yes. If the function were broken into 
subfunctions and separated, the ability to gen
erate or launch combat aircraft would be ad
versely aft'ected. 
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(4) Examples of facilities and functions 
that are generally considered to be related to 
combat aircraft generation include: 

(a) Directorate of Maintenance func
tions. 

(b) Directorate of Operations functions. 
(c) POL and LOX servicing facilities, in

cludinc hot pit refueling areu (paragraph 8-7). 
(d) Civil engineering functions that are 

dedicated to the maintenance of the runway and 
taxiways. 

(e) Forward supply points. . 
(t) Intelli&ence, debriefinc, and flight

line security functions. 
d. Cargo Aircraft Separations. Explosives

loaded cargo aircraft are considered the same as 
aboveground magazines. Munitions mainten
ance activities are considered related to these 
aircraft. Because cargo aircraft are not consid
ered to be combat aircraft, the provisions of c 
above do not apply. Support facilities for cargo 
aircraft do not provide essential and direct sup
port to the combat mission of the base and thus 
must be separated by IB distance from muni
tions storage structures and combat aircraft 
parking areu. Cargo aircraft support facilities 
must be separated from the explosives-loaded 
aircraft parking areas by K40/50, except facili
ties specifically built to support the hot cargo 
pad, which may be located at K18 separation. 

e. Other Required Separations. All of the 
functions below support the people involved in 
operating a PES (combat aircraft); however, 
their function is neither direct nor essential to 
the actual activities of the PES. 

(1) The following facilities are not consid
ered "related" to any potential explosion site: 

(a) MWR facilities, except those which 
are for exclusive use by flightline personnel. 

(b) Bue civil engineering headquarters. 
(c) Central baae supply. 
(d) Family housinc, pusenger termi

nals, and chapels. 
(e) Military billets, includinc perma

nent party dormitories, transient quarters, and 
other temporary billeting facilities, such as tent 
cities. 

(f) Commissaries, schools, and nurser-
iea. 

(&) Wine and baae headquarters, comp-
troller functions. 

(h) Hospitals and dispensaries. 
(i) Theaters. 
(j) Main exchanges, except for flightline 

annexes. 
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(k) Base fire department, except for 
flightline i1re stations. 

(1) Law enforcement. 
(2) When two distinct missions (such as 

aircraft and strategic missiles) are located on 
one installation, the facilities supporting one 
mission (missiles) must be separated by IB dis
tance from the PESs of the other mission (air· 
craft). However, the collocated storage area fa. 
cilities are related aa described in b above. 

(3) Other facilities and operations 
:-equiring separation from explosives locations 
are shown below: 

Facilities and Operation• 
Paint and other flammable 

materials; 
internal combustion engines; 
combustible material 

Water storage for firefighting 
The Base Boundary 
EOD facilities 
Military training areas 
Ground Control Approach 

Facility 
Rocket storage, checkout and 

assembly building 
Loading docks 
Vehicle parking areaa 
Warehouses 
Interservice explosives facili· 

ties 
Aircraft shelters 
Modules (austere areaa) 
Emergency storage of muni-

tions 
Airfields and explosives-loaded 

aircraft 
POL facilities 
Peacekeeper facilities 
Minuteman facilities 
Mineral exploration and 

extraction 
Electrical Lines 
Vehicle inspection stations; 

interchange yards; 
suspect vehicle sites; 
holding yards 

Railroad inspection stations; 
suspect car sites; 
interchange yards, 
holding yards; 
classification yards; 
piggyback rail sites 

Arm and dearm areas 

Pararraph 
Reference 
3-8 

3-8 
5-3a 
5-3 a 
5-3b 
5-3b 

5-15 

5-16 
5-18 
5-19 
5-20 

5-21 
5-22 
5-23 

5-24 

5-25 
12-4 
12-3 
5-28 

6-4 
7-20 

7-22 

8-7 
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Hot pit refueling areas 8-7 
Disposal ranges 8-44 
Aircraft battle damage repair 8-48 

situ 
Foreign government sources 11-10 

~15. Rocket Storafe, Checkout, and A• 
sembly (RSCA) Buildinr. 

L The RSCA building, Air Force Definitive 
Drawing 33-39-03, it an explosives operating 
building, originally built on or near the flight
line for on-line support of 2. 75-inch rockets and 
AIM-4 missiles. Use of the RSCA building it 
limited to storage and maintenance of the explo
sive items shown in table 5-5. 

b. Normal IB and PTR distances are not ap
plicable when the provisions listed in e below 
are followed. Use table 5·5 instead. For separa· 
tions to other explosives facilities (for example; 
combat •ircraft, ready explosives facilities, 
etc.), use the applicable "operating location" 
column of table 5-1. If the RSCA building is used 
solely for ready storage, separation to combat 
aircraft generation-related facilities will be ac
cording to paragraph 5-l4c. When the RSCA 
building is used for explosives maintenance op
erations or component storage, combat aircraft 
generation-related facilities must be separated 
by table 5·5 IB distance. 

e. RSCA Building Requirements. The RSCA 
building will: 

(l) Have an all-weather access road. 
(2) Meet airfield clearance criteria in AFR 

86-14. 
(3) Not be located in the explosives prohib

ited area. 
(4) Meet the following minimum i1re clear

ance distances to uninhabited facilities. 
(a) Buildings of noncombustible con· 

struction or underground pipelines-50 feet. 
(b) Buildings of combustible construc

tion-100 feet. 
(c) Aboveground storage of POL and 

other flammable or hazardous oxidizers or fu· 
els-500 feet. (See paragraph 5-25d for quantit
ies less than 500 gallons.) 

(5) All rockets and missiles should be 
stored with their nose ends pointing to a 12-inch 
reinforced concrete wall. 

(6) Doors in munitions storage and operat
ing bays must be constructed of 318-inch-steel 
plating. 

d. Either complete rounds or components 
may be stored, if siting and storage configura· 
tion requirements are met. 

'· 
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e. Table 5-5 distances may alao be used for 
buildings of construction substantially equal to 
the RSCA building. The siting requirements 
and storage configurations must be the same. 

f. If the RSCA il to be used u an explosives 
facility for items other than those shown in ta-
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ble 6-5, :normal operating location separation 
criteria will apply. Example: When an AUR 
container with four AIM-7 missiles with WAU-
17 warheads il in the bay , 1250-foot-IB separa
tions are required. 

Table 5-S. RSCA Bulldinr Separation Diatance1. 
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1-16. Loading Docks. Explosives loading 
docks are considered the same as aboveground 
magazines for Q-D purposes. Separation for the 
clusldivilion of explosives and the exposures 
involved are required. 

a. The separation distance required between 
loading docks and the nearest explosives stor
age magazine is intermagazi:ne distance. If ex
plosives loading docks are used as part of an op
erating line, i:ntraline distance applies. 

b. When a loading dock il an intell'al part of 
an explosives facility, explosives on the dock 
will be counted u part of the explosives content 
of the facility. Items should not be left on the 
dock overnight. 

c. Loading or unloading docks are considered 
ms when used for general activities, such as 
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handling cargo or supplies unrelated to ex
plosives functions. 

1-17. Ran Can or Vehicle• Spotted atOp
eratinr Bulldinrs. Rail cars and vehicles 
should not be uaed u service magazines for op
erating buildings or locations. If such use is es
~ential, they must be parked at intraline dis
tance from the operation or operating building. 

1-18. Vehicle Parkinr Area•: 
a. Parking areu for JOVernment motor 

vehicles, handling equipment, etc., should be lo
cated at no leu than intraline distance from ex
plosives locations within the storage area. This 
separation also applies to dispatch points exclu
sively serving the storage area. Government 
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motor vehicle parking areu will be located at 
least 100 feet from explosives locations. Tempo
rary vehicle parking will be according to e be
low. (Other motor pools normally require IB 
separations because of oftiee, workshops, and 
such.) 

b. Parking areu for privately owned vehi· 
cles <POV) belonging to personnel employed in 
the munitions storage area should be located 
outside the storage area and must be at leut 
100 feet or intraline distance, whichever is 
greater, from explosives locations. Parking 
areu for POVs belonjJing to personnel em· 
played at other type PESs must be located at 
least 100 feet or intraline distance, whichever is 
greater, from the PES. 

c. In those limited situations when a parking 
lot supports only one PES, such as near a main· 
tenance and inspection building, and is used ez. 
elusively by personnel at the PES, K-18 is not 
required. However, the parking lot must be 100 
feet from the supported PES and K-18 from all 
otherPESs. 

d. Parking areu for all other POVs must be 
located outside munitions storage areu and 
must be at leut PTR distance from explosives 
locations. 

. e. Temporary parking of government vehi· 
des, other than those being loaded or unloaded, 
will not be parked closer than 25 feet to any ex
plosives facility within an explosives storage 
area or sited explosives facility outside the stor· 
age area. 

f. Parking areas used exclusively for war re· 
serve material (WRM) vehicles and other WRM 
resources may be sited at intraline distances 
from explosives locations. PTR or IB separation 
distances should be used, when possible, to pre
vent unacceptable damage to critical war sup
port vehicles and equipment. 

5-19. Warehouses. These are facilities for 
storing material and supplies not related to ex
plosives operations where personnel are infre
quently present. M a minimum, these facilities 
will be separated from explosives locations by 
the applicable unbanicaded, intennagazine 
distance. When the warehouse is used for im· 
portant WRM, intraline separation, u a mini
mum, must be used from explosives locations. 
Separation by PTR or IB distance should be 
used, when possible, to further limit damage or 
loss of assets in storage. 
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~20. Interservice Explosive• FacWtlet. 
The following rules apply to separations be· 
tween US Air Foree facilities and facilities of 
other US and foreign military services: 

a. Between US Air Force explosives storage 
locations and explosives storage locations of an· 
other service, use the applicable intermagazine 
separation u though both facilities were US Air 
Force-owned. 

b. Between explosives storage or operating 
locations of one Hrvice and explosives operat
ing locations of the other service, use IB separa· 
tion. When operations in each facility present a 
similar degree of hazard or for joint or support 
operations, this separation may be reduced to 
intraline separation. 

c. Between explosives storage and operating 
locations of one service and explosives tactical 
facilities of another service (for example, m~ 
site launch facilities, alert aircraft parking 
area, rued gun position), use IB distance. For 
joint or support operations, use the applicable 
separation as though both facilities were US Air 
Force-owned. 

d. Between US Air Force and another ser
vice's explosives tactical facilities, use the ap
plicable separation as though both facilities 
were US Air Force-owned . 

e. To ensure a mutually acceptable degree of 
safety, coordinate with the non-US Air Force 
unit on the required separation distance. When 
the services disagree on the required safety dis
tance, forward the problem through channels to 
HQ AFISC/SEWV, Norton AFB CA 
92409-7001, for action. 

5-21. HASs and F1owthrough Revet· 
menta: 

a. Tables 5-6 and 5-7 show intershelter sepa
ration requirements that provide different lev
els of protection to meet dift'erent levels of risk. 
Table 5-l shows separation requirements to 
other facilities. 

(1) The separations shown in table 5-6 pro
vide reasonable assurance that aircraft in 
closed, hardened shelters will remain operable 
should an explosion occur in an adjacent shelter 
or ready service storage facility. These aircraft 
may not be immediately removable due to de
bris. For shelters with third generation-type 
rear doors, the aircraft may be damaged sub
stantially unless modifications have been made 
to prevent the rear doors from being blown 
against the aircraft. 
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(2) The separations shown in table 5-7 pro
vide reasonable assurance that an explosion in 
one shelter or ready service faci!ity will not 
propagate immediately to adjac~nt shelters, 
aircraft, or ready service facilities. However, 
these adjacent structures, aircraft, and stored 
munitions may be substantially damaged or de
stroyed. This il equivalent protection to that 
provided unsheltered aircraft separated by in
termagazine distance (K6 or Kll). 

(3) Table 5-6 will be used in siting of new 
flllt, second, and third generation shelters. Ex
isting flfSt, second, and third generation shel
ters used to store munitions in peacetime will be 
separated from other shelters and ready service 
facilities according to table 5-6, unless the 
MAJCOM commander approves the use of the 
separations in table 5-7. This approval must be 
based on compelling mission or readiness re
quirements and must acknowledge the probable 
loss of adjacent aircraft in a peacetime mishap. 
Table 5-7 will be used to separate Korean TAB 
VEE and Flow-Through shelters and ready ser
vice facilities from other shelters and ready ser
vice facilities. The MAJCOM may establish pro
cedures to allow use of the lesser separations in 
table 5-7 to first, second, and third generation 
shelters during periods of increased readiness 
or during operational readiness exercises. 

b. The strength of construction of aircraf~ 
shelters varies from design to design. These 
variations have been evaluated and considered 
in establishing separation requirements. To en
sure uniform reference to HAS types, the follow
ing definitions are provided: 

(1) USAFE TAB VEE--24-foot radius semi
circular arch, 48 feet wide by 100.8 feet long, 
front closure prow shaped, vertically hinged, re
cessed door. 

(2) ';I'AB VEE Modified-24-foot radius 
semicircular arch, 48 feet wide by 100.8 feet 
long, front closure prow shaped, laterally open
ing, external flush door. 

(3) Second Generation-29.4-foot double
radius, paeudoelliptical arch, 82 feet wide by 
124 feet long, vertical reinforced concrete panel, 
laterally opening, sliding, external flush door. 

(4) Third Generation-27.4-foot double-ra
dius, paeudoelliptical arch, 70.8 feet wide by 120 
feet long, vertical reinforced concrete panel, lat
erally opening, sliding, external flush door. Per
sonnel door at one side with banicade. 

(5) Korean TAB VEE--24-foot radius semi
circular arch, 48 feet wide by 100.8 feet long, 
open front. Exhaust port in rear wall protected 
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only by a blast deflector barricade (otherwise 
identical to USAFE TAB VEE). When hardened 
doors are installed, consider these shelters as 
TAB VEE Modified. 

(6) Korean Flow-Through--Constructed 
from third generation drawing but omits front 
door, back wall, and personnel door, 70.8 feet 
wide by 120 feet long, 27.4-foot double-radius, 
pseudoelliptical arch. 

(7) Steel Bin <ARMCO> Flowthrough Re
vetment-Constructed using steel bin-type 
earth-filled banicades (paragraph 5-13d(4)). 
Spaced to clear aircraft wingspan while taxiing. 
Alternate apace may be used for ready storage of 
quick-turn loads on trailers and aerospace 
ground equipment (AGE). Therefore, four par
allel barricades can provide flowthrough protec
tion for two aircraft with a central ready storage 
for munitions and AGE for both aircraft. 

(8) Steel Bin <ARMCO) Aircraft Revet
ment-Same as (7) above, except rear is also bar
ricaded. 

c. The following criteria apply to the listed 
munitions when loaded on sheltered aircraft or 
stored as additional loads in shelters. See also 
chapter 12 for ways to limit the MCE of weapons 
in shelters. 

(1) Twenty- and thirty-millimeter (mm) 
ammunition is exempt from Q-D requirements. 

(2) Class/division 1.2 (except (18) 1.2), 1.3, 
and 1.4 munitions are exempt from Q-D re
quirements if the shelter doors remain closed. 
With the doors open, only the frontal separation 
required by table 5-1 applies. 

{3) For 110 pounds (50kg) NEW or less of 
class/division 1.1 munitions, only the frontal 
separation required by table 5-1 applies, except 
the 300-foot-minimum separation is not re
quired. 

(4) AIM-7, AIM-9, and AGM-65 missiles 
meeting the missile-to-missile separation re
quirements of paragraph 12-6 may use the sepa
rations in table 5-8. For, the AIM-7M with the 
W AU -17/B warhead, table 5-8 may be used if no 
more than three warheads are in radial align
ment. Twenty- and thirty-mm ammunition may 
alao be stored with the above missiles. 

(5) Additional AIM-7 and AIM-9 missiles 
and 20- and 30-mm ammunition may be 
prepositioned in shelters, provided they do not 
interfere with normal operations within the 
shelter. Shelter operations should be adjusted to 
ensure protection ofadditional items. 

d. Where existing shelters are constructed so 
their sides abut other shelters, the loaded air-
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craft and/or the stored munitions in adjacent 
shelters must be separated by at least Kl.25 
(munition to munition). 

e. The side walls of the arch provide a shot
gun effect which projects most hazardous frag
ments in a ao- cone. This cone applies to the 
front of a HAS as a PES only. Use fi~UH 5-1 to 
determine HAS exposure boundaries. 

f. Ready service storage facilities are intend
ed to provide a holding area between shelters for 
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quick-turn munitions. A maximum of two 
quick-turn loads per shelter, not to exceed 
10,000 pounds NEW, may be stored in these fa
cilities. In addition, ready service igloos are 
limited to a loading density of not more than 0.6 
pounds NEW stored per cubic feet of interior 
volume. Use the separations listed in table 5-6 
or 5-7, u appropriate, to separate ready service 
storage facilities from aircraft shelters. 

Table 5-6. lntenhelter Separation Criteria for Aircraft SurvivaL 
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Table 5-7. Continued. 

NOTES: 

1. Separation may be reduced to K2 subject to MAJCOM approval. See table 5-1, note 31. 

2. Use K2.75 it the loading density of the igloo exceeds 0.6 pounds NEW per cubic foot ofinterior volume. 

The maximum NEW limit oflO,OOO pounds must not be exceeded. 

3. The separation shown may be used regardless ofloading density. The maximum NEW limit of 10,000 

pounds must not be exceeded. 

Table 5-8. Separation Distances for Milsiles in Aircraft Shelters. 
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~22. Munitions in Austere Areas: 
a. Applicability. The following "austere 

area" provisions for explosives storage areas 
are authorized for use in the following areas: 

(1) All zones where hostilities exist. 
(2) All areas approved by PACAF and 

USAFE where arrangement under paragraph 
1-4 will allow their application. 

(3) All"bare bases" and "limited bases." 

(4) Other areas as approved by HQ 
AFISC/SEWV. 

b. General Information. Normal explosives 
safety standards, procedures, Q-D criteria, and 
methods of application in this regulation apply, 
except as authorized below. These exceptions 
are alternatives to normal criteria and may be 
used it needed. Minimum separations are ex
pected to prevent simultaneous detonation of 
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explosives on opposite sides of an approved bar
ricade and minimize the possibility of later, 
nonaimultaneous propagating explosions. 
Greater separations should be used where possi
ble. 

e. Concept for Munitions Storage in Austere 
Areas: 

(1) Open storare may be used. Give priority 
for cover to items requirinr protection from the 
elements, considerinr their paekinr. 

(2) Sinrle stacks of larre quantities of 
mass-detonating explosives must be avoided. 
Smaller stacks may limit loues due to accident 
or enemy action and often result in decreased 
land area requirements by reducing the dis
tance required between the explosives storare 
area and "outside" exposures, aueh as tlirhtline 
areas, IBs, or POL atorage. 

(3) When normal aboverround marazine 
separation is not feasible, use the modular con
cept of barricaded open storage described in d 
below. Large quantities of explosives may be 
stored in this manner with relative safety. 

(4) If land is scarce and covered storage is 
required, consider the use of approved steel 
arch, earth-mounded igloos (either standard 
types as in paragraph 4-16b or austere field 
types shown in Air Force Definitive Drawing 
AD-33-15-72). These sectionalized, corrugated
arch structures allow storage of maximum 
amounts of mass-detonating explosives with 
minimum space between igloos. They are avail
able in any practical length in widths up to 30 
feet. The common earth cover gives acceptable 
protection against propagation of an explosion 
from one igloo to another. 

(5) Triservice or joint use storage facilities 
may be sited under the standard criteria. See 
pararraphs 1-6 and 5-20. However, if operation
al requirements prescribe, austere area criteria 
apply to any part of the facility falling directly 
under Air Force control. 

d. Module Description and Siting Criteria: 
(1) A module is a barricaded area (figure 

5-4) composed of a aingle separate or several 
connected hard-surfaced cells, separated from 
one another by a barricade. These pads are nor
mally without cover. A lirht, abed-type metal 
roof or comparable structure may be used to cov
er individual cells. Heavy atructurea or flam. 
mable material will not be used. All barricades 
must comply with pararraph 5-lSa, b, and d(l) 
and (2). Pararraph 5-13d(3) and (4) do not apply 
to modules. 
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(a) Module barricades must comply with 
the 2° rule in paragraphs 5-13a and b. Where 
possible, use of a 5° angle instead of 2" angle is 
recommended. 

(l:) Natural barriers should be used as 
much as possible in siting these modules. To 
aubstitute completely for a given part of the 
module barricade, natural barriers must give 
protection at least equal to that of a barricade. 

(2) Cell atorage pad size should accommo
date stocks. Storage pads should be hard sur
faced to minimize the effects of earth shock from 
an explosion. There is no restriction on the ar
ranrement of cells within a module or rroups of 
modules, except that cell openinrs must not face 
each other. The latter restriction does not apply 
if they are barricaded or meet the standard Q-D 
criteria for unbarrieaded aboveground maga
zines. 

(3) Within each cell, the NEW must not ex
ceed the limits shown in paragraph 5-11b. Mod
ule separation requirements are shown in table 
5-l. '" 

e. Module Use. The items which tnay be 
stored in modules are limited to high-explosive 
bombs, similar eased class/division 1.1 ammu
nition, CBU munitions in authorized 
nonflammable containers, and 20- and 30-mm 
ammunition packaged in metal or other 
nonflammable containers. 

(1) Within a module, stocks should normal
ly be limited to one type of munition. Within a 
cell, mixed storage of high-explosive bombs and 
CBUs present an extreme fragment hazard and 
ahould be avoided unless essential. However, to 
reduce the Maximum Credible Event (MCE) ex
pected from an explosion in one cell, "buffered" 
atorage arrangements may be used as described 
in chapter 12. 

(2) Nonmass-detonating CBUs and 20· and 
30-mm ammunition, when stored in barricaded 
facilities, are exempt from meeting the 2° re
quirement ofpararraph 5-13. 

f. Open Storage. Open storage sites, pads, 
and modules (aboveground magazines), used 
aolely for the storage of nonmass-detonating 
CBUa in metal containers and/or 20- and 
30-mm ammunition in metal containers, may 
be separated by a minimum distance of 70 feet 
for a maximum of 500,000 pounds NEW at each 
location. All other normal Q-D requirements 
(IB, Pl'R, intraline, and airfield areas) apply. 
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5-23. Emergency Explosives Storage and 
Operations: 

a. During combat and certain increased 
readiness conditions, u determined by the 
MAJCOM commander, explosives may be 
stored at reduced Q-Da and under conditions 
which do not meet the normal provisions of this 
regulation. In the event of a mishap, use of these 
reduced diatances, while preventing propaga
tion, will result in extensive damage and seri
ous injury to peraoDDel. Commanders should re
fer to section E to determine the additional risk 
to facilities and operations when these reduced 
distances are used. 

b. Off-base and on-base non-US targets will 
continue to be protected by the normal miDi
mum safety distances established in this regu
lation unless overseas hosts are willing to ac
cept reduced distances during the emergency. 

c. It is euential that preplanning be done by 
the base and the MAJCOM to control the emer
gency storage of explosives. Overseas com
mands should work out emergency agreements 
with their host countries where possible. Also, 
units should consider constructing barricaded 
facilities in those locations where normal Q-D 
criteria have precluded any explosives storage 
capacity but which could be used under these 
emergency conditions. During peacetime, these 
facilities could be used for storage of inert ma
terial or low-hazard munitions. Use of the re
duced distances below during peacetime is not 
permitted. 

d. The following on-base emergency storage 
Q-Ds may be applied during the duration of the 
emergency situation. · 

(1) IB distances may be reduced from 
K40/50 to 45 percent of K40/50, with mission 
(strategic) essential facilities protected by 
close-in barricades or incremental K30 without 
barricades. The minimum distance of 1250 feet 
need not be applied. 

(2) K18 (intraline) distances may be re
duced to K9 if barricades are provided. 

(3) Unbanieaded intermagazine separa
tion will be maintained to prevent propaeation 
and m888 detonation of the munitions uaets. 
Barricaded intermaeazine separation may be 
reduced to K2, unleu lesser separation is au
thorized for peacetime use. This is for storage 
only and no operations will be conducted at loca
tions separated by K2 u authorized by this 
paragraph. 

(4) For cla881division 1.2, intraline and 
Pl'R distances may be reduced to the required 
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intermagazine separation. IB expoaur. i may be 
separated from the PES by PTR distance. 

e. This reduced criteria for emergency stor
age will not be UJed when siting new facilities. 
All new facilities must be sited using normal 
peacetime criteria to auure maximum capabil
ity is built into each facility. 

1-14. Exploslve•Loaded Aircraft, Air· 
fteld Areas, ud Related Support Facilities: 

a. Parked uploeivea-loaded aircraft must 
comply with minimum airfield criteria in "AFR 
86-14. MAJCOMa may waive airfield criteria as 
stated in AFR 86-5. AFR 86-5 waivers will not 
be requested u prescribed for Q-D waivers in 
chapter 11 of this regulation. 

b. Airfield and heliport explosives-prohibit
ed areu are defmed in AFM 86-3, volume II, 
and AFR 86-14. Explosives and explosives-load
ed aircraft ahould not be parked in these areas. 
If they are, a waiver must be obtained as speci
fied in AFR 86-14. 

(1) Explosives, explosives facilities, and 
parked explosivea-loaded aircraft (or those be
ing loaded or unloaded) must be excluded from: 

(a) The ground area under the approach· 
departure zone of all rlXed and rotary wing air
craft landing facilities. 

(b) Ground areu in "clear zones" and on 
either aide of runways and taxiways, to the out
er limita of the primary aurface (lateral safety 
zones) described for the facility in AFM 86-3, 
volume II, or AFR 86-14, tables2-2 and 2-7. 

(2) On airfields for rlXed wing aircr .lft, ex
plosives should be kept out ofthose parts of the 
approach-departure zones that extend beyond 
the prohibited zones. This should be for the 
width and entire distance as prescribed in AFM 
86-3, volume n, or AFR 86-14, as applicable. 

c. Q·D separation requirementa for ex
ploaivea-loaded aircraft and related facilities 
are ahown in table 5-1, except u follows: 

(1) Combat aircraft configured only with 
the itema lilted below are exempt from Q-D re
quirement.; however, they must still be parked 
in a deaignated combat aircraft parking area 
and are treated as exploaivea-loaded aircraft in 
all other respects. This principle is expected to 
give enough clearance to protect against the ef
fects of an accidental, nonaimultaneo,ls detona
tion of a aingle item or a aeries of propagating 
explosiona. 

(a) Gun ammunition (30 mm or less). 
When loaded with other nonexempt munitions, 
run ammunition is not expected to mass deto-
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nate and need not be added to the other muni
tions to determine total NEW for separation or 
siting purposes. 

(b) Rockets-2. 75-inch. 
(c) Photoflash cartridges. 
(d) Class/division 1.4 munitions. 
(e) AlM-4 aeries missiles. 
<0 MK64 Mod 0 sounder underwater 

signals. 
(g) Pyrotechnice. 
(b) Gunships loaded with 40 and 105 mm 

ammunition. (Ammunition must not be left un
attended, must remain in shippin1 containers, 
and will be delivered and loaded immediately 
before engine start. MAJCOM safety approval 
is also required.) 

(2) Aircraft which contain only the in
stalled explosive items listed below are consid
ered "nonexplosives-loaded" and should be par
ked accordingly, unless they are awaitin1 an 
explosives load. These items are not added to 
the explosives load in determinin1 Q-D require
ments. 

(a) Moderate quantities of small arms 
ammunition for crew use. 

(b) Authorized signals or flares. 
(c) Egress system components. 
(d) Squibs. 
(e) Detonators for jettisonin1 external 

stores. 
( 0 Engine starter cartridges. 
(g) Fire extinguisher cartridges. 
(h) Destructors in electronic equipment. 
(i) Explosive components of emergency 

kits and equipment. 
d. An aircraft of a contract carrier is consid

ered a military aircraft if it is performing exclu
sive military functions. Parked aero club air
craft are nonmilitary aircraft for Q-D purposes. 
Operation of aero club aircraft on military run
ways or taxiways does not affect the military 
use only designation. 

e. In separating explosives from airfield and 
heliport explosives-prohibited areas, consider 
all limitin1 factors of Q-D, airfield prohibited 
areas, and airfield and airspace criteria <AFM 
86-3, volume II, or AFR 86-14). The minimum 
separation will be the criteria requirin1 the 
greatest distance. 

~25. Petroleum, Oil, Lubricant (POL) and 
Hydrazine H-70 Facilities: 

a. Facilities With More Than 500 Gallons: 
(1) Except for the special situations de

scribed in b below, table 5-1 will be used for de-
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termininl separations from explosives loca
tions or explosives-loaded aircraft to POL bulk 
storage, railroad tank car and tank truck di3-
charge operations, POL transmission pipelines, 
hydrants, and till standards for "retail" dis pens
inc operations involving quantities in excess of 
500 gallons. Pumps and pumphouses serving 
undersround POL systems must be located a 
minimum of 50 feet from explosives locations. 

(2) Fire clearance criteria from POL loca
tions is specified in the NFPA, Standard 30. It 
required tire clearances are greater than those 
required by this regulation, use the greater re
quired separation. 

(3) Antisiphon systems will be used where 
applicable. 

(4) Any aboveground petroleum storage 
tank which has a capacity of 661 gallons or more 
must be enclosed within a diked area as pre
scribed in AFM 88-15, AFOSH Standard 
127-40, and NFPA, Standard 30. 

b. POL Facilities Servicin1 Only Potential 
Explosion Sites: 

(1) POL tanks built on or above the surface 
of the ground which are supplied by under
ground pipes and service only an explosives op
erating area or line (such as a combat aircraft 
parking area or series of explosives inspection, 
build-up, and/or ready storage facilities) may be 
sited at incremental (K40/50) IB distance with a 
minimum of 400 feet from the supported PESs 
if: 

(a) A dike system is provided according 
to requirements of National Fire Protection As
sociation <NFPA), Standard 30. 

(b) The major command accepts the pos
sible loss of the tanks and any collateral damage 
that a fire might cause as a result of tanks being 
punctured by fragments. 

(2) When POL tanks service a single PES, 
the tanks may be located at the applicable rlfe 
protection distances from the PES as prescribed 
by NFPA requirements. Distances from other 
PESs shall be according to table 5-1. 

c. Explosivn safety separation is not re
quired between explosives locations and under· 
ground petroleum facilitin with 6,000 gallons 
or less of fuel oil for oil heaters or diesel-power· 
ed generators if: 

(1) The tank is properly buried and meets 
construction and r1re criteria accordin1 to 
NFPA, Standard 30. 

(2) The tank top is below the level of the 
heater room floor or equipment installation lev
el or if antisiphoning devices are installed. 
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d. Quantities of 500 Gallons or Less. Where 
tanks serve equipment (such as oil beaten or 
diesel generaton) located in ezploaives build
ings, antiaipboning devices will be used. They 
are not needed if the level of the tank installa
tion ia such that siphoning ia impoaaible. 

(1) AbovelfOund petroleum facilities (such 
u tanka, pumps, or pumphouaes) will be located 
a minimum of 50 feet from ezplosives locations. 

(2) If the tank meeta the criteria inc above, 
ezploaivea safety separation ia not required be
tween ezplosivea locations and underlfound pe
troleum facilities. 

e. Parking Fuel Service Trucks. Parking 
areas for fuel service trucks are considered ab
oveground petroleum facilities. 

f. Mobile Dispensing Units. There must be 
at least 100 feet between explosives and any mo
bile petroleum dispensing unit operating in an 
ezplosives area, except: 

(1) Where a shorter distance is needed dur
ing trar.sfer operations to an underground tank 
located at less than 100 feet (as allowed under d 
above). 

(2) Where needed to refuel a mobile ex
plosives transporter (such as the Environmen
tal Control Unit for the LGM-30) with the load 
aboard. 

(3) Where needed to refuel vehicles with 
miasiles in an alert or rapid dispersal posture 
(such as GLCM Launch Control Centers or 
Transporter Erector Launchers) in a Ready 
Storage Shelter or Quick Reaction Alert Facili
ty. 

g. Liquid Petroleum (LP) Gas Facilities. LP 
gas tanks will meet the requirements of this sec
tion for like quantities of fuel and explosives of 
the various divisions. 

b. Exceptions. The following are excepted 
from the above requirements: 

(1) Separation between POL hydrants set 
on the tlightline flush with the pavement and 
ezploaives-loaded aircraft or ezplosives loading 
and unloading operations. 

(2) POL supplies to support a single facility 
or small complex in a clear zone do not require 
Q-D separation from a PES. POL tanka do re
quire separation for fire protection from all fa
cilities, as prescribed by NFP A. 

(3) Materials-handling equipment. 
(4) Separation of facilities licensed accord

ing to paragraph 4-10 and POL facilities. 

~28. Mineral Exploration and Extrac
tion. DOD Directive 4700.3 (implemented by 
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AFR 87-9) requires that DOD lar.d be made 
available for mineral exploration and extrac
tion to the maximum extent po~sible consistent 
with military operations. However, it also rec
ognizes that ezplosives operations or land con
tamination may restrict or prohibit ezploration 
or extraction. 

a. Plana for mineral exploration or extrac
tion near ezplosives locations, or for leasing, 
transfer, or disposal of DOD property contami
nated with, or suspected to be contaminated 
with, ezplosives must be approved by the.DOD 
Explosives Safety Board (DDESB). Submit such 
plans according to the rules for site plans in 
chapterS. 

b. Mineral exploration and drilling activities 
must be separated from explosives locations by 
PI'R distance, provided there is no occupancy of 
the site by personnel when the exploration or 
drilling is completed. Use IB distance if occu
pancy is to continue after exploration or drilling 
is completed. If toxic chemical agents or muni
tions are present, contact HQ AFISC/SEWV, 
Norton AFB CA 92409-7001, to determine dis
tances to be maintained to the exploration or 
drilling activity. Examples of exploration ac
tivities are seismic or other geological tests. 
Drilling activities include exploration or ex
traction of oil, gas, and geothermal energy. 

c. Mining activities must be separated from 
explosives locations by IB distance. If toxic 
chemical agents or munitions are present, con
tact HQ AFISC/SEWV to determine distances 
to be maintained to the mining activity. Exam
ples of mining activities are strip, shaft, open 
pit, and placer mining which normally require 
the presence of operating p"'rsonnel. 

d. Exploration, drilling, and mining are pro
hibited on the surface of explosives or toxic 
chemical agent contaminated lands. Explora
tion and extraction are permitted by directional 
(slant) drilling at a depth greater than 50 feet 
beneath the contaminated land or by shaft min
ing at a depth greater than 100 feet beneath 
1uch land surfaces. 

Section D-Llquid Propellanu 

~27. Q·D Storate Criteria for Liquid Pro
pellanu: 

a. General Information: 
(1) These criteria are minimum require

menta for all Air Force installations where liq
uid propellants are present. This includes liquid 
and gaseous substances used for propulsion of 



r.;:ssiles, rockets, and other related devices. 
·:L:ley appiy to all types ofliquid propellant stor
:J.;e areas in which liquid fuels or liquid ox
idizers are stored, includinc missiles, rockets, 
a:1d multicompartm:ent· tanks. For more infor
mation on the characteristics of these propel
lants, see AFM 161-30, volume I or II, as appli· 
cable. 

(2) These criteria do not apply to: 
(a) Liquid propellant manu£acturinc 

fl\cilities. 
· (b) Prepackaged liquid propellant units 

when installed as components of weapon sys
tems havinc assigned storace compatibility and 
e xp losi ves classifications. 

(c) A sincle, minimum-size standard 
shipping container of a civen propellant. This 
container may be one 55-calion drum or one 
500-pound net weicht cylinder. Such containers 
will be stored in the normal manner prescribed 
for the commodity. 

(d) One nonstandard container with 
lesser quantities than (c) above. 

(3) When storage involves other explosives 
!solid) or explosive items, the Q-D criteria for 
those hazards, together with the criteria for the 
liquid propellant, will be used. 

( 4) These criteria do not consider toxic 
hazards. If the toxic hazari is a controllinc fac
tor in sitinc and storinc a liquid propellant, it 
should be considered along with explosives 
hazards when a site plan is prepared. 

·• (5) Q-D criteria tables shown below do not 
apply to propellants contaminated to a decree 
that would increase the hazards involved. Send 
a request through channels to HQ AF
ISC/SEWV, Norton AFB CA 92409-7001, to set 
up: 

(a) Q-D criteria for conditions other than 
those shown here; 

(b) Explosives equivalents for propel
lants; or 
·' (c) Combinations other than those in ta-
ble 5-9. 

(6) The military department developinc a 
liquid propellant (or fmt adopting for use any 
liquid propellant not listed here) must aaaign 
the hazard claaaification and compatibility 
croup designation. This will be coordinated 
with the other military department.. The re
sponsible MAJCOM will forward substantiated 
proposals for such assignment. as soon as sys
tems application planning allows or warranta to 
HQ AFISC/SEWV, Norton AFB CA 
92409-7001. 
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b. Determining the Propellant Quantity To 
Consider in Calculatinc Required Separation: 

(1) The NEW of a propellant is the total 
quantity of the propellant in a tank, drum, cyl
inder, or other container. When storage con· 
tainers are not separated from each other by re· 
quired distances, calculate the quantity of 
propellant on the basis of the total contents of all 
such storage containers. Propellant in related 
pipinc must be included to the point that posi· 
tive means have been provided for interrupting 
the flow in the event of a mishap. 

(2) Where incompatible propellants are not 
separated by the required distances, or provi· 
sions are not made to prevent their mixing, the 
combined quantity of the two will be used. Con
sult table 5-9 to see if high-explosives equiv
alents apply. 

(3) When quantities of propellants are giv
en in gallons, table 5-10 will be used to find the 
quantity in pounds. 

c. Measurinc Separation Distances to Expo
sures: 

(1) Measure the distance from the closest 
point of all hazard sources (containers, build
ings, or positive cut-otT points in piping). The 
source requiring the createst distance will be 
the controlling factor. See d(2)1 h) below for pipe
lines. 

(2) When buildings containing a propellant 
in cylinders or drums are effectively subdi· 
vided, measure distances from the nearest con
tainer or the separate subdivision of containers 
requiring the greatest separation. 

d. Hazard and Compatibility Storage Group
ings: 

(1) Liquid propellants may be hazards of 
various types and decrees (table 5-11). The fol
lowinc croups are based on these hazards: 

(a) Group I. Relatively Low Fire Hazard 
(Table 5-12). These materials are the least haz· 
ardous. They have, or may develop, a f1re haz· 
ard potential requiring some separation. 

(b) Group II. Fire Hazard (Table 5-13). 
These materials are strong oxidizers, subject to 
rapid combustion. When they come in contact 
with certain materials, such as organic matter, 
these propellant. present a serious f1re hazard. 
Therefore, storace facilities are prescribed, on 
the basis of quantitiu involved, to minimize 
property lou. 

(c) Group m. Fragment and Detlacra· 
tion Hazard (Table 5-14). Storage containers of 
these materials may rupture in a flA or deflag· 
ration or there may be a vapor phase explosion. 



f 

AFR127-100 3 AuiUJt 1990 87 

Either the pressure rupture or vapor phase ex
plosion can cause a fragment hazard from the 
container, ita protective structure, or adjacent 
material. 

as mass-detonating explosives. They create air 

blast overpressure as well as. severe fragment 

(d) Group IV. Detonation Hazard (Table 
5-15). These materials present the same hazard 

hazards from containers and surrounding 

equipment and material. 

Table 5-9. IJquid PropellaDt HiJh Ezplo1ives (TNT) EquivaleDts. 

n.o-·A- n--;;Li) anne Bn ..wmfi) ILdCm LlUJICII ,AJ)S(2) 
1.02 - 1.82 60 perc•t 10 percat 

LOz - 1.82 + u-1 •• of 60 =rc•t for ~ - 1.82 10 rc•t or LOi - 11-1 
•• of 10 perc•t of LOz - 1.82 

20 percat for LOz - 11-1 

LOz - U-1 or LOz - D3 10 perc•t 20 percat ~to 500,000 gg;a•• pla. 10 pore t a.or 500, oo poaD .. 

IDhJ.bitod led ~'~aiD& L~ •itdc .Acid (IUII&)-Ui 10 porc•t 10 perc•t 

'WM-VJE® 10 percat 10 porc•t 

IIPIIA-V'IID + JP-40 10 porcat 10 porceDt 

•zo4-un.& + •z14® 5 porcat 10 porc•t 

•z04-VDII + •zi4·Soli4(!) Pin yercat Jh• 1.1. fquiYal-at o tbe ao id propoll&Dt 10 Grcmt 11a. •·!· •ru•at~t of • aoli propo laD 

Pat&borao + a bel 10 porceDt 20 porcat 3.a to 500,000 ~citl 
plua 10 perc t a.or 500, 00 ?OIIDIS• 

Pat.allor&De + a Ozidi-r 10 porcat to perc:•t 

Tetraitra.etlaazw (alcme 
or 1D ca.biaaticm) 

100 porcat 100 porcat 

•ttra.etb.ao (&lODe or 
ill c.-lliaaticm) 

100 perc:eDt 100 porcat 

lllbatitatillllla Pereat.aft:.JiYIID &bon Clllllti:lu to apru 'lrhe~e &DJ of tbe @ .Uatitu aiLon bel- an aade i:l baa c coiiiiJJ::atilllll. 4 

NOTES: 

1. Basis of the table. Developed by the Department of Defense Explosives Safety Board Work Group on 
Explosives Equivalents for Liquid Propellants. Tetranitromethane and nitromethane are Hazard Group 
IV propellants and are knoWD to be detonable. The net weight of all nonnuclear mass-detonating explosives 
involved in any configuration, including components of nuclear items, will be added to the above equivalen
cies, where applicable, in determining required aeparations. See paragraph 5-27a(5) concerning equiv· 
alents for combinations other than shoWD above. 

2. The percentage factors used for the explosives equivalencies of propellant mixtures at launch pads and 
static test stands were based on auch propellants located aboveground and unconfined except for their 
tankage. Other configura tiona will be considered on an individual basis to determine applicable equivalen
cies. MAJCOMs concerned will submit -substantiated recommendations to HQ AFISC/SEWV, Norton AFB 
CA 92409-7001, together with, or in the same manner as, site plans for new facilities under chapter 8. 

3. These are hypergolic combinations. (Fuel and oxidizers that will ignite with each other.) 
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Table 5-9. Continued. 

4. Substitutions, Alcohols or other hydrocarbons substitute for RP-1; H202, F, BrFa. CLFa, OF2. or 03F3 
substituted for L02, Monomethylhydrazine substituted for hydrazine or unsymmetrical dimethyl
hydrazine (UDMH), or ammonia substituted for any fuel where hypergolic combination resulta. 

Table 5-10. Facton forConvertina Gallons of Propellant Into Pounds. 

Ita JIOUJIDI PD Q&LLO• 1.'1 TID DmUI ., 

:nn=a- •-xta 5.1 •• •• 5I 
·~ hDHeaan:- 20.7 61 QaloJiAe !ri war 15.3 51 
lthy l.lc=l. ••• 61 
lthy -· 7.3 51 PlaoriAe 12.1 -301 Purtur,.l l.lcabol. 1.4 dl ~droaa ferozi (tO percat) U.l 51 !lydraa!De 1.4 II I1opr~~ Ucabol ••• II Liqi:a.U dro.Jn o.st -423 
~~tms:1 t.s -297 

••• 61 
~~ra-~l~ldraa!De 7.3 61 I tra.e 1.5 61 litroJ:: !etrozida lZ.l 61 Otto l 10.3 77 Qzran D flaorlda 12.7 -229 Oaoae Difluoride 14.1 -217 Peataboruae 5.2 51 Pe~gl Plaodda 12.0 61 led 1 nuic Acid (III A) 12.5 51 n-1 6.1 51 !etraaitra.ethua 13.6 71 tn:llll ••• 61 tn:lai/B7draa!De 7.5 61 
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Table 5-11. PropellaDt Hazards and Compatibility Groups. 

Liquid Propellaat . I Liquid Propellaat hopellaat Da&ard Group CoapaUbility 
(Note 1) ·stora1e Group 

(Note 2) 
The alcohol•: CRJOB, C2~0H, CCB3) ~BOB I Liq-C ADhydroua Aaaoaia, KH3 I Liq-C ADiU.u, C,Bilnlf I l.iq-C Hydroc&rboD ue a, JP-4, JP-5, D-1 I L_iq-C Ni troceD 'JWtroxide, •20f I Liq-A Otto Puel II I Liq-G led Puaiq •Uric Acid, BNOJ I Uq-A NOS-51-8 Moaopropellaat I Liq-G 
BroaiDe Patanuoride, arr5 II Liq-A ChloriDe Trift~,ClP3 II Liq-A H1dro,.a Peroxide ll'e&ter tbaa 121 120z II (llote 3> l.iq-A Liquid FluoriDe, LI'J u Liq-A Liquid OlrfleD, 1.02 (Note 5) II Liq-A Percblor1l Fluoride, ClOJP u Liq-A a.nea Dilluoride, or2 II Uq-A oz oDe Dinuoride, O;s!' 2 II Liq-A 
Zthyleae O.ide, C2H40 III Liq-D Hydraziae, N2H4 III Llq-C HJdra&iae-UDMH aizturee III Liq-C Liquid Hydr01ea, LH2 III Liq-C Mixed Aaiae tuela III Liq-C Moaoaethplbfdi'&&1De, CI3NHNH2 III Liq-C Peataboraae,x:a:g III Liq-D UDMH, CCH3>2 2 III Liq-C 
Nitroaetbaae, CR3N~ IV (Note 4) Liq-P Tetranltroaethaae, (NOz>4 IV Llq-F 

NOTES: 

1. The toxic hazard may be an overriding consideration. Consult AFM 161-30, volume I or II, to determine toxicity and related siting criteria. 

2. If the propellants can be stored together without increasing the hazards, they are assigned the same compatibility group letter. Propellants with unlike letters are incompatible for storage. The prefix "Liq" is used here to distinguish liquid propellant groups from the groups listed in paragraph 4-18. Do not mix liquid compatibility storage groups with other explosives storage groups. This list does not include groupE commodities listed in AFM 161-30, volume II, because they do not require explosives safety considerations. Groups F and G have been added. 

3. Under certain conditions, concentrated hydrogen peroxide greater than 74 percent can detonate. 

4. Although nitromethane is chemically compatible with Liq-C propellants, it iJ assigned to a separate eroup because of explosives hazard differences. Group F has been added to provide the required degree of aafety under the circumstances. 

6. LOX generating plants and storage facilities containing breathing oxygen will be separated from explosives locations by at least 75 feet if unoccupied. If normally occupied, they must be separated from explosives locations according to table 5-1. 

(2) Since the hazards differ in each of the 
above groups, the predominant hazard of a pro
pellant can vary with the storage location and 
the operation involved. In determining safety 

criteria and separation distances, consider the 
following conditions: 

(a) Range Launch Pads. Range launch 
pads involve research, development, test, and 



space exploration launches. The closeness of 
fuel and oxidizer to each other makes these op
erations hazardous. Launch vehicle tanks are 
also involved. Higb::~~plosives equivalents 
must be used. 

(b) Operational Launch Pads. Activities 
at operational launch pads are similar to those 
at range launch pads. Launch vehicle tanks are 
involved at these locations. High-explosives 
equivalents must be used for all quantities of in· 
compatible propellants that could possibly be· 
come mixed in the event of a mishap. When an 
operational launch pad is used for training 
launches, it will be considered a range launch 
pad. 

(c) Static Test Stands. These units re
main static and are subject to better control 
than obtainable in (a) and (b) above. To reduce 
the hazard related to rockets or missiles on 
launch pads, tanks may be separated (except 
fuel and oxidizer tanks that are mounted one 

: above the other). High·explosives equivalents 
must be used for all quantities of incompatible 
propellant that could possibly become mixed in 
the event of a mishap. The hazards from prop
erly separated "run tanks" (operating tanks) 
and piping are generally the hazards for the ma-

. terials they contain. This does not apply if the 
materials are incompatible and may become 
mixed. If the materials are subject to mixing, 
use high-explosives equivalents. 

(d) Ready Storage. This storage is close 
to launch and static test stands, but it is not usu
ally directly involved in feeding the engine. If 
the facility is designed to prevent mixing fuels 
and oxidizers or initiation of a detonation in or 
on nearby facilities, it presents Group I through 
III hazards. However, if positive measures can
not be taken to prevent mixing of fuel and ox
idizer or to prevent the propagation of a detona· 
tion, use high-explosives equivalents. 

(e) Cold-Flow Test Operations. These 
present only rlfe and fragment hazards if the 
system is airtight, fuels and oxidizers are never 
employed concurrently, each commodity haa a 
completely separate isolated system and fit
tings to positively prevent intermixing, and the 
propellants are of required purity. Otherwise, 
use high-explosives equivalents. 

(f) Bulk Storage. This is the most re· 
mote storage. It is never directly connected to 
any launch or test operation. It consists of the 
area, tanks, and other containers. It includes 
the tanka and containers used to hold propellant 
for supplying ready storage and, indirectly, run 
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tanks where no ready storage is available. It 
generally presents fragment hazards. However, 
if positive measures cannot be taken to prevent 
mixing of fuel and oxidizer or to prevent propa
gation of a detonation, use high-explosives 
equivalents. 

{g) Rest Storage. This resembles bulk 
storage. It is a temporary parking location for 
barges, trailers, tank cars, and portable tanks 
used for topping operations (when not engaged 
in topping operations). It includes parking loca
tions for such vehicles when they are unable to 
empty their cargo promptly into proper storage 
containers. Fire and fragment hazards govern. 
A transporting vehicle becomes a part of the 
storage container to which it is attached during 
propellant transfer. 

(b) Transfer Pipelines. These present 
minimum hazards when used to transfer Group 
I through III propellants between unloading 
points md storage areas or between storage 
areas and points of use. Group IV material is 
generally too hazardous to be moved any signifi
cant distance through such lines. Short fill, 
drain, or feeder lines that are part of a system 
are not considered "transfer pipelines" within 
the meaning of this paragraph. The following 
apply to transfer pipelines: 
Group I No minimum Q-D has been set up. 

Give normal fire protection for 
each pipeline site. 

Groups II Keep at least 25 feet between the 
and III pipeline and inhabited buildings 

of any type. Give normal fire pro
tection for each pipeline site. 

Group IV Generally considered too hazard
ous to transport by pipeline. How
ever, if the line is designed to carry 
the material, apply the criteria i:n 
table 5-15 to each part of the line 
not covered by the safety radius 
formed by applying the principles 
inc above. 

(3) Liquid propellants used for propulsion 
or operation of missiles, rockets, and other re
lated devices are assigned to hazard groups an.d 
compatibility storage groups. 

e. Tables of Distances: 
(1) Group I. Relatively Low Fire Hazard. 

Table 5-12 applies. 
(2) Group II. Fire Hazard. Table 5-13 ap

plies. 
(3) Group III. Fragment and Deflagration 

Hazard. Table 5-14 applies. 



I" 

/ 

I 

' 

' 

_; 

A7R 127-100 3 Aurust 1990 

(4) Groups I, D, and m. When Groups I, II, 
and III materials are stored with more hazard
ous materials under conditions described in d(2) 
above, tables 5-9 and 5-15 apply, as appropriate. 

(5) Group IV. Detonation Hazard (100 per
cent high-explosives equivalent). Table 5-15 ap
plies. 

(6) Compatible Storage. Separation dis
tance between stored quantities of different 
propellants of the aame compatibility storage 
croup will be determined as follows: 

(a) For propellants of the aame hazard 
croup, use the distance given in the intrag
roup/intraline column of the applicable table 
(5-12, 5-13, 5-14, or 5-15) for the largest quan
tity ofpropellant involved. 

(b) For propellants of different hazard 
croups, based on each quantity of propellant in
volved, determine the distance given in the in-
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tragroup/intraline column of the applicable ta
ble for each hazard class. Use the greatest 
distance. 

(7) Incompatible Storage:· · 
(a) When propellants are of different 

compatibility aroups, use the greatest IB dis
tance. EXCEPI'ION: If propellants are subdi
vided by barriers, or other means to prevent 
mixing in the event of a mishap, determine the 
minimum separation as in {6)(a) or (b) above, as 
applicable. 

(b) Minimum separation between quan
tities of hazard Groups I through IV and the var
ious "divisions" of other explosives will be the 
distances prescribed for POL in paragraph 5-25. 
Use table 5-1 for the division of explosives in
volved. If more than one division is involved, 
use the distance for the greatest separation. 

Table 5·12. Hazard Group I Separation Distances. 

•-cl• r-r ... .,.u.t EnllitM 

cr~·-latet m;q. .. 
0..1' .t 0..1' J!•U.a .Ia It 

Col 1 Col I Col I 

t=l 10 j•• , 
00 ool .! SOD tool 

••• 1101 b SOD ro: JU ... 
100 ,.= .. 
100 10 

,.ooo .ooo J: .ooo ·= ·::: :ooo ~~ 
;=··· .ooo DO .ooo ··= n 000 

a=··· 1:= 
tO 

1:111 
.ooo 11 

:ifi .... 
m 

... o 
·Ill 'ooo .... 

'ooo := ·:oo 
: 00 :ooo 

'·NOTES: 
' ' l'· See paragraph 5-27a(2)(c) and (d). 

\ 
I 

\,See paragraph 5-27e(7). 
\ 
~paragraph 5-27e(6). 

\ 
' 

lat:f.-..p/ 
mn~· ~t-• ltoJ••• ,.., .. 
•t•u.c• ... lit 

Col • 

u •• •• ., 
:J 

B 
60 

I I 

,_.. ef Prwpell.at ~MAU;" latl'afl'oap/ 

~ .. uti'· iu ic l'i.l· .. t-
&o.atel 1•~··· :t:==i·i· n.fl. ..... .. 

... 1' .. 0..1' lbu.ce .... lit l"t.aac• ... lit 

Coll Col I Coli Col • 

ft 000 , .ooo 

~r " ::::: .... r· .ooo 00 

1:111 ·= I OS 
10 :ooo •ooo p• .ooo 'ooo 15 .ooo •ooo 

HI 
0,000 •ooo 
0,000 •ooo tl o.ooo so'ooo 0 

~~= 
400'000 a 0 

o'ooo ur= ~~~ 
=m 

'ooo ., •• 

j:ill •• ., 

, so 

1111 r ·m· . 
0 : :g I 
I ~ : : . 0 : :- I I 10 I 

f. CAUTION: Extrapolations above 1,000,000 
pounds extend well outaide data included in the 
Bureau of Mines report forming the original ba
aic criteria. However, they are supported by in
dependent calculations and knowledge of like 
phenomena. 
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b. Intraline Distance: 
(1) K9 corresponds to a peak overpresaure 

level of 10 to 11 psi (0. 7 ban). Blast oceurrine at 

t:1.is distance may cause the followine damage: 
(a) Unstreucthenad buildings will sutTer 

severe structural damage approachin1. total de
struction. 

(b) Severe injuries or death to occupants 

of the uposed site are to be expected from direct 

blast, building collapse, or by impact with hard 
surfaces. 

(c) Aircraft will be damaged both by 

blast and fragments to the extent that they will 
be beyond economical repair. If the aircraft are 

loaded with explosives, delayed explosions are 

likely to result from subsequent rtres. 
(d) Transport vehicles will be heavily 

damaged, probably to the extent oftotallosa. 
(e) Direct propagation of explosion be· 

tween two explosives locations is unlikely when 

barricades are interposed between them to in· 

tercept high-velocity,low-angle fragments. 
(0 Improperly designed barricades or 

structures may increase the hazard from flying 

debris or may collapse in such a manner as to 

increase the risk to personnel and equipment. 
(g) Barricading is required. Additional· 

ly, exposed structures containing equipment of 

high-monetary value of critical mission impor· 

tance or wherein personnel exposure is signifi· 

cant may require hardening. 
(h) Reinforced concrete facilities will 

sustain major damage. Serious injuries and fa· 

tali ties are expected. 
(2) Kl8 corresponds to a peak overpressure 

level of 3.5 psi (0.24 ban). Blast occurring at 

this distance is not expected to result in direct 
propagation of the explosion but may cause the 

following damage: 
(a) Some possibility that delayed com

munication of an explosion may occur from rtrel 

or as a result of equipment failure at the ex· 

posed site. 
(b) Damage to unstrengthened buildings 

will be of a serious nature and approximate 50 

percent or more of the total replacement coat. 
(c) There ia a 10-percent chance of ear· 

drum damage to personnel. 
(d) Personnel injuries of a serious nature 

or possible death are likely from fragments, de· 

bris, firebrands, or other objects. 
(e) Unsheltered aircraft can be expected 

to suffer considerable structural damage from 

blast. Fragments and debris are likely to cause 

severe damage to aircraft when small quantit· 
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ies of explosives are involved. Airc:-aft parked 

in hardened shelters are nearly totally protect

ed. 
(f) Transport vehicles will incur exten

sive, but not severe, body and glass damage con· 

sistinl mainly of dishing of body panels and 

crackl in shatter-resistant window glass. 
(I) Control of pressure by suitably de

signed suppressive construction at the PES or 
protective construction at the exposed site may 

be practical. Use of such construction to with· 

stand blast at the exposed site may be practical. 

Use of such construction to withstand blast 

overpressure is encouraged if it is more eco
nomical than distance alone, or if sufficient dis
tance is not available to prevent the overpres

sure from exceeding this level. 
(h) Reinforced concrete facility walls 

will r~eive moderate cracking. Minor injuries 
to occupants may occur. 

c. Public Traffic Route Distance. K24 corre· 

sponds to a peak overpressure level of 2.3 psi 

(0.16 bars). Blast occurring at this distance may 

cause the following damage: 
( 1) U nstrengthened buildings can be ex

pected to sustain damage approximating 20 per

cent of the replacement cost. 
(2) Occupants of exposed structures may 

sutTer temporary hearing loss or bjury from 

secondary blast effects, such as building debris, 

and by impact with hard surfaces. 
(3) Personnel in the open are not expected 

to be killed or seriously injured directly by 

blast. There could be some personnel injuries 

caused by fragments and debris dependin1 

largely on the explosives source structure and 

the amount and fragmentation characteristics 
of the ammunition. 

(4) Vehicles on the road should suffer little 

damage unless hit by a fragment or unless the 

blast wave causes momentary loss of control. 
(5) Unsheltered aircraft should suffer mod· 

erate damage to appendages and sheet metal 

skin from blast and possible ··ragment penetra

tion. However, the aircraft should be operation· 

al with field-level repair. 
(6) The risk of injury or damage due to frag

ments for limited quantities of explosives at the 

explosives source can be reduced by barricad· 
ing. Also, many situations arise where control 

of pre11ure by suitably designed suppressive 

construction at the PES or protective construc
tion at the exposed site is practical. 

(7) Reinforced concrete facilities and their 

occupants are protacted. 

( 
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d. Airfield Distance. K30 corresponds to a 
peak overpressure level of 1. 7 psi (0.1 bars). 
Blast occurring at this distance may cause the 
following damage. 

(1) Unstrengthened buildings can be ex
pected to sustain damage approximating 10 per
cent of the replacement cost. 

(2) Occupants of exposed unatrengthened 
structures may suffer injury from secondary ef
fects, such u building debris. 

(3) Aircraft in landing and takeoff status 
could lose control and cruh. 

(4) Unsheltered military and commercial 
aircraft will likely sustain minor damage due to 
blast but should remain airworthy. 

(5) Personnel in the open are not expected 
to be killed or Hriously injured directly by 
blut. There could be some personnel injuries 
caused by fragments and debris depending 
largely on the explosives source structure and 
amount of ammunition and fragmentation char
acteristics thereof. 

(6) The risk of injury or damage due to frag
ments for limited quantities of explosives at the 
PES may be reduced by barricading or by apply
ing minimum fragment distance requirements. 

e. IB Distance. K40/50 corresponds to a peak 
overpressure range of 1.2 to 0.85 psi (0.08 to 
0.06 bars). (For igloos, where reduced IB dis
tances CK25/50 and K35/50) are authorized, the 
blast effects will be equivalent to K40/50 for 
other explosives locations.) Blast occurring at 
this distance may cause the following damage: 

(1) Unstrengthened buildings can be ex
pected to sustain damage up to about 5 percent 
of the replacement cost. 

(2) Personnel are provided a high degree of 
protection from death or serious injury. Injuries 
that do occur are caused principally by glus 
breakage and building debris. 

(3) Personnel in the open are not expected 
to be seriously injured directly by blut. There 
could be some personnel injuries caused by trag
menta and debris, depending largely on the 
PES, the amount of ammunition, and ita frag
mentation characteristics. 

(4) Unsheltered aircraft are nearly totally 
protected. 

(5) Control. Glass breakage and structural 
damage can be reduced by means of orientation 
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and by keeping the surface area of exposed glass 
panels to a minimum. 

6-31. Effects on CombatAlreraft: 
a. The degree of damage to an aircraft by a 

detonation not only depends on the distances 
but on other factors such as the type of protec
tion given, aircraft design and size, height of 
burst, and material ductility. Aircraft parked 
with the nose pointed toward the burst will suf
fer leu damage than those with the tail or either 
side pointed toward it. Overpreuures of 1 to 2 
pai are enough to dish in panels and buckle stiff
eners and stringers. Peak overpressures of 4 to 
6 pai may cause damage beyond economical re
pair or destruction. The following are generally 
accepted u damage clauification guidance for 
aircraft: 

(1) Major Damage. Depot level mainten
ance required to restore aircraft to operational 
status. 

(2) Moderate Damage. Intermediate level 
maintenance required to restore aircraft to 
operational status. 

(3) Minor Damage. Flight of the aircraft 
not prevented, although performance may be re
stricted. 

b. Barricaded K6 (27 psi) or unbarricaded 
Kll (8 psi) will prevent simultaneous detona
tion of explosives on adjacent aircraft. It will not 
prevent delayed communication by fire from 
one aircraft to another. Thus, these aircraft 
could be a total loss. 

c. Kl8 (3.5 psi) is the minimum distance of
fering a reasonable degree of protection against 
propagation between explosives-loaded aircraft 
in the open. 

d. Whatever the separation, the risks to oth
er aircraft can be substantially reduced if they 
are oriented correctly. Virtually all weapon 
warheads have markedly directional fragmen
tation patterns, even where they were not spe
cifically designed to achieve this effect. For gen
eral purpose (GP) bombs, some 80 percent of the 
fragmenta, and all these having the highest ve
locities, are found to occur in a zone of approxi
mately 30° at right angles to the bomb's major 
axis. H a loaded aircraft is aligned so that this 
zone is not pointing at another loaded aircraft, 
the chances of propagation are reduced signifi
cantly. 
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Table 5·18. Overpressure Effects. 

ELEMENT DAMAGI SIDE ON 
OVERPRESSURE 

Comral llltfece 01 ottw 11111101 dllnlll 1.~2.0 

Alrcrlft Major rtpllr 2.~3.0 

Colftpl.te de~Uuct~Oft 4-10 

Shlftlllftl, ooc:alonll fnme flilu,.t a.•u 
Gl• wlnclowa, 11111 end 1111111 

._ fi'IIM fellurw1 1 ... 3.0 

Roof l'lftln •ecbd ·o.•u · 

Wood friiM ltNCN,. Studlllld lfiMttll"' ...... 1.~3.0 

Col'- fMII a.o 

Cotn~lltld alumlnumlltlll lllftlll"' mocltfttlly 0. .. 1.0 
llucld~fttl ...-ftld 

Mttll (IIIUII type) bulldl"ll S..... buddi"IIIOIM ,.,,,, tom off. 1.0.2.0 

Complete dtltNCtlon of lldl"tllntlrior cltwoytd2 0¥113.0 

Concret.t block or IItteii Will, s.ttra dam191flflmatl"' 1.0.2.~ 
•12 lndl• (unrllnfOI'Cid) eon,... 7.0.1.0 

Cotr\1....., •l:llltoe llctlnt Shenerint t.~2.0 

Moclttlte cnclclftl 3.1).4.0 

Rlinforud ooncrtll Wille 
Sntrt 101111"11-11 cii••CifNIIt LO.I.O 

Concrete lfleltltl, .. ftMI NIIIIIN to-t• 

Complete dlltNCtiOft t4-20 

su;n dltNtl a.•t.l 
Liquid noAtl tanka S.wtNdiiNII 3.1).4.0 ,.,.,...,,ad) 

eon ... •to 

Vthldllllrlllen c:orn,lete dlltructlon 10.1. 

Modlret.t dl .... ... 
Hew, I'MCIIIIIIFY lllflll'ltOII. Collllll.te diltll.-menc •to CIOflllll ..... Ill:) 

DeftNctloft t4-20 

Steel tOWII'I llown doWft 30. 

1 NOTES: 
· -1. Frame failure will not occur if glau is thin and breaks easily. 

2. Frame failure may occur if siding has been reinforced or strengthened. 
3. For reinforced walla or thoH built between rigid supports, pressures of 3.0 to 4.0 pounds per square 
inch (psi) are needed for damage or shattering. 
4. Where explosives quantities are large, lesser pressures may destroy towers. 

( 

.. 
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K-fAC10R tn ILI$.1/3) 

Fipre 5-5. Peak Overpressure va Scaled Distaace. 
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Chapter& 

ELECTRICAL HAZARDS 

8-1. General Information. The installa· 
tion and use of electrical equipment within ex
plosives buildings, magazines, operating loca
tions, shelters, etc. will comply with the latest 
edition of the National Fire Codes, Standard 70 

-- (NFC 70), as a minimum, unless stated other
wise in this chapter. NFC 70 is also known u 

-- the National Electric Code (NEC). 

8-2. Location of Eleetrieal Equipment. In 
planning electrical equipment for hazardous lo
cations, it is often po~ible to reduce the quan· 
tity of special equipment needed by placing the 
equipment in safe or less hazardous areas. 

a. Hazardous Locations. The presence of ex
plosives does not necessarily make an area a 
"hazardous location" with respect to electrical 
equipment or wiring. To qualify as a "hazardous 
location," conditions listed in (1) through (3) be
low should either exist or be probable under 
operational or accidental situations. Some spe
cific definitive drawings for explosives facilities 
require the installation of certain basic electri
cal equipment meeting parts of the code for the 
sake of versatility. Hazardous locations are di
vided into three classes. Each class is broken 
down into two divisions: Division 1 (the more 
hazardous) and Division 2. For additional infor
mation, see the NEC. 

~ (1) Class I. A location where enou1h flam· 
mable gases or vapors exist, or may be present 
in the air to produce explosive or ignitable mix
tures. A room or building that contains vapors 
from which explosives may condense will be 
considered a Class I hazardous location. 

(2) Class II. A location which is hazardous 
because of the presence of combustible dust. For 

· example, a room or building that contains explo
sive dust whose size or chemical composition is 
such that particles may disperse to create an ex
plosive atmosphere. 

(3) Class III. A location which is hazardous 
because of the presence of easily ignitable fibers 
which are not likely to be in suspension in air in 
large enough quantities to produce an ignitable 
mixture. 

b. Approved Equipment. Electrical equip
ment listed by the Underwriters' Laboratories 
(UL) or other recognized testing agency is ac
ceptable only when used under the recommend
ed environmental and operational conditions. 

Equipment will be approved not only for the 
class oflocation, but also for the explosion prop
ertiea of the specific gu, vapor, or dust that will 
be present. For additional details see the NEC. 

c. Special Requirementa: 
(1) Electrical equipment and initallationa 

in Class I, U, or ID hazardous locations involv· 
ing explosives will comply with the require
menta of the code for Division 1 of the appropri· . 
ate hazardous location clau. Equipment and 
installations in locations which could be used u 
either a Class I or U hazardous location will 
meet the requirementa ofboth classes. 

(2) An alternate source of power must be 
available for explosives operations where the 
lack of a continuous power supply may cause a 
fl!'l or explosion. 

(3) Low power, solid state devices which 
are "intrinsically safe" under the National Fire 
Codes, Standard 493, may be used in any haz
ardous location. 

d. Maintenance. More than ordinary care 
will be taken in the maintenance of equipment 
and electrical installations in hazardous loca
tions. The equipment must be periodically in· 
spected and maintained by qualified personnel, 
with a written record kept of the inspections and 
maintenance. Where inspection frequency is 
not prescribed in a technical order (TO), tech
nical manual <TM), or other directive, the in
spection period will be fixed by local authority 
on the basis of the existing situation. 

e. Photographic Lighting. Magnesium flash
lights or photoflash bulbs are not allowed in 
hazardous locations. Only lighting equipment 
bearing the UL listed label for the hazard in
volved will be used in photography. 

8-3. Repairs of Eleetrieal Equipment. Re
pairs and changes will be made only by qualified 
persons authorized to do such work. Where the 
equipment may have been exposed to contami
nation from explosives, the explosives will be 
removed or neutralized before repairs are start
eel. 

8-4. Eieetrieal Lines. The following stan
dards apply to each explosives location within 
an explosives storage area and to ready ex
plosives facilities located outside a storage area. 
They are mandatory for new construction and 
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recommended for aistinr facilities. They do not 
apply to licensed explosives locations on the 
base (suc:h as survival equipment rooms, egress 
aystems maintenance shops, or arms rooms). 

a. Existing lines of all types carrying 15,000 
volta or less should be 11parated by at least 50 
feet from the nearest c:onduc:tive point of any ex
plOiives operating or storage location. The sepa
ration distance should be creater than the dis
tance between the poles whic:h aupport the lines. 
Items auc:h as metal window framea, lightning 
arresters and their exposed and down connec
tora, metal doors, ventilators, and cround sys
tems are examples of conductive points. 

b. Public: 11rvice communications lines, pri
mary military emergency communications 
lines, and uisting high voltage electrical power 
lines exceeding 15,000 volta ahould be separat
ed from explosives by incremental public traffic 
route CPTR) distance as shown in table 5-l, but 
in no c:ase will the aeparation be leu than 200 
feet. Underground electrical distribution sys
tems are separated as a government-controlled 
underground utility ac:c:ording to table 5-1, line 
29. For existing abovecround main distribution 
systems, use the criteria in c(2) below. 

c. For power lines or explosives locations sit
ed after 1 February 1982, the following separa
tions also apply: 

(1) For aboveground electrical distribution 
lines carrying less than 69 kilovolts (kv), the 
towers or poles supporting these lines and un
sta.fTed elec:tric:alsubstations will be no closer to 
explosives exposures than incremental PTR 
distance. 

(2) For aboveground electrical transmis
sion lines carrying 69 kv or more, the towers or 
poles supporting these lines and power houses 
which are part of a grid system serving a large 
otT-base area will be located no closer to ex
ploaivea exposures than incremental inhabited 
building distance. Incremental PTR may be 
used i!lO.. of the line will notc:reate aeriousao
cial or economic hardships. 

(3) Elec:tric:al transmiuion linea which can 
be interrupted without lou of power (i.e., power 
il rerouted through other existing lines or net
works) will be 11parated from explosives sites 
ac:c:ording to (1) above. 

1-1. Electrical Service Linea to Exploaivea 
Location• (Except Licensed Exploaivea Lo
cations). Each 11rvic:e line (except for local 
telephone connections and similar low voltage 
"intercom" or alarm systems) must be run un-
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derground from a point at least 50 feet away 
from the building. The line side ofthe main dis
connecting switch or circuit breaker must have 
suitable lightning arresters, usually at the 
point of the overhead to underground riser ser
vice connections. 

a. When the service entrance conductor ter
minates in a normally open switch or a single 
transformer (in, on, or near the building), there 
must be a MCOnd set of properly grounded light
ning arresters nearby. 

b. Aboveground electrical service lines re
quired to be in close proximity to an explosives 
operating facility will be no cloaer to that facili
ty than the length ofthe lines between the poles 
or towers which support the lines, unless effec
tive means are provided to assure that ener
gized lines which break, cannot come into con
tact with the facility. 

c. If possible, local telephone service and 
similar low voltage "intercom" or alarm sys
tems should also comply with the same under
cround routing for the last 50 feet. Where over
head "service drops" are used, the~ stored 
explosives must be protected from undue expo
sure to lightning and from the introduction of 
excessive power through the line from other 
outside sources, such as broken power lines. 

6-6. Electrical Motora for Hazardous Lo
cations. Electrical motors should not be in
stalled in a room or building which is a Class I or 
II hazardous location. They should have no con
nection to the building except through glands or 
apertures adequately sealed against entrance of 
hazardous materials either into the location or 
into the motor itself. If it becomes necessary to 
mount an electrical motor within a hazardous 
location, paragraph 6-2 applies. 

8-7. Portable LirhtiDr Syatems. UL-list
ed floodlight systems, mounted on heavy porta
ble stands and placed outside the magazine door 
or the outdoor working area, may be used where 
required. Service cords must be placed or pro
tected 10 that they cannot be walked on or run 
over by equipment. 

8-8. Permaneat Lirhtinr for Storage Mar· 
azinea. If permanent lighting ia essential, use 
an approved type of disconnect switch placed 
outside the magazine and arranged so that the 
awitch can be locked in the open position. The 
power will be on only when personnel are work
ing in the magazine. Internal fatures will be 
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standard UL-approved or equal. Explosive proof 
lighting is required only for the hazardous loca· 
tions as listed in paragraph 6-2a. 

6-9. Portable Generators. See chapter 3 
for positioning and use of portable support 
equipment. Place or protect each electrical cord 
so that it cannot be walked on or run over by 
equipment. 

6-10. Flexible Corda. Flexible cords 
should be type SO hard service cord. Splices are 
not allowed. All flexible cords, receptacles, and 
attachment plugs must be equipped with three 
prongs so that the third prong (green wire) acts 
as ground. Flexible cords will not be used in 
place of fixed or installed electrical wiring. 

6-11. Flashlights and Lanterns. Flash
lights and hand lanterns powered by low volt
age dry cell batteries and "miners' cap lamps," 
each approved as "Permissible" by the US Bu
reau of Mines and by UL for Class I hazardous 
locations, are considered satisfactory for both 
Class I and II hazardous locations. In Class III 
hazardous locations and nonhazardous ex
plosives locations, any type dry cell flashlight is 
acceptable. Devices which provide "cold light" 
through chemical action are acceptable for use 
in any hazardous location. 

6-12. Static Electricity and Grounding. 
Static electricity is a hazard created when 
charges are allowed to accumulate to the point 
where an uncontrolled discharge occurs 
through, or in the presence of, a hazardous sub
stance susceptible to initiation. 

a. Personnel who work in a hazardous loca
tion or who handle or install unpackaged elec· 
trically initiated explosive devices and 
ammunition must avoid using rags and wearing 
clothing made of materials which have high· 
static generating characteristics. Normally, 
clothing materials acceptable for flightline use 
are acceptable for handling munitions (TA 016). 
Cotton or cotton-synthetic blend materials are 
preferred. Materials of 100 percent polyester, 
nylon, rayon, silk, or wool are highly static-pro
ducing. Wool socks, glove inserts, and caps as 
well as undergarments of synthetic fabrics or 

· silk are less of a hazard. Nylon field jacket lin
ers should not be worn as an outer garment. 

b. Personnel, regardless of the type of cloth
ing worn, can collect a charge of static electric
ity by being in contact with moving 
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nonconductive substances, or coming in contact 
with a mass that has been previously charged. 
Therefore, personnel must be particularly care· 
ful to discharge their static electrical potential 
or equalize it to that of the explosive item before 
it is handled. 

c. Garments will not be put on or removed 
while engaged in explosives operations. This re
duces the generation of static charges caused by 
physical separation of materials. If outer gar· 
menta need to be removed, personnel will step 
out of the immediate area of operation, remove 
the garment, ground themselves, then reenter. 

6-13. Static Grounding: 
a. Grounding Equipment. The method gener

ally used to eliminate or reduce the hazard from 
static electricity is to provide an electrically 
continuous path to ground. 

(1)' When all of the objects are conductive, 
they ca~ be grounded by electrically connecting 
all parts to a common ground conductor. 

(2) When deemed necessary, effective 
grounding must include the exterior of the fa
cility and the contents of a container. Partial 
grounding, or using conductors that are too 
weak or have too much resistance, may increase 
the static hazard by providing opportunities for 
discharge through an uncontrolled path to 
ground. 

(3) Electrical continuity may be broken by 
oil on bearings, paint, or rust at any contact 
point. To get a continuous circuit, grounding 
straps should be used to bridge such locations. 
Equipment in contact with conductive floors or 
table tops is not adequately grounded. 

(4) Static grounds will not be made to tele· 
phone grounds; electrical conduit systems; gas, 
steam, hot water, or air lines; sprinkler sys
tems; or air terminals of lightning protection 
systems (connection to the "down wire" of the 
system at the ground level is authorized). Wire 
used as a static ground conductor should be 
large enough to withstand mechanical damage 
and must never be less than American Wire 
Gauge (AWG> No.8, or a braided cable of equal 
resistance, for permanent grounds. Wires used 
as static grounds for portable or movable equip
ment will be large enough to carry the expected 
current load as specified in the item technical 
data, but will not be smaller than AWG No. 12 

. (3/32-inch cable). 
b. Belting. If static electricity is a hazard, use 

nonstatic-producing belting which has a resis
tance to ground not exceeding 600,000 ohms. 
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This will include belt-driven compressors, con
veyor belts, and so forth. 

c. Conductive Floors and Conductive Shoes. 
Use standard conductive fioora and shoes to pro
vide proper static grounding for personnel atop
erations where exposed explosives are present. 

(1) Dust-air mixtures of ammonium pic
rate, teteyl, teteytol, and dust or solid 
propellants are also sensitive to static electric
ity discharge. The static diacharge on people 
can ignite many flammable liquids and air mix
tures. 

(2) When conductive floors and shoes are 
required, table tops on which exposed ex
plosives or dusts are encountered should be cov
ered with a properly grounded conductive ma
terial meeting the same requirements as those 
required throughout an entire building or room 
if the hazard remains localized. In small areas, 
conductive mats or runners may be substituted. 

(3) Personnel, except electricians perform
ing system checks, in places where conductive 
floors or coverings are required and installed 
will wear conductive footwear. (See chapter 8 
for more information on conductive floors.) 

(a) Where conductive floors and shoes 
are required, the resistance between the ground 
and the wearer will not exceed 1,000,000 ohms; 
that is, the total resistance of conductive shoes 
on a person, plus the resistance of floor to 
ground. 

(b) Conductive shoes and floors need 
care to ensure retention of their conductive 
properties. When the shoes are not in use, they 
should be stored in lockers close to the room 
where they will be worn, and the change from 
nonconductive to conductive ahoes should be 
made at that location. Take precautions to pre
vent the accumulation of even a thin layer of 
dust or wax which can insulate conductive ahoes 
from the floor. Supervision will enaure that con
ductive shoes are not altered ao as to negate 
their safety features and that only conductive 
material is used in their repair. They must also 
be cleaned thoroughly before being repaired. 

(c) Teats or conductive ahoes and floors 
will be made initially and at least semiannually 
to enaure that they meet resistance require
ments. 

(d) Teat instruments will not be used un
til all exposed explosives that are subject to pos
sible ignition or initiation have been removed 
from the room or hazardous area. 
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8-14. Installed Systems and Equipment 
Grounds. Attention must be given to the in
stallation and maintenance of electrical 
grounding where explosives are involved. All 
grounding mediums should be bonded together. 
If the structure is equipped with a lightning pro
tection system, all grounds, including static 
grounds, must be interconnected. Grounding 
will be tested when installed to ensure that de
aign specifications are met and at intervals 
thereafter as prescribed in AFP 91-38 and AFR 
91-43. Before making any electrical continuity 
and resistance tests or electrical repairs, re
move all exposed explosives that are subject to 
initiation under the apecific circumstances. If 
there is an operating generator or energized 
transformer at the location, connect a shunt 
grounding strap before opening an installed 
grounding connection for repair or replacement. 
If the TO or TM does not state the grounding re
quirements, testing requirements, or the fre
quency of inspection and testing, use the follow
ing guidance: 

a. In a hazardous location (as defined in 
paragraph 6-2a): 

(1) Where the installation permits view
ing, make a visual inspection of all static bonds 
for breaks and corroded connections before 
starting operations on each day the equipment 
is to be used. Test any suspected connections 
and bring them up to required standards before 
starting operations. 

(2) Test the static bonding straps on equip
ment for electrical continuity and resistance ev
ery 3 months. 

(3) Consider equipment (except a belt
driven machine) as a unit in testing of 
resistance to ground. In measuring the total re
sistance to ground for belt-driven machinery, do 
not count the resistance ofthe belting. 

(4) Ground all conductive parts of equip
ment through a resistance of 25 ohms or less, 
unless 10 ohms is required for lightning protec
tion, or unless the aystem attaches to a light
ning protection installation with a ground loop 
conductor (previously referred to as a counter
poise). 

b. In a nonhazardous explosives location: 
(1) Static bonding straps must be inspected 

visually for breaks and corroded connections 
quarterly. Suspect connections will be tested for 
continuity, brought up to required standards, 
and retested before starting operations. 

(2) Static bonds for equipment will be test
ed for electrical continuity and resistance as of-
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ten as needed, and at least semiannually to en
sure that they are sate. The testing and 
resistance measurement requirements are the 
same as those set forth in a above. 

c. There ia no requirement to perform an 
earth (ohms) resistance test of the counterpois
ed system. However, continuity of the static 
grounding system must be assured. (Resistance 
between points within the system itself should 
be very low, as considered inherent in the phys
ical characteristics of the system.) 

S-15. Groundin1 Durin1 Electrically 
Primed Ammunition Operation•: 

a. Electrically initiated munition~ and ex
plosive devices will be grounded when: 

( 1) The responsible engineering function 
has determined grounding is necessary for spe
cific maintenance or electrical test operations. 

(2) Performing maintenance on any explo
sive components which incorporate an electrical 
initiating system. 

(3) Assembling to, or disassembling from, 
an all-up-round (AUR) configuration for a mu
nition which incorporates an electrical initiat· 
ing system, and when electrical connection or 
disconnection is being accomplished. 

(4) The operations which require ground
ing listed in (1) to (3) above are normally includ
ed in the specific item technical order. 

b. Electrically initiated munitions and ex
plosive devices need not be grounded when: 

(1) Cleaning, painting, restenciling, or 
preserving AURs, or replacing components of 
those AURs which do not incorporate an elec
trical initiating system. 

(2) Cleaning, painting, restenciling, or pre
serving explosive components which do not in
corporate electrical initiating systems. 

(3) Replacing components of AURs which 
incorporate an electrical initiating system 
when the replacement operation does not re
quire electrical connection or disconnection. 

c. When any electrically initiated explosive 
device is unpackaged and handled, personnel 
must be electrically grounded as follows: 

( 1) When working with electrically initiat
ed munitions that require grounding, signs 
.should be posted at entrances and in the room 
reminding personnel that periodic grounding is 
required. 

(2) Where feasible, personnel should wear 
conductive sole shoes and stand on conductive 
floors or conductive mats. Testing of conductive 
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sole shoes should be accomplished before each 
shift. 

(3) Conductive materials may be installed 
on work table surfaces which are then connect
ed to building ground systems to provide a con· 
tinual ground. 

(4) It the above is not feasible, one or more 
grounding bars or other suitable grounding de
vice should be installed at the entrance of, or in, 
the work bay, room, or building. Require each 
person to touch that grounding device before 
handling the ammunition and at frequent inter· 
vala while working to discharge any spark po
tential. 

(5) The aircraft should be grounded when 
ammunition is being loaded (unless exempt un· 
der paragraph 6-20). Personnel handling the 
ammunition will touch the airframe before be· 
ginning operations and at frequent intervals 
thereafter to discharge any spark potential. En· 
sure the aircraft being loaded is not withi1.1 the 
hazard cone of operating radar. 

(6) When wearing protective clothing, the 
same grounding requirements apply. Even 
though the conductivity of the clothing is low, 
the probability of discharge during handling of 
explosive components is reduced by grounding. 

d. Personnel must not move ammunition 
rapidly across any nonconductive surface or 
strike the primer. 

e. Personnel should test any grounds associ
ated with these operations as specified in AFR 
91-43. 

S-18. Lightning Protection. Lightning 
protection will be installed on facilities, includ· 
ing open pads, revetments, and modules used 
for manufacturing, processing, handling, or 
storing explosives, ammunition, explosive in
gredients, flammable gases or liquids, and other 
hazardous materials except as specifically 
exempted by this regulation. Lightning protec
tion systems must comply with National Fire 
Protection Association (NFPA) 78, Lightning 
Protection Code, AFM 88-9 and AFR 91-43. 
Temporary storage facilities and structures 
housing operations not regularly conducted at a 
fixed location should be evaluated u to their 
need for lightning protection. These systerna 
will be designed using parts and materials r~~t
ed by the UL or equal. 

a. Protection is desirable but not mandatory 
under the following circumstances: 

(1) Igloos that have metallic ventilators, 
- metallic doors, and reinforcing steel which are 

,, 



AFR 127-100 8 Aupst 1990 

all electrically bonded together (that is, made 
electrically continuous) and ~founded. 

(2) Facilities used for temporary (non
recurring) storage ofmunitiona. 

(3) Structures, facilities, or mobile equip
ment housing explosives or explosives oper
ationa not regularly lituated at a fixed location. 

· (4) · Structures ~d facilities in areas with 
an annual average or leu than five lightning 
storms, unleu the MAJCOM determines that 
the protection is required. 

· (6) Structures and facilities limited to the 
storage or handlinl of small arms ammunition 
where the value of the ammunition is $10,000 or 
leas. 

(6) Air terminal aystems Oightning rods) 
are not required on metal aircraft shelters un
der 60 feet in height. 

(7) Miscellaneous explosives locations out
aide the explosives atorage area but situated in 
buildings primarily used for other purposes and 
that have relatively small quantities of ex
plosives. 
NOTE: This exemption from additional or 
apecial lightning protection is made because of 
the explosives. Other contents of the building 
may require protection. 

b. Air terminals may be omitted on earth
covered igloos constructed according to ap
proved definitive drawings, unless the struc
tures qualify as a "hazardous location" 
(paragraph 6-2a). The steel arch, earth-covered 
igloo, having a properly ~fOunded, electrically 
continuous steel arch is an example. (Air Force 
drawings AD 33-15-67, 68, and 69 provide ex
amples of such igloos.) When air terminals are 
removed, the following apply: 

(1) Ammunition and explosives must be in 
closed containers or in their approved shipping 
configuration. 

(2) The lightning protection aystem must 
meet the requirements or AFP 91-38 and AFR 
91-43. 

(3) When a metal ventilator is located di
rectly above the roof or an igloo and the thick
nell of the metal is leu than 3116 of an inch, the 
following actions must be taken: 

(a) An air terminal must be installed at 
leut 2 feet above the ventilator. 

(b) Materials, such as heavy gauge 
screen wire, must be installed directly below the . 
ventilator to catch molten metals. 

(c) Combustible containers and ammu
nition or explosives must not be stored directly 
below the ventilator. 
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c. Explosives storage buildings not con
structed under current protection criteria are 
acceptable and need not be "modernized" if: 

(1) The existing lightning protection sys
tem is serviceable. 

(2) Use of the particular storage facility 
does not violate any technical requirement for 
the explosives or weapons systems involved. 

(3) The MAJCOM electrical engineer and 
weapon safety officer determine that engineer
ing and safety conaiderations at the facility are 
adequate for the local conditions and explosives 
involved. 

8-17. Testing and Inspection of Lightning 
Protection Syatems. AFR 91-43 and AFP 
91-38 contain guidance for inatalling, inspect
ing, and maintaining electrical bonding and 
~founding systems. Facility managers must co
ordinate with the bue civil engineering func
tion to ensure explosives storage and operating 
locations and facilities are properly protected. 

8-18. Electrical Testing of Explosives 
Items, Components, and Weapon 
Systems. Follow inatructions in specific 
weapon or weapons system technical orders for 
testing individual explosive items or weapon 
systems. Where there is doubt about the safety 
or adequacy ofany test procedure or instrumen
tation, submit a request to the responsible tech
nical agency (prime AFLC or AFSC element) for 
advice or assistance. To aid in determining safe 
testing practices, consider the following guid
ance: 

a. Electrical or electronic test equipment 
should normally use the weakest possible power 
source. If feasible, use battery-powered equip
ment instead of that with a 110-volt source. In 
any event, the test power source should be in
capable of initiating the explosive item being 
tested. Where greater power must be used, pro
vide positive safeguard.i to prevent delivery of 
enough power to start the item. 

b. Test equipment should not be placed in 
hazardous locations (atmospheres) unless nec
esaary, and then it must be suitable for safe op
eration in that environment (paragraph 6-2). 

(1) Special attention should be given to the 
ventilation requirements of equipment contain· 
ing vacuum tubes and the possibility of mal
function of equipment using resistors and other 
devices for limiting testing power. 

(2) Unless the test equipment is incapable 
or initiating the item being tested, operational 
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shields should be provided where needed to pro
tect personnel from injury. 

(3) The explosive item, test equipment, and 
leads should be protected from any possible ex
posure to electromagnetic (induction and radi
ation fields) and electrostatic energy. 

6-19. Procedures lD Event of Electrical 
Storms: 

a. When an electrical storm (thunderstorm) 
approaches the near vicinity, personnel will be 
evacuated (according to a written plan) from lo
cation.s containing explosives which could be 
initiated by lightning, unless minimum person
nel must remain to carry out an ur~rent oper
ational mission. The evacuation location or site 
will depend on the nature of the munition and 
the protection provided at the withdrawal site. 

(1) An electrical storm may be considered 
"in the near vicinity" when the time between 
the lightning flash and thunder report is 15 sec
onds or less. (This will place the flash about 3 
miles from the observer.) However, since un
trained personnel cannot always evaluate this 
situation accurately, it may be safer to ask the 
local weather unit for an evaluation or to ar
range for weather warnings when existing or 
scheduled operations might create an excep
tional hazard. 

(2) Responsible persons should be empow
ered to order evacuation when considered neces
sary. Personnel will be evacuated from these 
locations: 

(a) Explosives locations (other than 
those licensed under paragraph 4-10), operating 
buildings, open storage sites or loading docks 
without approved lightning protection systems, 
which contain explosives. 

(b) Facilities containing exposed ex
plosives, explosive dust or explosive vapor, or 
unpacka~red electrically initiated explosive de
vices, even thou~rh equipped with approved 
lightning protection systems. 

(c) Parked, explosives-laden vehicles 
and railroad cars. 

(d) All locations within intraline dis
tance of facilities and carriers listed above. 

b. When buildings containing explosives are 
evacuated, operations requiring constant atten
tion will continue to be staffed by the minimum 
number of personnel until it is safe to leave. 

c. Evacuated personnel should go to ap
proved protection shelters or to empty earth
covered magazines located at safe distances 
from any possible explosion. If such shelters are 
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not available, personnel should be withdrawn to 
safe places at inhabited building distances from 
the hazardous locations. 

d. Aircraft explosives loading, unloading, or 
preload operations will be stopped at the same 
time that fueling and defueling operations are 
suspended (AFOSH Standard 127-39). The chier 
of maintenance and weather officer will develop 
and set up warning procedures 10 that timely 
precautionary measures may be taken. 

6-20. GroundlDg Aircraft for Explosives 
LoadlDg and Unloading Operations. Air· 
craft will be electrically grounded 10 that resis
tance to ground does not exceed 10,000 ohms. 
See TO 00-25-172 for grounding procedures. 
EXCEPTION: 

a. If there are unusual parking problems in · 
operating from "bare" and '1imited" bases, non
military airfields, host nation airfields, etc., the 
exceptions in b below apply. This exception does 
not relieve commands from responsibility of 
providing proper grounding in locations where 
operations continue or where parking facilities 
are required on a recuning basis.. . 

b. If static grounding facilities are not avail
able at a suitable parking location, commands 
should use the best alternate method of reduc
ing the hazard in the following order of prece
dence: 

(1) Commands should accomplish static 
grounding to 10,000 ohms (or the lowest resis
tance possible) by using ground rods, as de
scribed for refueling operations in TO 
00-25-172. 

(2) If feasible, the aircraft and the vehicle 
or handling equipment used in loading and un
loading will be connected (bonded) together 
with an approved static ground capable of 
equalizing the static charge between the two. 
For e:umple, although it is considered feasible 
to bond a cargo vehicle to the aircraft, it may not 
be feasible to bond an aircraft to a forklift it the 
lift must move during the loading operation. 

(3) Personnel will be particularly careful to 
discharge themselves or to equalize their static 
electrical potential to that of the aircraft, vehi
cle, handling equipment, etc., while loading and 
unloading explosives (paragraph 6-12). 

( 4) Cargo aircraft do not require grounding 
during engine nanning onlotT(ERO) operations. 

6-21. Hazarcb of Electromagnetic Radl· 
ation to Electroexploslve DeVices (EED): 

• 

\ 
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a. General Information. Use the criteria in 
this paragraph unless a specific and valid excep
tion bas been authorized for a given hazard. 

(1) If an electromagnetic hazard to EEDs 
cannot be solved by technically qualified per· 
sonnel at the local level, obtain consultation and 
measurement survey assistance u shown in h 
below. 

(2) If an exception to the guidance given in 
this regulation bas been authorized, take the 
following action u appropriate: 

(a) When the findings apply to a given 
weapon system, equipment, or explosive item, 
the applicable weapons system or other TO 
must be changed to include the criteria. The 
agency requesting assistance will notify the 
command and activity responsible for the TO of 
the required changes, with information copies 
to all concerned parties. 

(b) When circumstances make it appro
priate, details of the situation and the authority 
and basis of the approved criteria will appear in 
permanent base or unit publications. 

b. Electromagnetic Radiation Hazards: 
(1) EEDs are initiated electrically. One as

pect of possible hazards is the accidental firing 
of EEDs by stray electromagnetic energy. A 
large number of these devices are initiated by 
low levels of electrical energy and are suscept
ible to unintentional ignition by many forms of 
direct or induced stray electrical energy, such 
as from lightning discharges, static electricity, 
or triboelectric (friction-generated) effects, the 
operation of electrical and electronic sub
systems onboard weapon systems, and radio fre
quency <R-F> energy due to ground and airborne 
emitters (transmitters). 

(2) Hazards from lightning discharges ap
plicable to ground operations are covered else
where in this chapter. Lightning protective sys
tems and requirements normally preclude 
inadvertently initiating EEDs by direct light
ning strikes. Mishaps have occurred where 
EEDs have been initiated by induced currents 
from nearby and even distant lightning strikes. 

(3) Hazards from static: electricity to EEDs 
in explosive items occur mainly in ground oper· 
ations. Some airborne incidents attributed to 
static electricity probably were due to induced 
effects from lightning strikes or to stray energy 
from on board equipment. 

(4) Stray energy, such as transients and 
other forms of induced energy, can be imposed 
on circuits affecting EEDs from other sub
systems by various methods. Examples are in· 
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ductive or capacitive coupling from other ca
bling; sneak ground circuits; defective 
components or wiring; errors in design, modifi
cation, or maintenance. 

(5) EEDs may be started by exposure to ra
diated fields of R-F emitters. The degree of sus
ceptibility depends on many variables. These 
.variables are the threshold f"lring level of the 
EED; the ability of the leads, circuit, or installa· 
tion to capture R-F energy; the type and char
acteristics of R-F energy, and methods of cou
pling which can introduce this energy into the 
EED. 

c. Safe Separation Distance Criteria. Figure 
6-1 should be used as a guide in setting up safe 
aeparation distances between EEDs and the 
transmitting antenna of all R-F emitters. (More 
accurate distance calculations can be. made us
ing the procedures in d(1) below.) These criteria 
apply generally to critical areas involving ex
plosives assembly, disassembly, testing, load
ing, and unloading operations. The distances 
are based on a "worst case" situation; th~t is, 
most sensitive EEDa presently in the inventory, 
unshielded, having leads or circuitry which 
could inadvertently be formed into a resonant 
dipole, loop, or other antenna. Where EEDs are 
in less hazardous configurations, use the proce
dures outlined in d(2) and {3) below. 

d. Shorter Distance Considerations. Less 
separation distance may be allowed when EEDs 
are not in an exposed condition. Before the sepa
ration distance is reduced, there must be an 
analysis of local conditions, type of operations, 
and the inherent R-F protection afforded EEDs 
in a given situation. Use the fort'!'lulas in table 
6-1 for calculating safe separation distances 
from EEDs in specific configurations. Other 
possible configurations are: 

(1) For unknown "worst case" situations or 
exposed EEDs, use table 6-1, column B. 

(2) EEDs stored or transported in metal 
containen with their leads twisted (shorted) to· 
gether. Such items normally would be safe in al
most any military electromagnetic environ
ment; however, due to discontinuities, 
thickness of metal, or nonconducting gaskets, 
the inherent shielding effectiveness of the con
tainer may be degraded. Use table 6-1, column 
C, to calculate recommended safe separations 
and maximum safe power densities. 

(3) EEDs stored or transported in non
metallic containen with their leads twisted 
(shorted). Use table 6-1, column D, to calculate 
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recommended saf'e separationi and muimum 
safe power densities. 

(4) Aircraft parked, tuiing, or in flight 
with externally loaded weapons. Use table 6-1, 
column E, to calculate recommended safe sepa· 
rations and maximum aaf'e power densities. 

(5) Shipments of EEO. and EED sub
systema in the transport packaged configura
tion, inside cargo aircraft. Use table 6-1, column 
E, to calculate recommended separations and 
power densities. 

(6) Leadlesa EEO.. For EEO. which do not 
have lead wires and are in the original shipping 
configurations and containers, the recommend· 
ed separation is shown in table 6-1, column F. 

(a) When handling and installing EEDt, 
apply the distance listed in figure 6-1 or table 
6-1, column B, even though leadlesa EEDI are 
involved, since weapon systema wiring could 
form a resonant antenna during installation. 

(b) Every person who handles these de
vices must be careful not to touch any electrical 
contact to the metal surfaces of aircraft and mis
sile skin and/or structure, and must take pre· 
cautions against building up or discharging 
static electricity through such contacts. 

e. Precautionary Procedures. Leave EEDs in 
their containers until ready to install them. Be 
careful not to untwist leads into the form of a 
resonant dipole, loop, or other effective type an
tenna. Do not remove shorting clips until the 
EED is actually ready to be installed. 

f. Power Density Criteria. When electrical 
characteristics of the EEDs in question are not 
known or when the minimum safe separation 
distances cannot be complied with because of 
lack of real estate or other limitations, a power 
density and field intensity survey should be 
made. These measurements are more exacting 
methods of determining a hazard, since actual 
conditions are involved rather than "worst 
case" conditions which are asaumed for dis
tances in figure 6-1. Compare the measured 
power density with the recommended maxi
mum power density (for the transmitter fre.. 
quency) found by using the proper formula in ta· 
ble 6-1. The measured power density should be 
no greater than the recommended muimum 
power density. 

g. Multiple Transmitters. When more than 
one transmitter is operating in a certain area, 
each at a different frequency and distance from 
an electroexplosives area, the most realistic 
method of determining whether a hazard exists 
is by means of a power density survey. There is 
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no simple method, however, of calculating the 
recommended maximum allowable power den
sity wher~ multiple transmitters of dift'ering 
frequencies are involved. To evaluate multiple 
transmitter exposures, follow the procedures in 
h below. Include in the request for asaiatance 
the required data on each involved transmitter 
and the results of any power density survey per· 
formed. 

h. Asaiatance Requests. When a hazardous 
situationa ia suspected or the minimum aaf'e 
separation distances for a particular location 
are in question, request asaiatance from higher
headquarters explosives aaf'ety personnel. If 
they are unable to help: 

(1) Direct detailed aiaistance requests to 
HQ AFISC/SEWV, Norton AFB CA 
92409-7001, with information copies to: 

(a) MAJCOM headquarters for the hoat' 
base and ·tenant unit involved, where applica
ble. Requests by tenant units will be processed 
through the host safety office. 

(b) HQ AFISC/SEWM, Norton AFB CA 
92409-7001, when strategic missile systems are 
involved. HQ AFISC/SN and AFWUNTS, Kirt· 
land AFB NM 87117-6001, when nuclear weap
ons are involved. 

(c) HQ AFSC/SDDE and IGF, Andrewa 
AFB DC 20331-5000. 

(d) HQ AFLC ISCIIGFW, AFLC 
LOCfl'LMC, Wright-Patterson AFB OH 
45433-5001, and applicable air logistics centers. 

(e) 1842 EEGtEEIM, Scott AFB IL 
62225-6001. 

(f) ASD/ENACE, Wright-Patterson 
AFB OH 45433-6503. 

(2) The assistance requests will include all 
information needed for a complete understand
ing of the situation. The following information 
is typically required as a minimum: 

(a) Operating frequencies, pulse widths, 
pulse repetition frequencies, peak power and 
average power of each transmitter. 

(b) Gain characteristics (main and 
sidelobe), focal length, largest dimension, scan 
characteristics (rates, dwell times, angles, etc.) 
and height above the ground for each antenna. 

(c) Type aircraft, ordnance and applica
ble EEO. involved, along with available char· 
acteristics of EEDs (no-fire power or energy lev
eta). 

(d) Base layout and contour map of the 
area in question showing transportation routea 
of EEDs and ordnance subsystema, and location 
of ordnance and. EEDs maintenance, storage 

" 
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and asaembly and di11.uembly areas, and loca
tion of all transmitting antennas, etc. 

(8) HQ AFJSC/SEWV will determine the 
technical support requirements from AFSC, 
AFLC, or AFCC agencies. These organizations 
will provide support u neceuary directly to HQ 
AFISCJSEWV. HQ AFISC/SEWV decisions will 
be directecl to the originating baae or command, 
with information copies to all agencies involved 
in the decilion proceu. 

i. Eumple1 of Safe Separation and Power 
Density Ca~ulations: 

(1) Eumple 1. Use figure 6-1 or the proper 
formula in table 6-1 to find the recommended 
..re separation distance for the following con
ditions: 

Condition ofEED: Exposed 
Transmitter frequency = 300 MHz 
Average transmitter power = 1000 watts 
Antenna gain= 15dB 

(a) When using the nomograph: 
1. Step 1. Mark the point where 300 

MHz lies on the frequency scale. 
2. Step 2. Determine the effective ra-

diated power (ERP) by multiplying P,G,. 
P, = 1000 watts (given) 
G, = log·' (0118/10) = log·' (15/10) = log-1 1.5 
G, = 31.6 
PtG, = (1000) (31.6) = 31,600 watts. 
Mark this spot on the Effective Radiated 

Power scale. 
3. Step 3. Draw a straight line through 

the points established in steps 1 and 2 to the dis
tance scale. The recommended safe separation 
distance, about 250 feet, is read where the line 
intenecta the distance scale. 

109 

(b) When using the formula: 
1. Step 1. Find the proper column and 

form\lla from table 6-1. Since the EED is ex
poseci and the frequency is 300 MHz, the appli
cable formula is: 

D • 450 IPtGt 
1 

2. Step2. Determine P,G,: 
P, = 1000 watts (given) 
Go= 15 
G, = log-1 (00 /10) = 31.6 
P,G, = (1000) (31.6) = 31,600 watts 

3. Step 3:Substitute these values into 
the formula: 

D • 450 131,600 • 267 feet 
EO 

(2) Eumple 2. Is EED exposure within the 
maximum allowable power density, given the 
following conditions? 

Actual measured power density = 450 
W/m2 

Condition ofEEDs: In nonmetallic contain
en. Frequency: 200 MHz. 

(a) Step 1. Find the proper column and 
formula in table 6-1. Since the frequency is 200 
MHz, the proper formula to determine maxi· 
mum safe power density is: 

P. = 4.256x 1o-'xfl 
(b) Step 2. Solve the equation. 

P. = 4.256 X 10"" X (200)2 

P. = 1.7W/m2 

Therefore, EEDs are being exposed to 450 W 1m2 
which is more than the computed maximum 
aafe power density. 
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Table 8-1. Recommended EED Safe Separation Distances and Power Densities. 

COLUMN A • c· D E , 
Coftf ... atiOft UNI.- liD In I ..... 

liD,,.,.., ... • T,.._. 
IIDINUIIeiiW ~-of IW-c:..J ~ ~AIIstlft liD 110 ...... ......... 

Collullw Colltaitw 

...... ......... ...... ..... 
u. .. o-o.aa • U.to o-o.aa • .... v;:a; A'MI v;;o;-.... D-4.a • AliMa D-Ull a .. .. .. _ .... 

"" 2MMI v;:a; 2MHI v;;o;-s....,ett .. ,.,._ 
Dill- ••• o-o.oa. o-o.aa. (Ot ,.,_.. • ZMHa D-1.21. 2MMa D•lll a .,.,, ..... f~~tDio_, c.-a • v-;:-;;- • v;:a; ......... v;;a;- 41.1MHI v-;;a;-

......... D-4.!! D-142 
f • . ........ ,. • • 4.11GHe v-:-::- UlGHI v;;a;-'• a, 

I. liGNa o-o.oa • U3GHI o-o.oa • • v-:.-;;- to v-:-;;-liGHt 41GHa . '• a, ,, a, 

u ... '·· u.,. '·· DH1 
IOOW/tfl2 laH1 IOOW/•2 .... '·"!!! llkHa '·"!!.. to ,z to 

•' ZMHI 2M HI 

,._..,..... 
'·· ZMHI '·· , . *"' '·· '·· ..... -... to • to ... 

l'a- OOIW/tfiJ ......... O.OIW/tfl2 IOIM/f112 II.IMH1 O.IWIM2 IOIM/tflz A,pl._. c ..... ,, 

......... . ........ '·· to UMatG'1a 
10 4.211110'1• 

I.IIGHI ,z 1.SJGH1 

•' 
I.IIGHI '·· 1.13GHI , . 

• ,. 
t01MIM2 

,. 
IOOWIM2 IIGHI IIG~a 

NOTES: 

1. In the above formulas: 
D = distance (feet) 
f = Frequency <MHz) 
P, = transmitter power (watta) 
G, = log-1 (Gda/10) = power gain ratio of the transmitting antenna. 
Gds = antenna gain (decibels). Gds should be considered 0 for omnidirectional antenna. 
Po = recommended maximum power density (watta per square meter) 

a. Use peak power for the following: 
( 1) Pulsed systems with pulse width greater than one millisecond. 
(2) Systems with modulation schemes other than pulsed. 
(3) Electrically conducting explosive composition type or carbon bridge type EEDs are involved. 

'\' .... 

• 

• 
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Table 8·1. Continued. 
b. For pulsed systems with all pulse widths less than one millisecond, use the larger of the following: 

(1) Average Power. 
(2) (Peak power) x (largest pulse width expressed in milliseconds)/one millisecond. 

2. The formulas above assume an EED with a maximum no-r1re sensitivity of 50 milliwatt&. 

3. P tGt is commonly referred to as the "effective radiated power" and includes antenna efficiency. 

4. For frequencies outside the range of table 6-1, follow the procedures in paragraph 6-2lh. 
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5. Formulas apply to the far field of the antenna only. For antennas with long focal lengths, see TO 
31Z-10-4, chapter 4, aection 2, for near field formulas. 
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Figure 8-1. Recommended Safe Separation Distances for EEDs in Exposed Condition. 
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Chapter7 

TRANSPORTATION 

7-1. General IDformation. This chapter 
gives safety requirements for transporting ex
plosives and for aaf'ely operating vehicles and 
materials handling equipment in explosives lo
cations. ln-uae ammunition items which must 
accompany MC:Urity police or other defense 
forces are not governed by transportation rules; 
however, aaf'ety considerations ahould be ap
plied to the extent possible u direc:ted by the 
major commands <MAJCOM). Quantity-dis
tance (Q-D) criteria does not apply to munitions 
and explosives in the transportation mode. 
However, caution must be taken to ensure mini
mum exposure of people and property during all 
phases of transportation. 

7-2. Federal Rerulation. Code of Federal 
Regulation (CFR) 49, Hazardous Materials 
Regulation, Transportation, regulates commer
cial shipment of hazardous material, including 
explosives, by rail, motor vehicle, cargo air
craft, and ship within the United States (except 
maritime explosives). 

7-3. Basic Directives. The following direc
tives apply to military shipments of hazardous 
materials within the Defense Transportation 
system: 

a. The basic directives are AFRa 55-14, 71-4, 
75-1, 75-2, and 136-4. AFR 71-4 regulates trans
portation of hazardous materials (including ex
plosives) by military air, including contract air 
carriers. The Air Force 75-series regulations 
cover other phases of transportation. The TO 
llN-45-series regulate the movement of nucle
ar weapons and their applicable components. 

b. These regulations parallel the Code of 
Federal Regulation, but due to the many apeeial 
items required by the Department of Defense 
<DOD> and the controlled transportation condi
tions within DOD, these itema are assigned haz. 
ard classifications by the aervices according to 
TO llA-1-47. Testa determine the item hazard 
and the related packaging and handling re
quirements. The military aervices coordinate in 
the hazard classification assignments and for
ward the pertinent classification data to DOT. 

7-4. Applyinl Basic Directives. DOT and 
Department of Health and Human Services reg
ulations, as such, do not apply to the movement 

of explosives beginning and ending within the 
confines of a given military base or installation. 
DOT regulations do not apply to any shipment 
of DOD munitions in DOD vehicles operated by 
DOD personnel. However, to promote safety, 
parts of these regulations have been adopted for 
uae by the US Air Force, and are in this regula
tion where applicable. 

7-&. Local Laws Regulating the Transpor
tation of Explosives and Dangeroua Arti
cles. Each atate and nearly all local and 
foreign government. have laws or ordinances 
regulating the transportation of explosives and 
other dangerous articles within their jurisdic
tion. The local laws must also be obeyed. Where 
there is a conflict, notify HQ AFISC/SEWV for 
clarification. 

7~. Hazard Classification Requirements. 
Explosives, to be acceptable for transportation 
by any mode, must have an assigned hazard 
classification (Q-D hazard class/division; stor
age compatibility group; DOT class, markings, 
shipping name and label; and United Nations 
(UN) serial number). 

a. Developmental or test items without a fi
nal classification must be assigned an interim 
hazard classification. Procedures and authority 
for assigning both final and interim hazard clas
sifications are in TO llA-1-47. 

b. Commercial explosive items purchased for 
official use that do not have a proper hazard 
classification must be assigned a hazard classi
fication before transportation and use. See 
paragraph 2-8 for an exception for f1reworks. 

7-7. MaillD1 Prohibition. Explosives 
items, including those exempted under Title 49, 
CFR, Part 173.55, will NOT be mailed. Provi
aions and penalties of the US Postal Manual 
about "nonmailable" matter apply to the US Air 
Force. 

7-8. Authorized Tranaportation. Govern
ment explosives will be moved only in an ap
proved manner in acceptable military and com
mercial rail, air, or surface vehicles. 

7-8. Compatibility of Exploaivea During 
Transportation. Items that may be shipped 
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in the same commercial railcar, motor vehicle, 
cargo aircraft, or vessel are listed in Title 49, 
CFR. These regulations are reproduced by the 
American Trucking Association (ATA) as ATA 
Hazardous Materials Tariff and the Association 
of American Railroads as Bureau of Explosives 
Tariff No. BOE-6000, Hazardous Materials 
Regulations of the Department of Transport&· 
tion by Air, Rail, Highway, Water and Military 
Explosives by Water, Including Specifications 
for Shipping Containers. Cargo-configured 
items that may be shipped in the same Air Force 
aircraft are listed in AFR 71-4 and TO UN-
45-51. Compatibility criteria for the movement 
of DOD munitions in DOD vehicles operated by 
DOD personnel will be according to chapter 4. 
NOTE: Nothing in this paragraph is to be con
strued to prohibit: 

a. The development of new items in an in· 
creased state of assembly or the standardizing 
of an assembled version of existing items to 
meet approved military characteristics or re
quirements. Such items will be subjected to the 
normal hazard classification procedure (TO 
llA-1-47). 

b. The movement of assembled or partially 
assembled explosive items between servicing 
explosives locations and aircraft loading points 
or other such locations where necessary to meet 
valid operational requirements. 

c. The movement of minimum quantities of 
explosive items necessary for demolition oper
ations, to include proficiency training. Blasting 
caps, demolition explosives, and unserviceable 
(but not dangerous) munitions may be trans
ported in the same vehicle, subject to MAJCOM 
control. Dangerously unserviceable munitions 
should be transported in a separate vehicle or, 
when this is not possible, segregated and sand
bagged from other explosives being transport
ed. 

d.,. The movement of complete round (item) 
component loads when essential to meet oper
ational requirements, and when separate (un· 
mixed) movement is not feasible. (See AFR 71-4 
or 75-2 for procedures where exceptions to such 
directives are required.) 

7-10. Shipping Contaillen. Containers of 
explosives offered for shipment will comply 
with Title 49, CFR, Part 173, or AFR 71-4 speci
fications, as appropriate. 

a. Locally made containers must meet the 
packing and marking specifications for the item 
being packed. 
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b. Each container must be marked to identify 
the contents; show the correct DOT marking, as 
well as other required markings. See TO llA· 
1-46, AFR 71-4, TO UN-45-51, or the triservice 
hazard classification listing, as appropriate. 

c. If the item is not listed in the above re
ferences or if it must be shipped to a United Na
tions country, 00-ALC/MMWE, Hill AFB UT 
84056-5609, should be contacted for the re
quired data. 

d. A container must not be opened or re
paired in a railcar, motor vehicle, or aircraft un
less it is essential for inflight safety or to safely 
unload a damaged container. If a container is 
damaged or defective, remove it from the trans
porting vehicle at the earliest opportunity for 
repair. If it is held for repair, it must be stored 
properly. 

7-11. Shipment of Explosives Which Have 
Been Damaged or Failed to Function. If it 
is necessary to ship a ''live" explosive item that 
has been damaged, subjected to abnormal force, 
or has failed to function, ask the cognizant 
AFLC (prime ALC) or AFSC element for ship
ping, packing, marking, and safety instruc
tions. 

a. The item must be judged safe for shipment 
(within the meaning of the normal DOT cate· 
gory for the material involved) before being of· 
fered for movement by a commercial carrier or 
transported over a public transportation system 
by a government conveyance. The shipment 
must be carefully packed and blocked to prevent 
movement and shock in transit. 

b. Items containing a small quantity of ex
plosives that is so constructed or packaged that 
the effects of an explosion are self-contained are 
excepted from this paragraph. 

7-12. Guides for Controlling lncomillg Ez· 
ploslve1 Shipment.. Personnel concerned 
with the operation of aircraft and transport&· 
tion of explosives must review the guidance in 
AFR 75-42 (Defense Logistics Agency Hand
book 4510.3), Terminal Facilities Guide, United 
States Air Force. Notification procedures must 
clearly state the net explosives weight, by haz. 
ard class/division, that can be received at un
loading facilities without violating approved ex· 
plosives capacitiee. If amendmenta to this 
publication are needed, they must be processed 
promptly. 

, 
\ 
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7-13. Damaged or Improper Shipments. 
Any shipment received in damaged or improper 
condition will be reported on SF 364, Report of 
Discrepancy, according to AFR 400-54. Trans
portation discrepancies will be reported on SF 
361, Transportation Discrepancy Report, ac
cording toAFR 76-18. (Also see TO llA-1-10.) 

7-14. Selection ofOperaton. Operators of 
vehicles and equipment used in transporting 
and handling explosives will be carefully eelect
ed, physically fit, trained and tested in the op
eration of the type vehicle or equipment being 
used, and informed of the explosives hazards in
volved. AFR 71-" contains additional inltruc
tions. 

7-15. Explosives Movement Routes on 
Base. The safest pouible primary and alter
nate explosives movement routes will be desig
nated. Such routes will cover all phases of move
ment on base from the point of entry, storage, 
delivery to and on the flightline, etc. Routes and 
any limitations on quantities by hazard 
class/division of explosives will be eet forth in 
base publications. Movement routes will avoid 
built-up areas and key, mission-oriented facili
ties and equipment to the maximum extent pos
sible. 
EXCEPTION: Movements of munitions within 
a munitions storage area or to and from licensed 
storage locations are not restricted to designat
ed routes. 

7-16. Temporary Storage: 
a. DOT, AFR 71-4, or table 4-1 compatibility 

criteria will be used while explosives are in the 
transportation mode. Either of theee criteria 
may also be used for the temporary mixing of 
explosives while undergoing packing and un
packing operations or while in temporary stor
age awaiting shipment. However, ahipping, re
ceiving, and storage facilities will comply with 
DOD Q-D criteria for the hazard clualdivision 
involved. 

(1) Incoming shipments will be moved on or 
be eent to proper storage with a minimum of de
lay. 

(2) The assembly of outgoing ahipments 
should be scheduled to reduce to a minimum the 
holding time in the shipping and receiving 
building. 

b. Rooms, other than those exempted under 
paragraph 4-10, used for the storage of ex-
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plosives awaiting shipment will be separated 
from other rooms by substantial dividing walls. 

c. The total quantity of explosives in build
ings, on loading platforms, and on transporting 
vehicles will be used to determine Q-D require
ments to other facilities. 

7-17. Vehicle and Materials Handling 
Equipment General Safety Requirements: 

a. Passengers: 
(1) No person will be allowed to ride on, or 

in the cargo compartment of, a motor vehicle 
transporting explosives. 

(2) Passengers may ride in compartments 
that do not contain explosives if they can be 
safely eeated. 

(3) Explosives will not be transported in a 
passenger compartment of a vehicle. 
EXCEPTIONS: 
1. Under certain conditions, the minimum es
sential personnel and limited quantities of 
class/division 1.4, 1.3, and (04) 1.2 explosives, as 
approved by a local 01, may be transported to
gether in the cargo portion of vehic:les (inc:lud
ing "Metro" types used on flightlines) or in ve
hicles used as runway supervisory unit (RSU). 
Additionally, basic: load munitions issued to se
curity police personnel in the performance of 
their duties are exempt from these require
ments. However, transportation of resupply 
stocks must comply with all the requirements of 
this paragraph. These conditions are: 

a. Explosives must be packed separately 
from other items and packed in closed, clearly 
identified, metal or wooden containers properly 
secured in the vehicle body. 

b. Seats must be provided for personnel. 
c. Smoking in the vehicle must be prohibited 

or controlled as prescribed in paragraph 2-13b. 
d. Explosives-laden vehicles must not be left 

unattended. 
e. Aircraft seats or survival kita with explo

aive devices installed must contain all of there
quired safety pins and devices, and all seats or 
survival kits must be secured to prevent move
ment during transit. 
2. When unita responsible for demolition oper
ations are issued vehicles without separate car
go compartments, auch u Highly Mobile 
Motorized Wheeled Vehicles (HMMV), in lieu of 
vehicles with separate cargo compartments, 
such vehicles may be used to transport mini
mum quantities of explosives necessary to sup
port demolition operations. 
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this code will neither be allowed in explosives 
areas or locations nor be used in transporting 
explosives. 

i. Safety Chains. Safety chains will be fas
tened between towing vehicles and trailers car
rying explosives when lunette and pintle fasten
ings are used. Safety chains are not required 
when other types of specifically designed 
''breakaway control" safety features, as pre
scribed by the pertinent TO, are used. 

j. Storage. Battery, gasoline, or diesel
powered equipment may be stored in a maga
zine, storehouse, or other suitable location that 
contains only inert materials. 

(1) The equipment should be at least 10 feet 
from any combustible material. 

(2) Aisles will be kept clear at all times and 
individual pieces of equipment stored should be 
spaced to minimize the spread of ftre from one 
unit to another. 

(3) Equipment may be parked in fire-resis
tive buildings containing explosives, providing 
such equipment is essential to day-to-day oper.: 
ations. However, the following minimum re
quirements must be met: 

(a) Equipment must be stored in an area 
that is suitably and completely separated (by 
fire walls and closed doors) from the bays, 
rooms, or cubicles that contain the explosives. 

(b) Designed f1re-resistant ratings for 
the enclosures containing explosives are not de
graded. 

(c) Battery charging should not be done. 
However, where it is essential, venting will be 
provided, and the operation will be monitored to 
prevent overcharging. 

{d) Safety and fire protection personnel 
review the local situation for any additional 
measures necessary to enhance safety. 

{e) Base commander approval has been 

granted. 
<0 Detailed safety rules or conditions 

are available to the immediate supervisors or 
posted in the parking area. 

k. Operating Inside Structures. Hazardous 
concentrations of exhaust fumes can develop 
within 20 minutes from operating a properly 
serviced forklift inside a structure the size of a 

· 60-foot igloo with the door open. Commanders 
and supervisors must ensure mission require
xr.ents are met without exposing workers to un
safe levels of these fumes. Exhaust fans, respi· 
rators, or alternate mechanical or electrical 
lifting devices may be needed. If gasoline or die
sel-powered vehicles or equipment are operated 
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inside buildings, the following precautions will 
betaken: 

{1) The concentration of carbon monoxide 
in the operating area must not exceed the cur
rent threshold limit value (TL V). Consult the 
local environmental health services for a deter
mination of time-weighted TL V s and short
term maximum exposure limits. Exhaust puri
fiers are authorized where necessary tO reduce· 
carbon monoxide concentrations in locations 
where ventilation is inadequate (AFOSH Stan· 
dard 161-2). 

(2) The base bioenvironmental engineer 
will periodically check the area to monitor the 
adequacy of ventilation and recommend meth· 
ods to control the hazard. 

7-18. Battery-Powered Materials Han• 
dling ~quipment. Battery-powered equip- · 
ment is preferred for handling explosives and 
should be used when possible. 

a. Battery-powered equipment used within · 
an explosives area will have all electrical cables 
mounted to prevent catching on stationary ob
jects or damage by cutting or abrasion. Cables 
will be protected to prevent short circuiting as 
far as is practicable. 

b. Batteries will be securely fastened. Bat
tery boxes will give ample ventilation, with ven
tilation openings that prevent access to the cell 
terminals from the outside. 

c. Battery-powered equipment must be 
equipped with a dead-man switch and a main 
service switch that can be operated from the 
driving position. 

7-19. Gasoline or Diesel-Powered Materi· 
als Handling Equipment Safety Precau· 
tions: 

a. Equipment for handling materials within 
an explosives storage area will be equipped with 
a standard muftler and air cleaner. 

b. Gas caps must be in place. 
c. If necessary, a deflector plate will be in· 

stalled to prevent overflow from the fuel tank 
from reaching the motor or exhaust pipe. 

d. On gravity feed fuel systems or on pump 
systems that can be siphoned, an emergency 
shutoff valve will be installed at the fuel tank, 
or in the feed line. 

e. Fuel lines will be protected from rupture 
due to vibration. 

f. All electrical connections will be securely 
fastened to prevent accidental disconnection 
which might result in sparks or fire. 



I, 

\ 

AFR 127-100 3 August 1990 

g. This equipment will not be used in areas 
which are classified as hazardous locations for 
electrical equipment(paragraph 6-2a). 

7-20. Motor Vehicle Transportation: 
a. Generallnformation: 

(1) Existing apecially designed equipment 
for explosives and specific weapons should be 
used where possible or required. 

(2) Cargo-type trucks and tractor-drawn 
semitrailer vans are preferred for the general 
transportation of explosives. Other types of ve
hicles should not be used unless the items in
volved make handling by cargo vehicles or vans 
impractical. Cargo will be properly aecured, re
gardless ofthetransportation used. 

(3) Vehicle batteries and wiring will be lo
cated so that they will not come in contact with 
containers or explosives. . 

b. Vehicle Body. Exposed ferrous metal in 
the cargo compartment will be covered before 
transporting any explosives which are not pack
aged in DOT specification containers or equiv
alent. If tops or coverings are needed, they 
should be of a noncombustible or flameproof ma
terial. 

c. Red Lights. Red lights will not be used on 
the front of vehicles transporting explosives on 
or off base. A security police vehicle may use a 
flashing red light on and off base when escorting 
a convoy unless prohibited by local law. 

d. Inspection of Vehicles. Motor vehicles 
used to transport explosives will be inspected 
before use to determine that: 

(1) Fire extinguishers are filled and are in 
good working order. 

(2) Electric wiring is in good condition and · 
properly attached. 

(3) Fuel tank and piping are secure and not 
leaking. 

(4) MufJlers and spark arresters, when ap. 
plicable, meet military specifications and are. 
properly installed and clean. 

(5) LP-fueled vehicles comply with the Na-
i tiona! Fire Codes. 
'\ {6) Safety chains or other breakaway con-

.. trol devices are properly installed, if applicable. 
\ (7) Brakes, tires, steering, and other equip. 

· ment are in good condition and tires are 
properly inflated. 
\ (8) Exhaust system is free of oil, grease, 

' ttMfuel. 
~ e,,. ,Operating Requirements. Ensure safe op. 

er4'J19n of vehicles transporting explosives. The 
-~ 11 o<ting applies: 

\ 
\ 

I 

\ 
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(1) Use wheel chocks (in addition to brakes 
or gears as prescribed for the specific vehicle) 
while loading or unloading, or for explosives 
loaded vehicles and trailers parked, on any 
grade or ramp steep enough to cause the vehicle 
to roll. 

(2) When it is necessary to transport ex
plosives on routes where ferryboats, tunnels, or 
toll bridges will be encountered, ask local or 
state officials what procedures must be followed 
to comply with their regulations. 

(3) If a motor vehicle containing explosives 
is to uae a ferryboat or other passenger-carrying 
vessel, give the driver an identification letter, 
ligned by an officer, requesting transportation 
on the vessel. The letter will be presented to the 
master of the vessel or his or her represen~tive. 
The letter will refer to the bill of lading (copy of 
which will be in the possession of the driver) and 
will state the truck license number and the 
name of the owner (CFR 49). 

(4) Refuel trucks before loading explosives. 
Trucks containing explosives should not be re
fueled within an explosives area of an installa
tion, including refueling from mobile units. A 
central refueling station should be used. Trucks 
should be refueled before loading explosives. 

(5) Do not load or unload explosives from a 
motor vehicle while the engine is running, ex
cept under the following conditions: 

(a) Where the engine is required to pro
vide power to vehicle mechanical handling 
equipment used in loading and unloading the 
vehicle. 

(b) Where necessary for emergency op
erations or timing for exercises simulating ex
ecution of emergency plans. In this case, small 
loads or packages of explosives, requiring only 
momentary unloading time to be delivered to 
aircraft on the flightline, may be removed from 
a vehicle while the motor is running. 

(c) Engines of diesel-powered vehicles 
may continue to run during loading or unload
ing of explosives except when exposed ex
plosives are involved. 

(d) When the vehicle engine is being op. 
erated under (a), (b), or (c) above, the following 
conditions apply: 

l. Ensure adequate ventilation is pro
vided to prevent unnecessary build-up of ex
haust gases. 

2. Equip the vehicle with spark and 
flame arresters where necessary according to 
paragraph 7-17g(2). 
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3. Only keep the vehicle at the a1rcraft 
or storage location as iong as needed to complete 
the explosives loading or unloading operation. If 
a delay occurs, the vehicle must be moved away 
from the location. 

4. Ensure the vehicle operator sets the 
brakes and remains in the driver's position; or 
sets the brakes, chocks the wheels, and remains 
close to the vehicie. 

(e) Where _the vehicle was designed and 
built for these operations. Refer to the drivers 
rnanuals for accepted procedures. 

(6) Do not operate vehicles containing ex
plosives until the cargo has bei!n checked to en
sure safe transportation. Explosives containers 
will be loaded, blocked, braced..- tied 'down. Ql' 
otherwise secured to the vehicle to prevent 
movement. Load securing methods must not 
damage e;~~;piosives or containers. Vehicles will 
have sideboards and tailgates as high as the 
load. These are not needed where item size 
would make such protection impractical (b 
above) or where the vehicle is specially designed 
or adapted for the item and the load is s~urely 
held. 

f7) When transporting items containing 
EEDs, fully consider the hazards disc:ussed in 
paragraph 6-21 where vehicles are equipped 
with tran:-;mittcrs or other electromagnetic ra
diat1on sources which may create exposures on 
the rou U:!H t<, be traveled_ 

(8) Do not lea-ve explosiv-es·laden vehicles 
unattended unle!;s they are parked in a properly 
designated area, such as the weapon:; storage 
area, h11iding yard, or ready munitions area. 

191 Ensure forklifts use skids or pallets to 
transport containers of ~xplosives, except when 
containE:!rs urc dt:~i~ned with fully enclosed stir
rups 1360 oJ for forklift tines. 

llOJ Unfused weapons may be carried on 
forklift forks when the weapon body is long 
enough to b~ firmly !5Upported (ln buth forks and 
strong enough to prevent damage. 

f. Off-Base Explosives Shipments: 
( 1) Inspection of Incoming Shipments. All 

int.:oming motor vehicles carrying DOT Class A 
and B explosives and poisons will be !nspected 
at a designated inspection station by a rEC"presen
tative of the commander. 

1 a! The inspection station should be as 
rernote as practical from hazardous areas such 
as explosi ve!i or POL !iite~. populated area~>, and 
t1i~htlines. 

\b) If the inspection station is u~ed as a 
temporary explosives storage or operating loca· 
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tion, it must meet Q-D criteria. Also, vehicle in
spections must be stopped wh1le storage or oper
ations are in progress. 

(c) The inspection station may be used 
as an interchange yard ((4) below J. 

(d) Inspections -.vill be done according to 
AFR 75-2, using DD Form 626 • .Motor Vehicle 
Inspection (Transporting Hazardous Material). 

(e) Once a venicie has passed the initial 
inspection. a visual inspection of the external 
condition of the cargo may be done at any iUit
able lcx:ation, including the unloading point. 

(0 Any vehicie found or suspected to be 
in a hazardous condition will be moved to a "sus
pect vehicle"' area which is isolated from other 
locations by the proper Q-D, unless it is more 
hazardous to move the ~·ehicle. If use of the sus
pect vehicle area is very infrequent, an event 
waiver as specified in pant~:aph ll·2f may be 
used ifQ-D cannot be met. Prompt corrective ac
tion or a detailed in::;pection will he done at this 
location to ensure that the vehici~ and cargo are 
safe enough for further movP.menL 

(2) Inspection of Outgoint; Shipments. All 
vehicles to be used for ofT.base shipments of eX· 
plosives will be inspected hy shipping activities 
before and after loading for compliance with 
safety regulations. 

!a) DD Forrn ti:l6 -..,·ill i:Je filled out ac
cording to AFR 7 5-2. 

\b) A record will be kept of the vehicle 
number, the type of t.:<piusive cargo. and the 
number of each seal applied to the vehicle. 

!c! Drivers mu:;t bl! dwroughly familiar 
with the DOT M()tor C<trncr Snfety Re!{Ula
tions. 

(d) DD Furm !-i:W. SpN'lal Instructions 
for :'vtotor Vt~hidc l>r:\'1·1'~. wiil b.,. used to in
struct drivers <Ill till· natur~- of their curgo. 
fireiighting- mf:t.hods. ;md ,,th1·r :-.pi:cilic precau· 
lions for the partH;ular ~hipmenl. Information 
on the preparation and u:-e of DO i'orm ~36 is in 
AFR 75-2. 

(e) Over11<;-al' ·units should use bilingual 
in~tructions on thl' DD Forms 626 and 836 
where needed. 

!f) Where spedal purpose vehicles are 
authorized to transpurt ~xplosive loads, applica
ble t.echnical datu will be used. 

fg) Use llf DD ~'orm~ 6l6 or 836 is notre
quired for military vehides or drivers trans
porting ~:<plosi ves ! assembled or partially 
assembled in a delivery moi::leJ across or on pub
lic highways frorn one part of a basE! to another. 
For example. tran!>portation of munitions from 
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a preparation area across the highway to the 
main base flightline. or em the highway to a 
nearby auxiliary field. If this is a daily opera
tion, there should be an agreement with local 
authorities on any local restrictions to be im
posed. Driver qualification and motor vehicle 
inspection requirements ofparagraphs 7-14 and 
7 -20d apply. 

(3) Internal Shipments by Comme.-cial 
Carrier. Commercial carriers used to move ex
plosives over public highways from one area to 
another area of an installation will be external
ly inspected before entering the sec:ond area. 
This is not needed if they were escorted or under 
surveillance en route. 

(4} Interchange Yards. Where necessary. 
an interchange yard may be established in a re
mote area on the same basis, or together with 
the inspection station in (l) above. This loeation 
will be lJ.Sed for the exchange of tractor trailers 

between the common carrier and the base activ
ity involved. Explosives Q-D criteria will not be 
applied if the exchange is made and the vehicles 
removed promptly. 

g_ Holding Yards. If the explosiv .. loadeci 
vehides cannot be dispatched to unloading 
points immediately. they must be moved to a 
holding yard. 

(1) The holding yard must be 111ited to meet 
Q-D criteria according to chapter 8. 

(2) Where possible, explosives-loaded vehi
cles should be separated from each odler by tho. 
applicable aboveground magazi.De diatanQe. 

(3) If magazine distance between vehiclN 
cannot be met, vehicles should be parked in 
groups, with maga%ine separation between each 
group. Distances to other exposures will then be 
based on the total amount of explosives .)Vithirl a 
group of vehicles. 

(4) Where neither (2) nor (3) above is poaei
ble, the total explosives weight of all vehicles 
will be used to determine separation distan(.f!S. 

(5) Loaded vehicles should not remain in a 
holding yard. for a period exeeeciing 24 hours. 

(6) Holding yards may be used for inter
change and inspection activities. However, 
when loaded vehicles are bein1 held there, the 
yard may not be concurrently used fol' vehicle 
inspections. 

h. Maintenance of V ehides Carrying Ex· 
plosives: 

(1} Only operator inspection and mainten· 

anc::e nonnally related to the operation of ave
bic:le 'Will be done on exploaive.s-laden vehicles. 
Such maintenance includes servicing with fuel, 
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oil, air, lubritation and water, changing tires, 
fuses, hoses and drive belts, etc. 

(2) No maintenance will be done on an ex· 
plosives-loaded vehic:le or trailer that would ir 
crease the probability of fire or would require , 
the use of heat-producing equipment. 

(3) No restrictions are imposed on tractor 

maintenance when the trac;tor is physic:ally sep
arated by at least 50 feet from an explosives· 
loaded trailer. 

(4) When tires ate being changed, the ve
hicle or trailer mwt not bee leva ted GO u to shift 
the load or place an excessive strain on the 
tiedowna. 

(5} Vehicles carrying nuclear weapons are 

also subject to the mainten.an40e restric:tions in 
TO llN-46-51. 

7-21. Traa.sporting DaDgerously Vue~ 

viceable Explosive Items for Disposal: 
a. Dangerouely unserviceable items such aa 

partially burned signal$, marke1'1S. etc., should 

be packaged and marked as specified in item 
tedmical publications or EOD publications. In 
so!S1e C8BQ. the training and experience ofEOD 

aupervia01"8 and unique ha:tards of a sped1ic sit.. 
u.ation may dictate modifying the pac;kaging. 

Authorization for modifying procedures is in TO 
00-5-1. 

b. It is not intended that only EOD personnel 
ea.n tra.naport these items; however. EOD 
should be consulted before ttanspol"t.ing any 

dangerously unserviceable items other than as 
approved by DOT. Any DOD personnel who are 

_ properly trained in proeedures to be followed 

and specific hazardS of the material may roU· 
tinely transport explosive item residue. 

7-22. Railroad TransponatioD. DOT safety 
regulatiollf!J for safety devices, safegu~s, de

sign of equipment, etc., are mandatory for rail
way equipment transporting materials outaide 
aa installation. These regulations should al110 
be followed within an installation. Special at. 
tention should be given to rail elearaneea to 
buildiAga. loading docks, overhead lines, etc. 

a. Locott~otives. Portable fJ.re extinguiahen 

will be carried on all locomotives and other self· 
propelled rail vehicles. 
. b. Trade Layout. Railroad lines serving ex· 
plosivefl areas lilhou.ld be looped tD give at leaat 
two ways of exit. 

c. Movement of Railcars Containing Ex 
plosives; 
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(1) By Engine. Before any movement of one 
or more cars containing explosives, the load will 
be secured and the air brakes will be cut-in. 
Cars should not be uncoupled while in motion or 
pulled apart by locomotive power. Safety pre
cautions will be observed in breaking air hose 
connections. 

(2) By Car Mover. An individual must be 
stationed at the hand brake during any manual 
movement of a car. 

d. Spotting Railcars: 
(1) When single cars are spotted, the hand 

brakes ·will be set and the wheels propedy 
chocked. When more than one car is spotted and 
the engine detached, the hand brakes will be set 
on e11ough can of a eut of cars to ensure ade
quate braking is provided. The hand brakes will 
beset on the downgrade end ofthe~tofcars. Do 
not rely on the automatic: air brakes to bold spot
ted cars. 

(2) Lccomotives will not stop in &ant of 
buildings and loadiag docks containing hazard
ous materials lo11ger tba11 needed to '"spot" can 
for loading or unloading. 

(3) Care at a magazine or building should 
be located so that Persor.nel may evacuate the 
building or car rapidly if ne1:essary. 

e. Switching Railcars. Special care will be 
taken to a void rough handling of cars. 

(1) Cars m\lSt not be "cut otr' while in mo- · 
tion. Cars will be coupled carefully to avoid ur&• 
necessary shocks. Other cars will not be "cut 
ofr' and allowed to strike a c:a1" containing U· 
plosives. 

(2) Cars will be placed i11 yards or on sid
ings so that they may be removed from danger of 
fire quickly and ao that they will be handled as 
little as possible. They will not be pl&ced under 
bridges or alongside passenger sheds of sta
tions. Engines on a parallel track should not be 
allowed to atand. opposite or near them. 

(3) '1):ropping," "hvmping," "kieking," or 
use of the "flying switch" is prohibited. 

f. Marking Railc:an with Blue Flap or Sig
nals. Blue flags or signals will be placed at both 
ends of a car or cut of tars when penoMel are 
working in, on, or under the cars. Cars marked 
in this manner will not be coupled to or moved. 
The supervisor or foreman in charge of the per
sonnel loading or unloacllisg the cars will be ~ 
sponsible for placing and. reraoving the blue flag 
or signal. 'Th-ain crews will be informed of the 
use of blue flags or signals. 
EXCEPTIONS: 

v0"d l9Zv628S0S66 01 

AFR 127-100 3 August 1990 

1. Flags are not required when flat cars are in· 
volved and the presence of a working party is 
clearly evident. 
2. Flags or signals may be omitted from the 
end of a CaT located against or toward a dead end 
spur. This also applies to a loading ramp where 
no other rolling stoek can approac;h from that di· 
rection. 

g. Control of Vegetation Along Railroad 
Right-of·Way. Vegetation along the railroad 
rightoo()f-way which presents a f1re hazard to ex
plosives-laden ears will be controlled on the 
base a$ directed in paragraph 3-6. ' 

h. Loading Railcars. When a car arTives, it 
should be inspected thoroughly, inside and ou.t, 
to determine its suitability to carry the type of 
explosives involved. The interior of the car 
should be "broon'l c:lean" before explosives are 
loaded into it. 

(1 l Protruding nails and bolt heads should 
either be removed or covered to prevent the 
packages from being damaged. Substantial 
gangways should be provided. Any obstructions 

· that may prevent free entry to the caT should be . 
removed. The immediate area should. be cleared 
of leaves, dry grass, and other flammable ma· 
terials. 

(2) During loading operation.tS. the car and 
magazine doors should be closed when engines 
or speed en are passing. 

(3) Cars should not be left part.ly loaded. un
less it is impossible to finish loading at one time. 
In this case, car doors will be MeUrely locked. If 
it becomes necessary to ~nove a partially loaded 
car before loading has been eompleteci, the load 
will be braced. 

. (4) During and after loading. the shiprnent 
should be properly braced and stayed, the ear 
properly sealed, and a permanent record. of car' 
numbers kept. 

i. Loading and Brac1ng Guidance. When 
loading freight ~rs. consult Bureau of Ex
plosives Pamphlets 6 and SA for guidance un
less specific: lll$tnlttions or car loading draw
ings ate available for the items involved. ThelSe 
pamphlets govern the method of loading, stay
ing, and bracing of carload and less t.b.anea.rload 
(LCL) shipments of explosives. Refer to Bureau 
of Explosives Pamphlet 6C for guidance in se
curing truck bodies or trailers on flat cars. Also 
see this pamphlet for loading, blocking. and 
bracing of the cargo within, or on, such vehicles 
or c:ontainen. The carrier or cargo must not 
shift under an impact of 8 tD.iles ~r hour from 
either end. Bureau of Explosives pamphleta 
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may be obtained by writing: Bureau of Ex
plosives, 50 F St NW, Washington DC 20336. 

j. Placarding of Railcars. Railcars trans
porting explosives will be placarded according 
to paragraph 7-17b or those ofthe host nation 
involved. 

(1) Placards will be displayed when the 
first container of ext~losives is loaded in the rail
ear. Placards will be removed when the last con
tainer of explosives is removed from the railcar. 
Four placards are required for each railcar. It is 
the respon$ibility of the shipper to furnish the 
needed placards. 

(2) Commanders may omit placards on con
clusion of suitable aiTangements with the host 
nation or governmental agency involved., where 
necessary, to avoid attention of hostile forces. 
All involved (including essential train crews) 
must be instructed in proper emergency actions. 

k. Railcar Requireltlents. Cars used for the 
shipment of material requiring plac:arrib:1g un
der Title 49, CFR. Part 172, m'Q.It meet stan
dards for the class of material being shipped as 
specified in Title 49, CFR. Part. 112. Cars for 
DOT Class A explosives will be inspeeted before 
and after loading. Car eertificates will be ac

complished, distributed, and atlixed to cars ac

cording to Title 49, CFR. Part 114.104. 
L Leaking Packages in Railcars. A constant 

alertness will be maintained to detect leaking 
packages or leaking tank cars. 

( 1 > Leaking packages should be removed 
ftQm cars and repaired. In the ca.se of tank cars, 

the contents should be transferred. Leaking 
tank cars containing compressed gases should 
be switched to a location distant from habitation 
ahd highways and action taken to transfe~ con
tents. 

!2> Cars containing leaking packages or 

leaking tank cars will be protected to prevent 
ignition ofliquid or vapors. 

<3> Movement of a leaking car will be held 
to a minimum until the unsafe eondition is cor· 
rec::ted. If artificial light is necessary, only ap
proved explo$ion: proof elec::t.ric lights should be 

used. 
m. Tools for Loading and Unloading Railcars. 

Steel tools may be used inside cars with reason· 
able care if explosives that are subject to initi
ation are not exposed. When explosives subject 

to initiation are exposed, special care will be 
taken to prevent sparks. 

n. Sealing Railcars. Cars containing ex
plosives will ~ sealed with n:tilway-type car 
seals on wbic;h is stanlped an identifying n'Ultl· 
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her. The shipper will keep a record of car num
bers and seals (see AFR 75-2 for additional ca'~~'· 
seal regulations). Ifthe seal is not in place whe .. 
the car is received, the ear will be thoroughly 
inspected at a suspect cat site. 

o. Changing Car Seals. When a car seal is 
changed on a car of explosives, a record will be 
made showing the following information: 

(1) Railroad. 
(2) Place. 
(3) Date. 
( 4) Number or description of seal broken. 
(5) Number or description of seal used to 

reseal car. 
(6) Reason for opening car. 
(7) Condition ofload. 
(8) Name and occupation of persons open· 

ing car. This reeord will be shown on waybill or 
other form or memorandum that aec:ompanie& 

car to destination. 
p. Inspection oflneoming Loaded Railcar-s: 

(l) Railears containing explosives will be 

inspected by a competent representative of the 
commander at a designated inspection station. 

(a) The inspe<:tion station should be aa 

remote as practical from any huardoua or popu· 

lated area. It should not be near any POL sites, 
other explosives locations, and flightlines. 

(b) The outside and undenide of each c:ar 
must be inspected to detect damage (such aa de
fective brakes, couplinpt wheel flanges. or hot 
boxes) or unauthomed and suspicious articles. 
Check individual car numbers a.nd seal num
bers against bills otladings. 

(c) Such inspeCtions may be done from 
ground level if pits are not available. If sabotage 

is possible, an inspection pit should be provided. c, 

(d) If rail traffic is heary enough ar in an 

emergency, a pit will help in inspeeting and 
moving ears rapidly. 

(2) Can of explosives will b~ isolated for 
prompt corrective actions when foreign and aus
picious articles have been attached outside or 
underneath the car. They will also be isc:llated 
when they have a defect that could affect the 
safety of the installation or contents of the car. 

(a) Unless the problem prohibita, the car 
will be moved over the safest route to a location 
separated from other areas by proper inhabited 

building distances. 
(b) Before the car and cargo are released 

from the designated '"suspeet car'" site; the UJ:\~ 
satisfactory conditions will be corrected unlet 
a determination is made that they are safe tO 
move. 
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(3) If the seal numbers on a car do not cor
respond to the numbers shown on the bill oflad
ing, the car must be treated as a suspect car. Re
move it to the suspect car siding for additional 
inspection, as under (2) above. 

( 4) Visual inspection of the external condi
tion of the cargo in ears that paS$ the initial in
spection may be done at any suitable place, in
c:luding the unloading point. Such cars may be 
considered reuonably safe. However, eare 
should be exercised ill breaking seals and open
ing doors because of the possibility of shifting 
lading or leaking containers. 

(5) If warranted by the inspection results, 
ears at the inspection station will b~ moved pro
mptly from the site. 

(6} The impect.ion station will not be used 
as an explosives }O(Stion or holding yard unless 
Q-D criteria are applied. HolVever, the inspec· 
tion station lDay be used as an interc:hange yard 
(qbelow). 

(7) Commercial carriers used to rnove ex
pl08ives through a public aceess route, from one 
area to another area of the installation, will be 
externally inspected before entering the second 
area. This is not needed if it was escorted or un
der surveilla.Q.ee en route. 

q. Rail Interehange Yards. Rail interchange 
yards are set up and. operated on the same basis 
as t:'uck or trailer interchange yards. The rules 
in paragraph 7-20ft4) apply. 

r. Rail Holding Ytlrds. If the car cannot be 
dispatched immediately to the point where it is 
t.o be unloaded. it rnay be moved to a holding 
yard. .Rail holding yards, where required, are 
set up and operated on the same ~!isis as holding 
yards for motor vehic:les. The rules in para
graph 7-20g apply. In developing large holding 
yards, consider the following layout guidance: 

(l) R.Qil holding yards should be laid out on 
a unit ear or explosives weight group basis. (For 
example, 50,000, 100,000, or 250,000 net 
pounds of c:IIU&Idivision 1.1 explosives, regard
less of the number of cars involved). Each such 
explosives quantity car group will be separated 
from all other groups by intermagazine dis
tance. 

(2} Y arci.e rnay be formed by two paralle 1 
ladder tracks eonnKted by diagonal spurs or by 
a '"Christmas tree" arTangement (a ladder track 
with diagonal dead-end spurs projecting from 
eaeh side at alternate intervals). Other ar
,._ngemen.ts tailored to the operation are al
lowed. However, paraiJel tracks and spurs of all 
types will be separat-ed by interrnagazine dis- · 
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tanees for the group quantities of explosives in
volved. 

s. Classification Yards. A classification yard 
may be established primary for receiving, claa
sifying, switching, and dispatching explosives
laden rail cars, wh~re the volume of rail traffic 
necessitates. These rules apply: 

( 1) lntennagazine Q-D separation is re
quired, as a minimum, between explosives loca
tions of all types and the classification yard. 

(2} Car inspeetion station activities under 
p above rnay be done in classification yard.$, it 
such ya:tds are remotely located according to the 
cited paragraph. 

(3) Intetchange yard activities under para .. 
graph 7 ~20f{ 4) and g may be done in classifi.ea
tion yards, if such yards are remotely located ac
cording to the cited paragrapha. 

(4) Cars may be opened ill the yerd for 
removing documents or for visual inspectioQ of 
the external condition o£ the ca.rgo if the en
trance can be done in the_ normal mann.r. Free
ing or repairing a stuCk or damaged ear door or 
doing any work inside a car is prohibited unlaa 
Q-D requirements can be met. 

(5) The Q-D criteria other than in (l) above 
do not apply to a classification yard used exclu .. 
sively for the purposes outlined above. If yards 
are used for other purposes (such as placing or 
removing dunnage or e~losive items into or 
from c::ars), Q~D criteria will apt»ly. 

t. Tl-ailers on Flat Cars <TOFC) ot "Piggy
bac:k" Explosives Loading and Unloading Sites. 
This transportation method is eonsidered a 
"change-of-mode" during loading or unloadin( 
operations. Itrequires onlytheuseofgood.jud.g. 
ment in the site choice and proper control of op
erations in the loc:al environment, The following 
criteria govern the siting and use of explosives 
TOFC railheads. 

(1) Location will be as remote as practi~ 
from hazardous or populated areu. Clear ~DeS 
should be maintained around theM sites as ou~ 
lined in paragraph S.lO to prevent enaoacll-. 
r:nent. 

(2) Facilities will be adequate for the op
eration, and safe loading or unloading ramps 
will be designated. 

(3) Loading or unloading operations will be 
conU'olled to reduce exposures to a minimum. 

(4) Trailers will be removed quickly from 
the railroad car and sent at onc:e to their des-
tination or seheduled for prompt loading on u~ 
rival at the site. If there is an tmforeseea delay 
in loading or unloading, an explosives-loaded 
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trailer may be kept at the site for a short t:me. 
This holding period will not exceed 24 hours. 

(5) Piggyback shipping trailers and con
tainers will not be opened at the !;ite unl~ss an 
emergency or suspected emergency situation 
necessitates. 
EXCEPTION: "Shipping and Storage Contain
ers, Ballistic Missile" (SSCBMl re<;eived by 
TOFC may be opened at the site only for inspec
tion and road transport preparation as required 
by pertinent TOs. 

(6) Adequate tie-down of trailers to railcars 
and blocking and bracing of the explosives in 
the trailer to ensure c:argo stability in transit is 
essentiaL 

(7) AU of the safety rules in thiJoi c:hapttr on 
explosives-laden motor vehides and their op
eration will be applied. 

(8) The provisions of B1,1reau of Explosives 
Pamphlet 6C apply to explosive$ "Piggyback" 
operations (lists railcars and hitches approved 
for TOFC service). 

(9) Operations other than the forej.!oin~; are 
not to be done on explosive items or ~:xplosives
laden <:ont.ainers, trailers, cars. etc .. unless Q· D 
criteria can be met. 

1 •• ~ 
__ ., 

u. Inspection of Outgoing Empty R;lilc;;Ir,:_ 

Cars transporting explosive!i will fJt:' i::.6per:ed 
after unloading to make ,;ure that they ~re ·~i.;;-i:!l 
and free from loose explosives and t':-om nthe!'" 

flammable materials. Ensure th<lt placards :1::1d 

car certificates are removed. 

7-23. Movement t>f Explosives Shipments 
by Air. Air transportation of explosive::; !1; 
commercial aircraft is regulated by Federal 
Aviation Administration l FAAl regulatiGns 
which are now incorporated into Title 49. CFR. 
Instructions about explosives-laden militury 
aircraft {and certain DOD contract airlift op~:r
ations) are in P.FRs 71-4 and 55-14, the applit·a
ble air<:raft TO, and other parts of this regulu· 
tion. 

7-24. Transportation of Explosives by 
Water. Transportation of explosives and oth
er hazardous materials by water in vessels en
gaged in commercial service is regulated by the 
United States Coast Guard. Shipments overseas 
will be made according to the regulations of the 
carrier, the United States Coast Guard., or the 
Department of the Army. 
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ChapterS 

SITE PLANS, CONSTRUCTION, AND UTILITIES 

8-1:. General Information. This chapter 
provides criteria for US(: hy civil engineering, 
safety, and other per~onr.~l when planning to 
build, modify, expand, -;It(• plan, or use facilities 
and locations where •!:<plosives are involved. 
Site plans are normaliy prepared by the instal· 
lation civil engint!cr iu cn()rdination with the fa
cility user and inrstailntion explosives safety 
personnel. 

Seetil)tJ A-Explosives Site Planning 

8-2. Basic; Guidl;lnce: 
a. Site plans f'ur cxpll,~ives related facilities 

and any facility to bt! lo«:ated in established ex
plosives clear zone~ must be submitted through 
engineering and s<.tfE:ty channels to the DOD Ex
plosives Safety Board tDDESBI, for review and 
approval. The DDESB will not approve .site 
plans which do not rneet all safety standards. 
Units requesting site plan app:rovalunderthese 
conditions ln.u.st include an exernption request 
with the site plan package (chapter Ill. The Sec:
l"etary of the Air Force must certify the oper
ational necessity of the facility for the site plan 
to be acceptable. Where dH: unit is uncertain if a 
site plan is required. <:ither submit a sitE:: plan or 
request clarification frrHu the .MA.JCOM safety 
staff. 

b. When construction ts not involved re.g. 
change in facility :1s1:•. i)ut ~! w<tiver or cxcmp· 
tion is nece~~;ary. tlH: :-:~e plan must be submit
ted throu'"'h wn11nand channels t() HQ AF· 
ISC/SEWV. ~orwn AFB CA 92409-7001, for 
resolution. 

c. Site plum; may be .<;Ubmi tted in one or more 
increment.:.;. dep<..ndilll{ 1m unit needs and the 
stages of construction plum> and facility de
signs. Preliminary M !clcution plans can be used 
to gain DDES!J approval ,,f Q-D standards only 
for the pr•Jject. Final stt<: plan ~;tpptoval can be 
reque~ted Iuter wh••n facility design has pro
gressed to th~ point where safety features are 
known and indud~d in th~desi~n drawings. 

d. Site pl~ns 11t't•d not b~ submitted when in
creas~d storage capacity results from changes 
in storage criteril:l and there is no increase in 
the e:;tablished clear :wnE::-. or an increase in ex
posed sources. No action is required when clear 
~ones ate r~duced because of criteria changes. 
Notify MAJCOM weapon safety of these 

changes. Site plan historical ducument.ation 
will be maintained accMding to AFR 12-50. vol
ume II. Normally this documentation will be re· 
tained until the explosives mission is terminat
ed by higher headquarters. 

e- Small miscellaneous structureti, 1;uch as 
paint lockers and storage sheds. for nonex
plosive supPQrt items that meet the separation 
criteria of paragraph 5-14 do not require site 
plan submittals. 

f) To preclude unnecessary expenditure of 
resources, construction of fadliti~::; and locu
tions requiring a site plan will not begin until 
the site plan is approved. Exceptions to this re
striction will be on a cas~-by-case basis with re
quests processed through safety channel~. 

g. Vehic:le inspe(:tion and suspe<.:t areas do 
not require site planning. ThesE: loc~tions 
should be isolated as much a~ possible, and ex
posures in the area relitricted to avoid encruach
ment. Any vehicle containing explosive!i .sus
pected of being in a hazardous condition !ihould 
be isolated consistent with applicabl~ with
drawal distances given in chapter a. 

S-.'3. Site Plans Requiring AFISC Appr<)v· 
al. The following conditionr; require submit
ting site plans to HQ AFISC/SEWV. Norton 
AFB CA 92409-7001, for approval: 

a. Construction of a facility fur explosives op
erations and or storage. regard!~:-;~ of 
classldi vision. 

b. Explosiv~s opl:lratiun:; thut du not involve 
::onstruction but require expl.lsivl!!-i st:parutiun 
standards as outlined elsewhere in thi:-; r<:~ula
tion. 

c. Licensed locations when Nt:W limits lor 
operations ex.ce~d authorized limits. 

d. Construction of nonexplosives facilitit!S or 
operations within an establish~d explo!o(ives 
dear zone. 

e. Mission or facility use chan~::es which rf!· 
suit in increased exposure to hazards of e;o:;· 
plosives and ammunition. For eJtumplt:. when a 
military-use-only airfittld is changed to jt>int· 
use, or when a facility sited for l.:l expl<Jsives is 
~hanged to ~to~e l.l materials. 

f Contingency plan::; requiring the u:>~ t,f 
munitions or explosives other than those l)Ut· 

lined in paragraphs 4-10 nnd 5-~3. will be site 
planne-d as foll<.~ws: 
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(1) If time and circumstances permit, site 
plans will be prepared and submitted as out
lined abov~. 

(2) Tentative site plans should be based on 
known munitions requirements (prepackaged, 
prepositioned. or predirected items), explosives 
safety and Q-D requirements, site surveys, and 
available maps and photographs. Augmenting 
and augmented commands should develop and 
coordinate typical storage area layouts for the 
types of operations called for in contingency 
plans. (See paragraph 1-8 for other contingency 
requirements.) 

(3) In the absence of a formally approV'ed 
site plan, the command tasked to operate the 
contingency location will forward a copy of the 
tentative site plan to HQ AFISC/SEWV, Norton 
AFB CA 92409-7001, within 7 days oi the con· 
tingency base activation_ 

(4) If a war or contingency operation re. 
quire use of a location for which a tentative site 
plan has not been developed., the command task· 
ed to operate the location will: 

(a> Notify HQ AFISC/SEWV by immedi-
ate message of the following: 

1. Location of one or more operations. 
2. Types of operations to be conducted. 
. ']_ Types and quantities of munitions 

to be stored and handied. 
4. Unu~ual or unique hazards and con

sideratitms. 
.::;. Name nnd telephone number of 

weapons safety p~rsonnt!land senior munitions 
pers(Jnn~l. 

I b1 As soon a:-; po:-;sible, forward a scaled 
aerial photog-r:tph 'Jr equivalent site drawing 
showinl-!. as a minimum: 

1. Plann~d and in-use munitions star
a~~ site:-; and h•Jiding- <.!Tt.:'<ts. Include class/divi
sion and N~W:-; for each locati(Jn or facility. 

2. Aircruft P<1rking areas to include 
e.xplosive!-i loaded combat spots and support air· 
craft, or nonexplt)sive::; loaded ones . 

. 1. Fuel stora~e ::;ites. 
4_ Off-hast: exposures. 

(cl If operations lust more than 30 days, 
formal site plum> will be developed as soon as 
practical by the command tasked to operate the 
l{)(.:ation. 

g. Construction of contractor-()wned and op
erated facilitit's on Air Force property, contrac· 
tor operat~d, government-owned fa<:ilities, or 
contractor facilities storing or processing gov
ernment-furnished explosives. 
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h. Facility use changes affecting long-ct-rm 
reduction of clear zones. 

i. Explosive loaded aircran parking lot 
tions when initially planned or established, and 
when established NEW limits must be in· 
creased. Siting is not required for locations in 
use before April 1986. or when only those items 
exempt under paragraphs 4-10 and 5-24c an~ ;n
._.oJved. 

j. Facility use changes which re$1.4lt in a dif
ferent, or more hazardous operation, within the 
facility or site. For example, converting a con. 
ventional bomb buildup facility to a missile as
sembly and checkout operation would require a 
site plan because of the nature of the Clperatio:n 
and different safety precautions involved_ 

k. Increased storage at existing facilities 
which cau!:ies an increased clear zone. 

S-4. Weapons Ranges. These facilities do 
not require sit~ plans under this reglJlation. un
less iocatcd with1n the clear zone of an ex
plosive;; location. Set~ AFR S0-46. Combat arms 
training and explosives demolition ranges r~· 
quire siting us outlined in paragraph 8-6 and 
chapter 8. section C. 

8-5. Facility Modifications. Existing ! . 
cilities may be muddied as needed to meet 
changmg mission requirements. Unit anci 
MA.JCOM safety staffs must work closely with 
civil engineers and users, to ensure safety stan· 
dards are not compromised. The foiiowing rules 
apply to the::;e modifications: 

u. :\iodificl.!tions ·of faciiities not CO\'l?red by .:1 

waiwr or exernption. The~e actions may be ap
prov(•d at :.1A.JCOM. or delegated to a subordi
nate it•\'l!l ;'"JWvidcd the following rule:~ are oh
~ervcd: 

: l l ~odificauons must notcau$e additional 
hazard::; or rcduc~ th~ effectiveness of built-in 
safely fel:ilUre~ of the building. 

1 ~l Th~ facility and its cx:~upantslcontents 
musl he mis~irm t.ssential and r~late<i t.o the po
tcntiul explosion $ite_ For example. if a main
tenance and inspection facility, sited at Kl8 is 
to be modified, a site plan will not be needed if 
only Kl!$ a1.1thodzed people are exposed after 
the modifi<::ation. 

( :ll Tht' modification must not change the 
nature of the operations or cause additional 
hazards. for example, the modification of a co1 
ventional bomb buildup facility to handlt 
chemical bombs or missile refueiing/defueling 
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would require a site plan since specific safe
guards and protective equipment are required. 

( 4) The modifications must not require con
gressional, NATO, or host nation funding. 

(5) If the modification is designed to reduce 
the required quantity-distance separation stan
dards, a site plan must be submitted. 

(6) Modifications must be limited to inter
nal areas only. External modifications that in· 
crease the overall floor apace, such as room 
additions, will require a site plan. 

b. Modifications of facilities under waiver or 
exemption. 

(1) Facilities covered by a waiver or exemp
tion will require HQ AFISCISEWV review. The 
final approval authority will be determined on 
an individual basis, but will depend primarily 
on the nature or the exposure and the original 
approval level of the waiver or exemption. SAF 
review will be necessary on all requests for 
modifications involving exemptions granted at 
that level. 

(2) A request will be submitted as a site 
plan, using the format or attachment 7 for jus
tification. 

(3) HQ AFISC/SEWV will coordinate the 
modification request with appropriate staff 
agencies. 

8-8. Site Plans Requirinl Major Com· 
mand ApprovaL An information copy of site 
plans for the following projects will be sent to 
HQ AFISC/SEWV, Norton AFB CA 
92409-7001, upon approval by the MAJCOM: 

a. Contractor-owned and operated facilities 
on private property, when engaged in explosives 
work under Air Force contract. 

b. EOD training ranges located outside clear 
zones using only explosively operated tool kits 
(.50 caliber or less). 

c. Disposal ranges sited on weapons ranges. 
: d. Aircraft battle damage repair sites. 

e. Combat arms training ranges, when not 
within required clear zones. 

8-7. Aircraft Operations. Taxiing air· 
craft, and those undergoing end-of-runway 
checks, loaded with explosives are considered in 
the transportation mode and are exempt from 
Q·D and site planning rules. Care must be ex· 
ercised when establishing locations for these op
erations, and they should be isolated from other 
areas to the maximum extent possible. 

a. Q·D separation standards do not apply to 
hot pit refueling pads and arm and dearm pads 
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when the PES is an aircraft undergoing servic
ing at these locations. 

b. Aircraft parking ramps and aprons will be 
separated according to table 5-1. 

c. Integrated combat turnaround sites, and 
other aircraft operations using live ordnance, 
will be site planned according to standard safety 
rules of this regulation. 

d. See TO llA·l-33 for guidance on perform
ing maintenance on explosivo loaded aircraft. 
Maintenance on special weapons loaded aircraft 
must also comply with nuclear safety stan
dards. 

e. Parked, explosives loaded aircraft are con
sidered aboveground magazines. 

f. Hot cargo pads are considered as an exten
sion of the munitions storage area for 
determining separation standards. 

8-8. Processin1 Site Plan1. Operating 
bases and agencies must identify and preplan 
explosives activities to allow review and pro
cessing at all levels. Host and tenant coordina
tion is essential to ensure proper consideration 
is given to protection of assets and personnel. 
Site plana will be processed as outlined below. 

a. Installations and Contractor Activities. 
Forward site plans through safety channels to 
the MAJCOM as instructed by that headquar· 
ters or, in the absence of special instructions, as 
indbelow. 

b. Tenant Units. Forward site plans through 
host command safety channels with an inform&· 
tion copy to the tenant MAJCOM. The host 
MAJCOM will obtain agreement of the tenant 
MAJCOM before processing the site plan where 
the host targets a tenant. When a US Air Force 
unit is tenant on a non-US Air Force DOD base, 
formal site plan approval is requested through 
the host. As a minimum, the site plan must meet 
the requirements of this regulation. The tenant 
will submit a copy of' the site plan through com
mand safety channels to HQ AFISC/SEWV, 
Norton AFB CA 92409-7001. 

c. Air National Guard (ANG) and Air Force 
Reserve (AFRES) Units. Forward site plana 
through safety channels to the National Guard 
Bureau <NGB) or HQ AFRES. The NGB or 
AFRES process the plan as in d below. For ANG 
and AFRES units tenant on an Air Force instal
lation, process site plan as in b above. 

d. Major Commands. Submit correspondence 
and site plana in duplicate to HQ AFISC/SEWV, 
Norton AFB CA 92409-7001. The endorsement 
will state approval or the proposal, along with 
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any changes, modification, or specific precau
tionary measures considered necessary. 

(1) The MAJCOM will provide an informa
tion copy to HQAFOMSISGPA, Brooks AFB TX 
78235-5000, it planned explosives facilities in
volve biological and chemical fillers, liquid pro
pellants, toxic paes, sonic hazard areas, any 
form of electromagnetic radiation affecting 
health (including radioactive sources and mi
crowave generators) and industrial x-ray. Cor
respondence should show that command medi
cal personnel have reviewed the plans (AFR 
161-2). 

(2) Normally, the MAJCOM may ezpect 
notification of final action on properly prepared 
and submitted routine plans within 90 days 
from HQ AFISC/SEWV. MAJCOMs ml!St pro
vide the following information to request prior
ity action. Prior coordination by telephone is en
couraged. MAJCOMs will notify HQ 
AFISC/SEWV, Norton AFB CA 92409-7001, 
when site plans are cancelled or no longer re
quired. 

(a) Date reply is required. 
(b) Proposed contract award date. 
(c) Reason priority action is needed. 
(d) Reason for not forwarding plans in 

time for routine processing. 
(e) Staff agencies and individuals to be 

contacted in the event clarification is required 
for any technical or operational detail. 

(3) When approval letters contain condi
tions under which the DDESB granted approv
al, the MAJCOM will ensure such conditions 
are met, and HQ AFISCtSEWV, Norton AFB 
CA 92409-7001, is notified in writing of planned 
or corrective actions. 

8-9. Site Plan Development. The site plan 
package will include all information needed to 
achieve understanding of the siting, construc
tion, and future operations or operational plan 
to be supported. Detailed, rraphic data are ea
Hntial for prompt. proper, and accurate evalu
ation. Developers may use alternate methodJ to 
outline proposals when prescribed forma are in· 
aufficient or inadequate to describe the situa· 
tion. 

a. Include the aite plan identification and 
Programming, Design and Construction <PDC) 
number (attachment 4) in the requesting letter 
aubject line. All related correspondence ahould 
refer to this site plan identification number. 

b. Complete AF Form 943, Explosives Waiv
er/Exemption/Site Plan. according to attach-
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ment 4. If not used, the information required 
must be shown by other means, and reported in 
the format of attachment 4. 

c. To certify there are no plana to locate un
related facilities within the resulting "clear 
zones," state that the proposed siting has been 
reconciled with the base muter plan ("basic" 
and "development" elements). 

d. Submit a site location plan at 1 inch equals 
400 feet (or metric equivalent) acale. Show the 
proposed site (highlighted) and ita relationship 
to runways, housing, other explosives storage, 
and all likely targets. Prepare drawings as 
shown in paragraph 11-12. Ensure clean and 
clear copies (original) of maps and drawings are 
submitted to avoid unnecessary processing de
lays. A map of the entire base is not required if 
the proposed siting and all exposures can be 
shown on a smaller map. If photo copies are be
ing used, ensure sites and exposures are high
lighted as done for the originals. 

e. Submit only those construction drawings 
relating directly to safety and protective fea
tures. It is not necessary to include drawings of 
landscapes, roads, etc., ur.less requested. 

f. Show topographic contours or features 
that would affect separation distances (for ex
ample: natural barricades, hills, etc.) on the site 
plan. 

g. Submit scale drawings or plans, 1 inch 
equals 50 feet, or equivalent, if they wi11 clarify 
relationships or distances between facilities or 
provide data pertinent to the approval of the fa
cility. 

h. Identify standard facilities by Air Force 
definitive drawing numbers. Detailed drawings 
of such facilities are not required. Fully explain 
any proposed deviation from standard specifica
tions. Construction drawings must be provided 
when protective features such as blast doors and 
walla are being changed or modified. 

i. For new or nonstandard facilities, forward 
basic "concept" drawings or sketches. As an at
tachment to any initial "concept" plan, give a 
description of planned substantial dividing 
walls, vent walla, fire walla, roofs, operational 
ahields, barricades, ezita, types of floor finish, 
and type of material to be used in construction. 
Identity by room number or other meBDI, exact
ly where explosives, by class/division and NEW, 
are located. Tentative or provisional approval 
may be granted based on these drawings. For fi. 
nal approval HQ AFISC/SEWV will advise 
MAJCOMs of additional submission require
menta for drawinp. This will be done during 
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initial processing review.~ a general rule, fi. 
nal approval may be given to concept plans 
when required safety features are included in 
design drawings, and verified by HQ AF-
ISC/SEWV and the DDESB. . 

j. If the same complex or facility is planned 
for UH at several installations, initially process 
the details of the proposed complex or facility as 
a "typical" layout. Later baH sitinp need only 
cover the details needed to show the placement 
of this "t)'pical" facility in the local environ
ment. MAJCOMs may assign "typical" draw
ings numbers if desired. This will aid in future 
siting. 

k. Include AF Form 941, Site Plan Checklist, 
as an attachment to all site plan requests. En
sure that the status of each item is shown in the 
appropriate column. For example, if hardened 
POL shelters are being sited, the appropriate K
factor must be added to item 3f and the appro
priate column checked. Comments may be ex
panded in the body of the submission letter by 
referencing the appropriate paragraph of the 
letter in item 3f of the form. See attachment 5 
for an example of a completed AF Form 941. 

8-10. Clear Zones. Once an explosives loca
tion is sited, every effort must be made to keep a 
clear zone equal to the original designed capac
ity. Reduction of a clear zone due to a temporary 
stock level reduction or other reasons may re
sult in land disposal or encroachment by un
related facilities. Later stock increases result
ing from changed or expanded mission 
requirements could result in priority construc
tion, abandonment of unrelated facilities, or un
necessary risks resulting in numerous waivers. 

a. Preparation of site plans and construction 
of facilities affected by explosives criteria are 
civil engineering responsibilities. Personnel re
sponsible for explosives operations and safety 
will assist the baH civil engineer in: 

(1) Determining the explosives Q-D clear 
zone required for each facility or location. UH 
design capability as the basis for theH determi
nations. Clear zones will reflect actual sited or 
waived NEW, whichever is greater. Markinp 
on the baH master plan need not be changed 
when clear zones are expanded by short-term (1 
year), nonrecurring waiver situations. 

(2) Justifying retention of each established 
clear zone during surveys by the General Ser
vices Administration or the Office of the Secre
tary of DefeDH. 
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b. BaH civil engineering personnel will sub
mit changes and reV1110ns to base 
comprehensive planning documents (Tabs C-1 
and D-8) according to 88-series publications and 
applicable portions of this regulation. These 
documents will be submitted to base weapons 
safety personnel for review and coordination be
fore submission to higher headquarters. Infor
mation copies will be Hnt through command 
safety channels for review according to com
mand directives. 

. c. Tabs C-1ud D-8 will reflect all explosives 
clear zones. 

d. Overseas bases may establish separate 
clear zones based on minimum· peacetime, ex
erciH, and wartime storage requirements. Any 
construction between these zones will require 
site-planning; however, as described in para
graph 1-9, it may be possible to site without ex
emptions, if proper procedures can be imple
mented so that during exercises or wartime 
exposed personnel and equipment are removed 
from the clear zone. 

8-11. Reduction or Redesipation of Clear 
Zones. Any permanent reduction in the de
sign capacity or the change in use of facilities in 
Category Group 42 (except ancillary facilities), 
or listed in section H or J for Category Group 21, 
AFM 86-2, requires prior approval by HQ 
USAFILEYW. HQ AFISC/SEWV reviews and 
provides a safety analysis of the request to HQ 
USAFILEYW. Reductions for all other facilities 
will be approved by MAJCOM weapons safety 
and logistics personnel. Requests will be sub
mitted as outlined below. 

a. Permanent Reductions or Redesignations: 
(1) Where a contemplated change in use of 

a facility will make it a different type facility 
<AFR 87-2) and the change will result in a per
manent clear zone reduction or redesignation, 
submit the request, through command safety 
and engineering and HQ AFISC/SEWV, to HQ 
USAFILEYW, using AF Form 123, Request for 
Changed UH of Real Property. Include a map 
showing both the old and proposed clear zone. 
Provide a copy of the request to all agencies in
cluded in the original siting request. 

(2) When a permanent reduction or re
designation of clear zones results from other 

_than a change in facility type, submit requests 
by letter, through command safety and engi
neering channels and HQ AFISC/SEWV, to HQ 
USAFILEYW. Include a clear zone map show
ing both the old and proposed clear zones. Pro-
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vide a copy of the request to all age:1cies in· 
volved in the original siting request. 

b. Temporary Reduction or Redesignation of 
Clear Zones. To meet miuion requirements, a 
temporary reduction of the established clear 
zone may be approved by the MAJCOM. Submit 
requests for temporary reduction or redesigna
tion of clear zones using the applicable proce
dures in a(l) or (2) above through command en
gineering and safety channels for review and 
approval. 

(1) Temporary reductions or redesigna
tions are effective for the period required to 
meet the anticipated need but will not exceed 2 
years. Requests for renewal need not be on AF 
Form 123 unleu there have been significant 
changes which make information on the origi
nal request obsolete. 

(2) Every effort must be made to avoid 
building permanent structures in the area re
sulting from a temporary reduction in clear 
zones. If permanent structures are built in this 
area, they will be built with the understanding 
that they may require change in use or aban
donment due to changed or expanded storage re
quirements. Such facilities should be designed 
for adaptability to munitions maintenance and 
storage. They should be sited at no less than in
traline distance based on sited capacity criteria 
or inhabited building distance applicable to the 
reduced and redesignated storage capacity, 
whichever is greater. 

(3) When temporary structures are con
structed or located outside the temporary clear 
zone but within the sited capacity clear zone, 
these structures will be removed immediately 
when mission requirements dictate return to 
the established sited capacity clear zone. 

(4) Structures located outside the tempo
rary clear zone, but within the sited capacity 
clear zone, must be sited waiver-free. 

Section B-Construction Considerations 

8-12. General Information. The primary 
objective of this section is to ensure desip pro
cedures and construction techniques used in sit· 
ing and constructing explosives facilities will 
provide the desired margin of protection for per
sonnel and valuable materiel. The secondary 
objective is to ensure that explosives and nonex
plosive& related facilities are constructed in a 
way that will maximize cost effectiveness in fa· 
cilities planning and utilization. 
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a. AFM 88-22, Structures to Resist the Ef
fects of Accidental Explosions, and AFM 88-2, 
Air Foree Desi,n Manual, Definitive Designs of 
Air Force Structures, should be used in select
ing and desiping explosives facilities. 

b. By using the standards and guidelines pro
vided in these directives, units can ensure that 
both of the above objectives are met. Managers 
must carefully evaluate their need for ex
plosives facilities and ensure that construction 
techniques match mission requirements: The 
following are examples of items that should be 
considered. 

(1) Blast doors and aubstantial dividing 
walls abould be provided only where high ex
plosive• are involved and protection of person
nel or prevention of propagation or. simulta
neous detonation is deaired. 

(2) Any facility that provides weather 
protection and meets aecurity and safety stan
dards is acceptable for nonmass-detonating ex
plosives storage and operations. 

(3) Definitive drawings may be altered pro
vided the designed protection levels are not 
compromised. For example, the rocket storage 
checkout and assembly building, drawing AD 
33-39-03, may be constructed without frangible 
roofs and other definitive safety features if they 
are not needed for the planned contents of the 
facility. 

8-13. Buildings: 
a. Earth-covered, igloo-type structures are 

preferred for explosives. Air Force construction 
ahould follow standard definitive drawings, un
less operational requirements dictate the use of 
special structures. 

b. Exterior walls and roof coverings should 
be constructed of noncombustible materials. 

c. Roofs and walls, except for specifically de
aignecl containment and protection purposes, 
should be as light in weight (weak) as practica
ble. They should be constructed and supported 
to allow venting of an internal explosion with 
the minimum number of large fragments. Ex
ceptions are made where design requirements 
auch as the followinc must be met: (U"e walls, 
aubstantial dividing walls, apecial roof load
ings, external overpressure protection, and spe
cialized manufacturing facilities. 

d. Each magazine will be provided with ap
propriate means of air circulation or dehumidi
fication. 
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8-14. Interior Finlshe1 and Floors: 
a. Noncombustible material will be used for 

interior surfaces ofbuildings (AFM 88-15). 
(1) Where hazardous locations (paragraph 

6-2a) exist, interior surface• should allo be 
smooth, free from cracka and crevicea, and have 
joints taped or sealed. 

(2) If painted, the surfacea should be cov
ered with a hard glou paint that il easily 
cleaned. Horizontal ledges which might hold 
dust will be avoided or beveled. Cove baaea at 
the junction of the walls and floor are recom
mended. 

(3) If it is necessary to use combumon-sup
porting materials in the interior of an operating 
building, treat or cover all exposed surface• 
with fire-retardant material. 

b. Conductive nonsparking floors are re
quired where certain exposed explosives and 
materials, sensitive (easily de·onated or ignit
ed) to the uncontrolled discharge of static elec· 
tricity, are present. 

(1) Such floors will be constructed of non
sparking material such u lead, conductive 
rubber, or conductive flooring. This flooring 
must be smooth, free from cracks, and of a type 
that will not develop surface separations, wrin
kle, or buckle under operational conditions. 

(2) The electrical resistance measured be
tween the ground and a 5-pound electrode in di
rect contact with 5 square inches of floor area 
will not exceed 250,000 ohms. 

c. Where washing is required, floors must be 
able to withstand repeated applications of hot 
water or other compatible cleaners. 

8-15. Fire Walls. Fire walls are designed to 
lirr.it the spread of fire. They should extend 
thr Jugh the roof and walls of the buildings. 
They must be constructed as prescribed in AFM 
88-15. If openings are required, they must be 
protected as described in the National Fire 
Code, Standard 80, Standards for Fire Doors 
and Windows. 

a. A. a minimum, 2-hour rn walls will be in· 
stalled between explosives operating bays, cubi· 
cles, etc., and other areas not involved in muni· 
tions activitiea. 

b. Two-hour fire walls may be used to provide 
required separation for compatibility groupinp 
of class/division 1.3 and 1.4 munitions. 

c. Walls in munitions buildings should be 
constructed of approved nonporous materials 
and sealed with coating materials to prevent ab
sorption of explosive and chemical agents. 
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8-11. Relnforced Concrete WaU.. These 
walls may vary in thickness, but will be at least 
12 inches thick and constructed as specified in 
AFM 88-22 unleu engineering studies deter
mine that leu protection il acceptable for 
present and known future requirements. Con
crete should have a desip compreuive 
strength of2,500 pai or ll'eater. 

L The capability or a 12-inch reinforced COil• 
crete wall to prevent simultaneous detonation il 
based on a limit of 425 pounc:la NEW of 
clauldivision 1.1 exploaives, with explosives 
kept 3 feet or more from the wall. Where these 
weight and spacing restrictions cannot be met, 
civil engineering personnel must evaluate the 
specific conditions according to AFM 88-22 cri· 
teria to determine the proper wall construction 
or weight and spacing limitations. 

b. For special weapons, the criteria in TO 
UN-20-7, when more restrictive, will be the 
limiting factor and override the above criteria. 

c. The provisions of paragraph 8-14a apply. 
d. If the 425 pound NEW limit is not exceed

ed, these walls may be used to provide the re
quired separations for compatibility groupings 
of all types classes of explosives. These walls do 
not protect personnel near the wall from high 
explosives because the spalling of wall surfaces, 
opposite the explosion source may form danger
ous secondary fragments. Refer to AFM 88-22 
for personnel protection standards. 

(1) A 12-inch reinforced concrete wall pro
vides adequate protection for disassembly oper· 
ations involving an item containing 15 pounds 
or less of high explosives when the nearest part 
of the item is at least 3 feet from the wall and 2 
feet from the floor. 

(2) A 30-inch reinforced concrete wall pro
vides adequate protection against the effects of 
an item containing not more than 50 pounds of 
high explosives. The same separation distance 
as stated in (1) above appliea. 

(3) A 36-inch reinforced concrete wall pro
vides adequate protection against the effects of 
an item containing not more than 70 pounds of 
high explosives. The same separation distance 
u stated in (1) above applies. 

8-17. Subltantlal Dividlnt Walll: 
a. These walls are one way or separating ex

plosives into smaller groupe to minimize there
sults or an explosion and allow a reduction in Q
D separation. They may also be used to separate 
stocks or munitions to ensure compliance with 
compatibility requirements involving all Hu-

.. 
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ard Clasa!Divilions. (Shielding is generally re
quired only from certain hazardous phases of 
manufacturing or renovation. See chapter 10.) 

b. Reinforced concrete walla must meet the 
criteria in paragraph 8-16. 

c. Retaining walla filled with earth or und 
must be at least 6 feet wide, with earth or sand 
packed between concrete, masonry, sheet steel, 
or wooden retaining walla. 

d. Sandbag-type dividing walla will be at 
least 6 feet thick, except where approved for oth· 
er uaea u in TO llN-20· 7. 

e. Retaining walla and sandbags oft'er little 
personnel protection, but may be uaed u bar
ricades to reduce intermagazine separations 
from Kll to K6 (paragraph 5-13). 

8-18. Blast Doon. Blut doors which aepa
rate explosives working spaces or atorage 
spaces in existing buildings will meet design de
finitive drawing specifications. Such doors 
should be at least equal in strength of adjacent 
walla. (See AFM 88-22 for design factors for new 
structures.) Care must be exercised to ensure 
these doors are not installed as a matter of con
venience. Blast doors should be avoided when a 
continuous reinforced wall would not interfere 
unnecessarily with operations. 

8-18. Building Exits. One properly located 
exit is suitable .for small operating rooms or 
cubicles that have substantially constructed 
walla on three sides if personnel are limited to 
the minimum required to do the particular task. 

a. In other circumstances, at leut two exits 
remote from each other (regardleu of dimen· 
sions), will be provided for each operating room 
or building containing explosives. 

b. If more than eight persons are employed in 
the room, it should have additional exits on the 
basis of one exit for each additional group of five 
persons (or fraction thereof). 

c. Exits should be at leut 32 inches wide. 
However, in determining the total number of 
exits required, each 32 inches of width may be 
considered an additional exit. Exits should be 
spaced equally about the perimeter of the build
ing. 

d. Exita should be no more than 26 feet, but 
never more than 76 feet, away from employees. 
Exits should lead directly outside. Each exit 
will be planned to avoid obstructing the escape 
of personnel. Explosives ahould not be placed 
between personnel and exita. 
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8-20. Exit Doon. Exit doors in operating 
buildings will open outward. During operating 
hours, these doors may be fastened with dead
bolt panic hardware that cannot be operated 
from the outside. The opening of the exit door 
should never be less than 32 inches by 80 inches 
high. Exit doors will not be obstructed. 

a. Except for storage magazines, exit doors 
should be panel or fiushtype doors in pairs. 

b. Vision panels in each door are desirable. 
The using agency may omit them for security. 
Vision panels should be in the upper half of the 
door, not exceed 100 square inches, and glazed 
with acrylic plutic or equivalent material. 
They should be of shatter resistant, noncom· 
bustible material or slow-burning material of a 
type which is practically smokeless. . 

c. All interior doors should open in the direc· 
tion of flow of material. 

8-21. Safety Chutes. Safety chutes will be 
provided as exita from multistory hazardous lo
cations where rapid egress is vital and cannot be 
otherwise obtained. 

a. Supporting members for safety chutes 
should be made of noncombustible materials. 

b. These chutes must be provided for work 
levels above the ground floor. They should be 
placed on opposite sides ofthe operation (so that 
people will not be trapped by a fire between 
them and a single chute). 

c. Exits to aafety chutes will open on a plat
form at least 3 feet square, equipped with guar
drails. The chutes will begin at the outside edge 
of the platform. 

d. Landings from safety chutes should be lo
cated where escape routes will be free from trip
ping hazards. low guy lines, drains. ditches, or 
other obstructiona. 

e. A manual or automatic tripping device 
1hould be inltalled at or near the entrance to 
chutes to give an alarm in the operating build
ing and nearby structures. This tripping device 
may also actuate deluge valves and water cur
tains in the building or room affected. 

r. Recommended safety chute dimenaions 
and eonatruction are: angle. 40-50 degrees with 
the horizontal; depth of chute, 24 inches; radius 
at bottom of chute, 12 inches. The lower end of 
the chute will not be over 24 inches above the 
ground. It will have enough of a horizontal run 
to prevent an injury to the employee because of 
•peed of exit. 
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(1) In general, chutes less than 15 feet lone 
require no horizontal run. Those 40 feet lone re
quire 6 feet of horizontal run. 

(2) The juncture of sections will be well
rounded and must overlap in the direction of 
travel. 

~22. Emergency Exits and Fire Escapes. 
Use the American National Standards Institute 
<ASSI> Safety Code A156.3, Buildinc Exits, and 
NFC, Standard 101, Life Safety Code, as a ,uide 
in constructinc emercency exits and f1re es
capes. 

a. The rules for emergency exits, includinc 
safety chutes for explosives operatinc build
ings, are the same as those in paracrapha 8-19 
and8-21. 

b. Exterior tire escapes from a two or more 
story building must be of noncombustible ma
terial. They should be separated from the inte
rior of the building by tire-resistant walls. Fire 
escape stairs will be arranged so they are ex
posed to the smallest number of window and 
door openings. All openinp will be protected as 
required by the NFC, Standard 101. 

~23. Stairways. Stairways will conform 
with AFOSH requirements. Open-sided stair
ways in an explosives building (or in one where 
a dangerous tire hazard exists) must have han
drails at least 42 inches high. It must have 
midrailings to preclude falls when vision might 
be impaired by injury or when panic micht re
sult. Open risers should be avoided. 

~24. Fixed Ladders. Fixed ladders should 
conform to the ANSI Safety Code A14.3, Con
struction, Care, and Use of Ladders, and AF
OSH Standard 127-6. 

~25. Platforms, Runways, and Railings. 
Platforms, runways, and railings should con
form with AFOSH requirements. 

a. Platforms and runways less than 30 feet 
long require one stairway or fixed ladder. Those 
over 30 feet long or more than 250 square feet in 
area require two stairways or ladders. 

b. Platforms, floor openinp, runways, tanks, 
or open ve.ts with tops which are less than 3 feet 
above the floor of the buildinc or platform must 
be provided with a standard 42-inch cuardrail 
with midrails and toeboarda. 

c. Permanent railinp should be of metal ex
cept in those process buildings where metal 
railings would increase the hazard. 
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~28. Passageways. If weather-protected 
passageways (ramps) are needed between build
inca or magazines, they should have suitable 
f1re stops between the buildinp. 

~27. Roads, Walks, and Gates: 
a. Good all-weather roads should be provided 

to, and within, the explosives area. 
b. There ia no mandatory safety requirement 

for more than one cate in the fence around an 
explosives area. The MAJCOM ·usually deter
mines how many cates are needed after consid
ering all elements of the situation. Consider
ation should be liven to providinc an alternate 
personnel gate for emergency evacuation. 

c. Road systems serving croups of magazines 
or explosives buildinp will be arranged with
out dead ends so that motor vehicles carrying· 
explosives cannot be isolated. To prevent dead 
ending, interconnecting roads for magazine ser
vice roads need only be passable trails adequate 
to accommodate the typical vehicles used at the 
installation. 

d. Roads serving a single magazine or ex
plosives processing building (including its ser
vice facilities) may dead end at the magazine or 
building. The road system should be designed to 
eliminate the need for passing through an inter
mediate explosives area in traveling from one 
area to another. 

e. Walkways and roads at tpe entrances to or 
between adjacent operating buildings contain
ing explosives will be hard surfaced or board
walks. These walkways and roads should be 
kept free from foreign material. Foot brushes, 
door mats, or scrapers should be provided at the 
entrance of each building, except magazines. 
Special attention will be given to passageways, 
walkways, and stairs which have been subjected 
to the effects of inclement weather. 

~28. Windows and Skylights. Inhabited 
building distances do not protect against the 
hazards of flying glass. Buildings of the admin
istration area, shops, and similar areas, sepa
rated by inhabited building distance, must not 
have windows and other large glass areas that 
face buildings where explosives are manufac
tured,processed,handled,orstored. 

a. Transparent, shatter resistant, slow
burninc plastic which ia practically smokeless 
may be used as clazinc i£ an explosion could 
cause injury from falling or projected glass. For 
windows glazed with conventional glass, the 
hazard from falling and projected glass may be 

\ 
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reduced by covering the inside with wire mesh 
screening. Where plutic or mesh-reinforced 
windows are UNCi, the base fire department 
ahould note this type construction on prefire 
plans to facilitate tirefighting personnel entry 
in emergency situations. 

b. Windows in buildings having clualdivi
aion 1.3 explosives should be ~ge enough to 
provide for release of pressure in the event of an 
explosion. The frame or aaah should be of a suit
able venting type. Shatter resistant-type glaz
ing is recommended. 

c. Skylights will not be used in buildings 
where explosives or ammunition are processed 
and should not be uaed in any buildings in an 
explosives establishment. 

~29. Drains and Sumps. When lines are 
required for draining liquid explosives or liq
uids containing explosive waate, they will be 
free of pockets and low spots. The drain line will 
be sloped at least one quarter inch per foot so 
that explosives will not settle in the drain line. 
The drain system will include a sump or basin so 
explosives can be removed. 

a. Sumps will be designed so that suspended 
and solid explosive material that may settle 
cannot be carried in the wash waters beyond the 
sumps. They will be constructed so that the 
overflow will not disturb any floating solids. 
The design will allow enough settling time, 
based on the settling rate of the material and 
the usuai rate of flow. It will allow the collected 
explosivts to be removed eaaily and allow those 
which float on water to be retained until they 
can be skimmed off. 

b. Bolted sump tanks or other types of con
struction that allow the explosives to settle in 
obscure or hidden spaces are prohibited. Avoid 
any deposition of explosives from sump effiuent 
due to drying, temperature changes, or interac
tion with other industrial contaminations. Use 
sweeping and other clry<ollecting measures to 
keep explosives which are appreciably soluble 
in water out of the drainage system. 

c. In all new construction, drains between 
the source of explosives and the sump will be 
vougha with rounded bottoms. The drains will 
have removable, nonaparking, ventilated cov
ers for ease of inspection for accumulated ex
plosives. W aate liquids will not be run into 
closed drains and sewers. 

d. Drains will be inspected periodically and 
steps taken to prevent the buildup of explosive 
deposits. Drains and sewers containing ezplo-
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live waate will not be connected to the normal 
sewage systems. 

8-30. Choosing and lnstaDing Hardware: 
a. To reduce the risk of accidental ignition by 

spark, consider the operational conditions in 
any hazardous location in the choice and instal
lation of hardware. Certain hazards may be 
~feat enough to warrant the use of materials 
that will reduce the possibility of sparking. 
Therefore, special precautions must be taken 
for hardware having metal components which is 
UNCi around exposed explosives. . · 

b. Secure hardware fU'Dlly in place by using 
locking devices if it might become loose and en
ter into an explosive mix. This precaution is es
pecially important in manufacturing and ren
ovation operations. 

c. A void installing hardware (including 
pipes and ducts) on light blowout-type walla and 
roofs. If it is necessary, select materials or items 
that will not yield heavy fragments in an explo
sion. 

8-31. Tunnels. Tunnels must be drained, 
ventilated, well lighted, and have at least two 
exits. Water and steam service lines in tunnels 
will be lagged with suitable insulation. Tunnels 
between buildings that contain explosives will 
be built to resist the shock wave and blast of an 
explosion. Only authorized personnel will enter 
the tunnels. 

8-32. Powerhouse Equipment. Power
house equipment, boilers, engines, and auxil
iary equipment will be installed in compliance 
with the American Society of Mechanical Engi
neers <ASME), Boiler Code (includes Code for 
Unfll'ed Pressure Vessels), the National Elec
Vical Code, and other codes, regulations, or 
standards accepted u standard good practice. 

8-33. Refrigeration. Refrigeration equip
ment (including air conditioning) must be in
stalled u required by the ANSI Safety Code 
89.1, Mechanical Refrigeration. 

8-34. Laundriea. Laundries ahould have 
Cacilities for waahing and flameproofmg uni
Corms if such clothing is in use. 

a. The facilities will include a safe place to 
store uniforms and rags that are contaminated 
with explosives before washing. Sumps will also 
be provided to remove explosives from waste 
water. There should be facilities available to 
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test whetbr the contaminant (particularly any 
insoluble ~oxic substance) has been removed. 

b. Commercial concerns laundering such ar
ticles wiil be informed of the nature of the ex
plosives contamination and possible dangerous 
chemic..!l reactions. These concerns should also 
have the facilities listed in a above. 

8-35. St~am for Processlnt and Heatint. 
Steam used to heat operating buildings that 
contain e:•plosives must never be hotter than 
228"F (108.9'C). Process steam may exceed this 
if necessary but will not exceed 249.5'F 
(120.8"C). (Process steam is steam that is in di
rect contact with explosives or which, in case of 
equipment failure, would exhaust directly into 
contact with explosives or explosive fumes.) 

a. The exterior of steam or hot water pipes in 
contact with wood, paper, or other combustible 
materials must never be hotter than 160'F 
(7l"C). If the steam is hotter than this, the 
steam lines must be covered and painted with 
an impervious material or otherwise protected 
against contact with explosives. 

b. Where a reducing valve is used, a relief 
valve should be installed on the low pressure 
piping. The production of superheated steam 
caused by the throttling action of reducing 
valves will be prevented by positive means, 
preferably by using a "water leg'' or water col
umn to control steam pressure of 5 psi or less. 

c. Where close control of steam temperature 
is needed, indicating and recording pressure or 
temperature gauges should be installed. Such 
devices should be periodically tested and the 
test results recorded. 

d. Where circulating hot water is used for 
heating, the installation and operating condi
tions will be according to AFM 88-8. 

e. Where resistance to ground is high, steam 
or hot water lines should be grounded where 
they enter buildings. 

3-38. V entllation. Buildings where dust, 
fumes, or vapor are formed will be adequately 
ventilated, preferably at the source of the haz
ard. Air should not be recirculated through 
these ventilation systems. 

a. Exhaust fana through which combustible 
dust or flammable vapor pass will be equipped 
with nonferro·.ls blades (or casting lined with 
nonferrous material) and approved motors. The 
entire ventilating system will be bonded electri
cally and grounded properly. The ~FC, Stan-
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dard 91, Blower and Exhaust Systems, may be 
used in the instal!ation of such systems. 

b. For buildings in which there is explosive 
dust, an air balance that gives a slight negative 
pressure within the building is required. 

c. If air conditioning equipment is installed, 
it should be done as directed in the NFC, Stan
dard 90A, ·Air Conditioning and Ventilating 
Systems, and Standard 90B, Warm Air Heating 
and Air Conditioning. Exhaust systems will be 
cleaned thoroughly, serviced on a regular 
schedule, and a log kept. 

8-37. Electrical Equipment. The installa
tion of electrical equipment within an ex
plosives area (building, magazine, shelter, and 
so forth) will comply with the National Electri
cal Code as a minimum, unless specified other
wise (chapter 6 and AFM 88-15). 

8-38. Outdoor Storage Sites. Outdoor 
storage sites will be level, well drained, and free 
from unnecessary combustible materials. The 
dunnage, supporting timbers, or platform on 
which explosives are stored will be built and 
pl~ced to prevent falling, sagging, or shifting of 
the explosives (TO UA-1-61). 

a. To ensure stack stability and free circula
tion of air, adequate dunnage is needed, espe
cially between the stack and an unimproved 
surface. 

b. Nonflammable or fire-resistant, water
proofed, overhead covers will be provided for 
packaged explosive items unless the item is con
tained in packing designed and approved for un
protected outside storage. 

c. There must be at least 18 inches between 
the top of the stack and the cover. If airspace is 
kept between the cover and the stacks, the sides 
of covered stacks may be protected by nonflam
mable or r~re-resistant, waterproof covers. 

8-39. Collection of Explosives Dusts. The 
high explosive dusts, which may be removed by 
a vacuum system, are TNT, tetryl, Explosive 0, 
Composition B, and pentolite. 

a. Vacuum Collection. A "wet collector" 
which moistens the dust close to the point of ori
gin and keeps it wet until the dust is removed for 
dispoaal is preferred. Explosive 0 should be col
lected in a dry system. More sensitive ex
plosives (such as black powder, lead azide, mer
cury fulminate, tracer, igniter, incendiary 
compositions, and pyrotechnic materials) may 
be collected by vacuum in this manner. Howev-

r 
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er, it must be kept wet, with compatible wetting 
agent close tothepointofintake. 

(1) Vacuum (aspirator) system~ must bear
ranged 10 each type of explosive is collected sep
arately or 10 dissimilar hazards (for example, 
black powder with lead azide) are not mixed. 
Provision should be made for the proper liber
ation or gases that may be formed. 

(2) Vacuum system~ uaec:l to collect these 
more sensitive materials should be used only for 
operations with fuses, detonators, small anna 
ammunition, and black powder igniters. 

b. Location of Dry-Type Collection Cham· 
ben. Dry-type explosive dust collection cham· 
bers, except u specifically provided for portable 
units, should be located outside operating build· 
ings, in the open, or in buildings exclusively for 
the purpose. 

(1) There must be a protective barrier be
tween the operating building and the outside lo
cation or separate building where the collection 
chamber is placed. 

(a) If the chamber contains 25 pounds of 
explosives or less, this barrier may be a sub
stantial dividing wall located at least 8 feet from 
the operating building. 

(b) If the chamber contains more than 25 
pounds and is separated from the operating 
building by a 12-inch reinforced concrete wall, 
the wall must be separated from the operating 
building by a minimum ofintraline distance. 

(c) If the barrier meets the requirements 
for operational shields or barricades (for the 
quantity or explosives in the collection cham
ber), it will be at a minimum ofK9 d~stance from 
the operating building. 

(2) When it is not practicable to locate dry
type collection chambers outside the operating 
building, a separate room within the building 
may be set uide for the purpose. This room 
must not contain other operations and never be 
used u a communicating corridor or passage· 
way between other operating locations within 
the building when explosives are being collect
ed. If more than one collection chamber is to be 
placed in the room, the room will be subdivided 
into cubicles. Not more than one collection 
chamber will be in a lingle cubicle. 

(3) Dry-type portable vacuum collectors 
will not be placed in a bay or cubicle where ex· 
ploaives are present. Irtheydonotcontainmore . 
than 5 pounds of explosives, they may be placed 
outside the building or in a separate cubicle 
having substantial dividing walls. If they con-
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tain more than 5 pounds, the requirement for 
stationary collectors will be met. 

c. Location of Wet-Type Collection Cham
ben. If stationary and portable wet-type collec
tors do not contain more than 5 pounds of ex
plosives, they may be placed in operating bays 
or cubicles. If placed in separate cubicles, the 
limits for each one may be 15 pounds. If they 
contain more than 15 pounds, the location re
quirements for dry collectors will apply. 

d. Design and Operation of Collection Sys
tem~. Collection system~ and chambers will be 
designed 10 that metal parts do not pirich ex
plosives or explosive dusts. Pipes or · tubes 
through which the dust travels should have 
fianged, welded, or rubber connections. Thread
ed connections are not allowed. The system will 
be designed to reduce accumulation of explosive 
dust in parts other than the collection chamber. 

(1) Long radius turns (centerline radius at 
least four times the diameter of the duct) will be 
used in the duct work. The number of points of 
application of vacuum should be kept to a mini
mum. Each room requiring vacuum collection 
should have a separate exhaust line to the pri
mary collection chamber. Not more than two 
bays will be serviced by a common leader to the 
primary collection chamber. Wet primary col
lectors are preferred. 

(2) The vacuum line should be as short as 
possible from points of application ofvacuum to 
the wet collectors. The number of wet primary 
collectors serviced by a single secondary collec
tor should be kept at a minimum. Not more than 
two dry primary collectors should be connected 
to a single secondary collector (wet or dry-type). 
If an operation does not create an airborne con
centration of dust, a manually operated suction 
hose to remove explosive dust is preferred. A 
permanent attachment increues the risk or 
propagation through the collection system 
should a detonation occur at the dust-producing 
machine. 

(3) Manually operated hoses should not be 
connected to explosive dust-producing ma
chines. In dry vacuum collection systems, two 
collection chambers should be installed in se
ries, ahead of the pump or exhauster. Wet col
leeton must provide for immersion of ex
plosives to break up air bubbles, to release 
airborne particles, and to remove airborne 
moisture before it leaves the collector. This will 
keep moistened particles or explosives from en
tering the small piping between the collector 
and the exhauster or pump. 
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(4) Explosives dust will be removed from 
the collection chamber at least once each shift to 
eliminate unnecessary and hazardous concen
trations of explosives. The entire system should 
be cleaned weekly, dismantling the parta if nec
essary. 

(5) The entire explosive dust-collection 
system will be electrically grounded and the 
grounds tested semiannually. 

8-40. Water Flow for Explosives Manufac
turinl Area• and Loadln1 Plants. An out
side, underground, looped system of mains, 
preferably cast iron, should be installed. The 
water distribution system will meet the re
quirements of AFM 88-10 and the NFC, Stan
dards 1226 and 1231. Mains will be valved prop
erly and will not extend under explosives 
locations. 

8-41. Automatic Sprinkler Systems. Cer
tain buildings in explosives manufacturing, 
surveillance, and inspection or ammunition 
workshop areas (for example, the receiving 
building in a load line) may require automatic 
sprinkler systems. The proper system should be 
determined by engineering studies of the 
hazards involved. Each system must be 
equipped with an audible warning device to 
alert personnel. Sprinkler systems in each 
building must be connected into the central 
alarm location. Sprinkler systems will be in
stalled as prescribed in AFM 88-15 and the 
NFC, Standard 13. 

8-42. Delu1e System1. Machinery or oper
ations in which there is a process rue hazard 
will have an auto deluge system. Quick acting 
sensors such as ultraviolet detectors will be 
used. In addition, hand-operated, quick-actina 
deluge control equipment should be provided. 

a. Deluge systems should be charged with 
steam, water, or chemicall. This depends on the 
character of the fire to be controlled, as deter
mined by engineering studies of the hazards 
(NFC, Standard 13, Sprinkler Systems, and 
Standard 16, Foam-Water Sprinkler and Spray 
Systems). 

(1) Control devices used should be actuated 
by rate or riae, fixed temperature, or their com
bination, as appropriate. If the system contains 
electrical components, the controll will be 
placed in enclosures approved by the National 
Electrical Code <NFC 70). 
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(2) If there are two or more deluge systems 
in the same rue area, supply mains and the ar
rangements and size of the system riser will 
provide each system with the required quantit
ies of water per head. 

(3) A device will be installed on the supply 
side of the system so that it will actuate an au
dible warning device in aft'ected operating areas 
when the pressure faill. 

b. Operations protected by a deluge system 
should be stopped immediately if the system 
faill and should not be resumed until adequate 
protection is provided. 

8-43. Maintenance and Repain to Equip
ment and Bulldln11: 

a. Conduct an appropriate safety analysis on 
all new proceu machinery before it is pur
chased for use in a hazardous environment. Ex-· 
amine and test newly repaired machinery to en
sure its safe operating condition. 

b. Before repairs are allowed on any 
equipment that has been exposed to contamina
tion by explosive dust, etc., clean the equipment 
and tag it. The tag must be signed by the operat
ing supervisor, certifying that all explosives 
have been removed. If it has been impossible to 
clean some part, note this on the tag, together 
with clear instructions to maintenance person
nel on how to handle it safely. 

c. Do not undertake major repairs or changes 
in a hazardous location during regular oper
ations without removing the hazardous materi
al. The consent of the supervisor in immediate 
charge of the building must also be obtained. 

d. Before beginning repairs in an explosives 
location, inspect the area for the presence of ex
plosives and dust. Remove all such material 
from equipment, crevices beneath floors, within 
walll and pipes, and under fittings where ex
plosives may be ignited. The area should be wet 
or be washed down thoroughly. 

e. If machines and equipment have been 
oiled, repaired, or adjusted, remove all tooll 
used for the repairs. All operators must inspect 
their equipment to be assured of ita safe operat
ing condition before resuming work. 

f. When maintenance personnel enter build
ings in which conductive ahoes are required, 
wear conductive shoes or conductive overshoes 
with ankle straps. Because electricians are not 
allowed to work on live electrical equipment 
while wearing conductive shoes, remove all ex
plosives before electrical work is done. 
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Section C-Dilpoaal Rangea . 

8-44. GeneraliDformation: 
a. The plaimed detonation of explosives re

quires more stringent safety diatancea require
ments than those lilted in chapter 6. The 
destruction site on a diapoaal range will be se
lected based on the types of munitions involved 
and the criteria outlined below. 

(1) K328 (1260 feet minimum) for nonfrag
menting explosive materials. If known, maxi
mum debris and fragment throw ranges, with 
an appropriate safety factor, may be used to re
place the 1250 foot minimum distance. 

(2) K328 (2500 feet minimum) for frag
menting explosives. 

(a) Four thousand feet minimum for 
bombs and projectiles with a caliber ezceeding 5 
inches. 

(b) The maximum fragment and debris 
throw range , with an appropriate safety factor, 
may be used to replace the minimum distances 
when this data is available. 

(3) Items should be positioned so that lugs 
and strongbacks and nose and tail plates are ori
ented away from exposures. 

(4) When considering debris and fragment
-ing hazards, the interaction of the individual 
munition . in a stack, and between separate 
stacks must be considered. 

b. Even at the above distances, personnel in 
the open may be exposed to some fragments and 
debris. Therefore, the following actions should 
be taken to reduce hazards when explosives 
weights cannot be lowered or when greater dis
tances are not available: 

(1) Confine the explosion results at the 
source through the use of pits. 

(2) Use barricades adjacent to the exposure 
or the source, or both, and similar aids to limit 
the range of fragments or blast etTects. Show 

· these on the site plan. Disposal range site plans 
submitted before the publication of this regula
tion do not have to be resubmitted to meet this 
requirement. 

(3) Evacuate all personnel who are nones
~ential to the disposal operation and ensure 
overhead cover is provided u specified inc be
low. 

c. Persons engaged in the diaposal work 
must be given time to reach a safe distance be
fore igniting a train of combustible material or 
detonating a charge. When destroying frag
ment-producing munitions in class/divisions 
1.1 and 1.2, provide frontal and overhead pro-

139 

tection for range personnel located Jess than dis
tances required by a above from the detonation. 
If a personnel shelter is required, locate it at 
least 300 feet from the disposal site. It must of
fer substantial fragment-proof overhead cover 
and frontal protection. 

d. The proximity of facilities and other fac
tors (such as the terrain, composition ofthe soil, 
or weather) may limit the quantity of explosives 
authorized for destruction on the range to a 
amaller quantity than in those permitted using 
the K factors in a above. To find the explosives 
limits to be shown in the site plan, start 'with a 
limited quantity. Gradually increase it until the 
optimum amount consistent with a safe and effi
cient operation is established. 

e. For quarry operations, a minimum protec
tion factor ofK350 is required (TO llA-1-66). 

8-45. Siting Requirements: 
a. Each disposal site must be located in rela

tion to the prevailing winds so that sparks, 
flames, smoke, and toxic fumes from the site 
will not blow toward other facilities. 

b. Natural barricades (hills, woods, etc.) 
should be used between the disposal site and 
any operating building or magazine, if possible. 

c. All disposal sites, such as burning pits, 
burn furnaces, detonation points, etc., for unser
viceable munitions are considered hazardous 
waste treatment facilities. In the United States, 
they will be included on the installation hazard
ous waste permit according to 40 CFR 260-265. 
Overseas facilities must comply with host na
tion regulations as determined by the status of 
forces agreement. 

d. Siting disposal ranges must not conflict 
with the use of any existing or proposed con
trolled airspace. Any proposed siting of a muni
tions disposal range requires submission of a 
written aeronautical proposal to set up a Con
trolled Firing Area <CF A) according to AFR 
55-2. Activation and use of the CF A will be ac
cording to instructions and requirements in 
Federal Aviation Handbook 7400.2B, chapter 
17, Procedures for Handling Airspace Mlltters, 
and this regulation. This does not apply to EOD 
training ranges, or a range used only. to burn 
nonfragmenting munitions. Units should con
aider siting disposal ranges on existing bombing 
and target ranges as AFR 65-2 requirements 
should have been complied with. 

e. If an explosives disposal range is needed to 
destroy unserviceable munitions within a weap
ons range, it must be sited as in paragraph 8-44 
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and comply with TO llA-1-42. The site plan 
proposal must also state that the requirements 
of AFR 55-2 have been complied with. 

(1) If a disposal range is already in use on a 
weapons range, after-the-fact siting will be 
done. The site plan proposal will include a state
ment of previous use. 

(2) Normal weapons range clearance dur
ing which dud ordnance ia disposed or in place 
does not require siting according to this regula
tion. 

f. A furnace used for the disposal of muni
tions, as authorized by TO llA-1-42, is usually 
located on disposal ranges. It must be protectecl 
from demolition effects. For siting purposes, 
burning kettles will be located at least 300 feet 
from inhabited buildings, public transport 
routes, and the base boundary. Separation from 
other explosives facilities will be 300 feet or ap
propriate intraline distance (table 5-l), which
ever is greater. 

8-48. Explosive Ordnance Disposal (EOD) 
Training Ranges. Because the quantity of 
explosives required to maintain EOD proficien
cy is small, criteria for an EOD training range 
are not as stringent as required for actual dis
posal operations. EOD training ranges are 
limited to a maximum of 5 pounds of demolition 
explosives (bare charges or charges without a 
fragment hazard, such as MK-series shaped 
charges). These ranges must be constructed and 
sited as follows: 

a. The destruction point must be at least 500 
feet from all other facilities (including public 
highways, base boundaries, runways, taxiways, 
and parking aprons). 

b. A barricade should be constructed within 
10 feet of the destruction point to control ejec
tion of debris. It must be the equivalent of two 
sandbags thick and at least 6 feet high. 

c. The barricade must have two entrances 
(opposing each other at 180 degrees). Each en
trance must have a barricade equivalent to two 
sandbags thick and be long enough to effectively 
block all fragments and blast. 

d. If the destruction point cannot be at least 
500 feet from the facilities described in a above, 
it may be located at 300 feet if the range is limit· 
ed to 2.5 pounds of demolition explosives, or 200 
feet if the range is limited to 1.25 pounds of de
molition explosives. Destruction points located 
at these reduced distances must be barricaded 
as described in band c above. 
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e. If the training range is used for operations 
that will produce fragments above the level ex
pected for normal EOD proficiency trainin1 
(normally open shots), the range must meet the 
requirements of paragraph 8-44 and TO 11A-
1-42, section I. 

r. The range distance may be reduced to 100 
feet if the EOD trainin1 is done using explosive
ly operated tool kits. In this cue, the site must 
be barricaded as described above, and only inert 
bombs and fuzes used for training. 

g. EOD training ranges may not be located in 
an "explosives prohibited" area (paragraph 
5-241). 

h. EOD training ranges may be used for 
burning operations for cased ammunition if the 
following conditions are met: 

(1) Guidance provided in TO llA-1-42 and 
this chapter must be observed to ensure person· 
nel safety and rue prevention. 

(2) Pit, trench, and furnace operations 
must be suitably barricaded and covered to pre
vent fragment scatter. 

(3) Limit quantities to ensure that the blast 
effects of 5 pounds (TNT equivalency) for a 
500-foot facility, or 2.5 pounds for a 300-foot fa
cility are not exceeded. 

( 4) The safety distances will not be further 
reduced due to the use of EOD protective de
vices. 

(5) Clearance must be obtained from the 
bioenvironmental health officer, airfield oper
ations, safety, and rue chief prior to any burn
ing activity. 

i. EOD training ranges may be used for oth· 
er authorized proficiency training by 
authorized agencies, subject to MAJCOM con· 
trois, provided: 

(1) Such use complies with the explosives 
limits and conditions ofthilchapter. 

{2) EOD retains custody of ranges and 
overall schedule approval. 

8-47. Ezplo1lves Contaminated Areaa. It 
is against Air Force policy to bury explosives or 
chemical agents. Sites formerly used for this 
purpose may exist on unused weapon or demoli
tion ranges. Therefore, the following controll 
will be taken to prevent personnel from enter
ing any known or suspected contaminated area: 

.. a. Impact areas on former weapons ranges 
will be placarded with warning signs and, 
where feasible, fenced in the manner as re
quired for active ranges (AFR 50-46). 

'·-
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b. Disposal sites on demolition ranges and 
known or suspected burial sites for explosives or 
chemical agents will be placarded with warning 
signs as required for active demolition ranges. 
These signs will be multilingual where needed 
(TO llA-1-42). 

c. The locations of all known or suspected 
contaminated areas will be permanently anno
tated on Tab C-1, Base Layout; Tab M, Facilities 
Development Plan; and other appropriate tabs 
of the base comprehensive plan (AFR 86-4). In· 
elude in the base real property records the exact 
location (that is, legal description) ofboth closed 
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and active disposal sites and demolition ranges. 
Forward the description to the applicable Corps 
of Engineers (COE) office for annotation on the 
base's real property records <AFR 87-4). 

8-48. Aircraft Battle Damage Repair Sites. 
These are sites where battle damage is simulat
ed on aircraft hulks by detonating up to 2 ounces 
of explosives packed inside a length of steel 
pipe. Where sandbags are used to cover these 
charges and prevent fragment escape, a 
300-foot clear zone is required. For unsandbag
pd charges, a 500-foot clear zone is necessary. 
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Chapter I 

CHEMICAL AMMUNITION, DEFENSE BIOLOGICAL RESEARCH 
MATERIAL, AND OTHER TOXIC SUBSTANCES 

9-1. General Information. This chapter 
gives safety precautions and procedures for 
storage and handling of chemical ammunition 
and other toxic substances. It is not intended to 
replace formal training and does not disc:usa 
specific munitions, agents, or toxic substances. 
Detailed precautions and instructions for han· 
dling materials and equipment are given in the 
11-series and aircraft technical orden <TO). 

9-2. Hazards and Safety Requirements. 
Chemical ammunition and agents (here re
ferred to as chemical ammunition), biological 
research material, and other toxic substances 
present hazards which are discussed here. The 
United States does not maintain a biological 
weapon capability. Biological material is gener
ally only transported, stored, and disposed of for 
defensive laboratory research studies or as cap
tured enemy munitions. When it is received for 
transport or storage, it is subject to the require
ments of paragraph 9-17 and the same require· 
ments as toxic chemical ammunition. 

a. Toxic Chemical Ammunition: 
( 1) Some chemical agents are odorless and 

not readily detectable, except by use of sophisti
cated equipment, when dispersed in diluted gas
eous form. Spilled nerve agents can penetrate 
into pores of many materials, including metal. 
Initial decontamination operations may only re
move the surface contamination. These materi
als may become recontaminated if the agent 
works its way through the pores to the surface 
or if exposed to heat. Repeated tests and decon· 
tamination may be needed to ensure safety. 

(2) Toxic chemical ammunition may be 
available as binary chemical munitions where 
the essential nontoxic elements are physically 
separated. The safety of the binary system re· 
duces the hazard in the production, storage, 
transportation, and handling of chemical weap
ons. Where possible, binary chemical ammuni
tion will be used instead of unitary chemical 
ammunition. When the elements of a binary 
cht!mical munition are packaged and stored in 
separate buildings, they are handled and clas
sified according to their industrial chemical 
hazard rather than as toxic chemical agents. 
Safety and security measures will be taken to 

make sure the essential elements are not com
bined. 

(3) Incapacitating psychological chemicals 
produce two types of temporary effects: 

(a) Physical disability, such as paraly
sis, blindneu, or deafneu. 

(b) Mental aberrations similar to acute 
psychosis, LSD ingestion, and. delirium trem· 
on. 

b. Other Toxic Substances: 
(1) Incendiaries and smokes are primarily 

a fire hazard, but inhaled fumes may cause res· 
piratory problems. Looking at burning muni· 
tions which contain magnesium or thermi~e 
may impair vision. 

(2) Riot control agents may cause tempo
rary irritation of the eyes or res"iratory system. 
Unprotected personnel may b~ incapacitated 
until removed from the agent source. Normally, 
clean air will relieve the symptoms in a short 
period oftime. 

(3) Vegetation control chemicals (defoli
ants) are concentrated forms of weed killers. 
Normally they are not toxic unless absorbed, in
haled, or ingested in large doses. 

9-3. Medical Aspects: 
a. The director of base medical services 

(DBMS> is responsible for medical support and 
plans which deal with medical problems involv
ing chemical agents. This includes bioenviron
mental engineering and treatment of casual
ties. 

(1) Baseline physicals and other medical 
protective measures for personnel whose duties 
involve possible exposure to chemical agents 
will comply with current Air Force Surgeon 
General policies. 

(2) The commander responsible for the mu
nitions operation should make sure the DBMS 
has the names ofpenonnel handling agents and 
the chemical agent identification. 

b. The DBMS will give unit training penon· 
nel technical or professional help to make sure 
penonnel are taught rll'St aid measures. In 
chemical agent mishaps, prompt tint aid and 
self-help techniques taught in ''buddy care" 
training can save lives and reduce suffering. 
Training must emphasize: 

(1) How to recognize symptoms. 

\-
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(2) Management of toxic effects of all 
agents. 

(3) Artificial respiration. 
(4) Personal hygiene. 

c. The DBMS will develop programs for mon
itoring personnel exposed to any chemical 
agents. 

d. Supervisora will get the help of DBMS in 
writing local written procedures and plans 
which involve chemical agents and toxic sub
stances. 

(1) People who are grossly contaminated by 
chemical agents must be decontaminated im
mediately and before admission to medical fa
cilities. 

(2) Preliminary decontamination may con
sist of cutting away the contaminated clothing 
and decontaminating the exposed skin area. 
Then, reclothe the victims or wrap them in blan
kets, and transfer them to the medical facility. 

9-4. Safety, Control, and Surveillance of 
Chemical Ammunition and Agent Oper
ations: 

a. Analyze chemical operations to show any 
high hazard procedures and preplan emergency 
actions to take in the event of a mishap. Prepare 
written procedures in advance and list the agen
cies to be notified in case of a mishap, with their 
phone numbers. 

b. Compliance with TOs is mandatory. If it 
appears certain that compliance will be impos
sible, get prior written deviation approval from 
proper authorities. 

c. No single individual will be given access to 
toxic chemical ammunition or areas which con
tain this ammunition. 

d. Before starting a toxic chemical operation, 
one person will be designated as the safety su
pervisor. This person will: 

(1) Keep safety surveillance over an oper
ator or crew during all phases of hazardous op
erations. 

(2) Immediately notify the required 
agencies in case of a mishap and help in initial 
decontamination. 

e. The safety supervisor should normally be 
stationed upwind from the operation, to watch 
all phases of the operation and to help in an 
emergency. 

f. Communication facilities will be provided 
so the safety supervisor can notify required 
agencies in case of a mishap. 

g. The safety supervisor will wear the protec
tive equipment required for storage and han-
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dling (table 9-1) based on the chemical opera
tion in progress. 

h. Exposure time for personnel involved in a 
chemical agent mishap must be reduced to a 
minimum. To ensure prompt evacuation in case 
of a mishap, supervisors will make sure person
nel involved in chemical operations have a 
"buddy system." The uninjured person will put 
on protective equipment and then help others 
evacuate to a safe, upwind area. A mild expo
sure of two individuals is preferred to a high 
dose for only one person, since medical treat
ment is highly effective against low doses. ~ · 

9-5. Penonnel Protective Equipment:-
a. Peraons entering an area which contains 

toxic chemical munitions must have a fitted 
protective mask, other protective clothing as 
shown in table 9-1, and individual first aid kits 
as applicable. The mask need not be worn at all 
times but must be kept within arm's reach for 
use in an emergency. 

(1) Until binary ammunition is assembled 
as a toxic weapon, the individual chemicals will 
be handled using the protective equipment the 
chemical requires <AFOSH Standard 161-1, 
Respiratory Protection Program). The agent 
that the functional ammunition produces will 
determine what protective equipment is need
ed. 

(2) For all toxic chemical munitions oper
ations, the following are required: 

(a) Inspect protective equipment regu
larly to make sure it is in proper working order. 
Replace unserviceable equipment promptly. 

(b) Use wind direction indicators (such 
as strands of string or plastic tape) at the site of 
all toxic chemical operations. This is to give lo
cal wind direction and aid evacuation to a safe 
area upwind of any contamination. 

(c) If the toxic chemical ammunition is 
suspected of being contaminated or is under de
velopment testa, use the protective equipment 
for a decontamination operation. This also ap
plies to items returned from an operation (ouch 
as a spray tank or dispenser) where they have 
been exposed to contamination. 

(d) Immediately report any mishap, sus
pected leakage, or toxic symptom to a supervi
sor. 

b. The chemical warfare defense ensemble 
was designed to protect personnel from toxic 
agent gas or vapor exposure. Some protection is 
provided against direct contact with liquid 
agent; however, protection time is only a few 
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minutes after contact occurs. In some situations 
involving toxic chemical munitions, contact 
with liquid agent is highly improbable. In these 
cases, the chemical warfare defense ensemble 
may provide adequate protection and may be 
substituted for other protective equipment {ta
ble 9-1). For example, the operator or a forklift 
loading a contaminated or leaking munition 
into a container could wear the ensemble if liq
uid agent contact is improbable. A dearm crew 
sating a returned, expended spray tank would 
require full set I protective equipment because 
of the possibility or contact with liquid agent. 

c. Personnel will use caution at all times in 
approaching or handling toxic chemical ammu
nition. When conditions are likely to be unfa
vorable, take extra precautions and monitor 
personnel constantly for symptoms of exposure 
from an undetected leakage. Conditions are 
likely to be unfavorable when: 

(1) First entering storage magazines where 
agents have been in enclosed storage for an ex
tended period. 

(2) Agents or ammunition are being re
moved from shipping containers. 

(3) Agents or ammunition are involved in 
mishaps, especially when the primary contain
er may have been ruptured. 

9-&. Decontamination Requirements: 
a. Prescribed decontamination equipment 

and supplies will be available at each base that 
stores, handles, transports, or uses chemical 
munitions. The equipment must be kept ser
viceable. It should be operated periodically to 
check serviceability. Durinf maintenance or 
training, water may be used in power-driven 
equipment instead of decontamination solution 
unless prohibited by the specific item TO. After 
such operations, return the equipment to stan
dby status. 

b. Decontamination personnel and equip
ment will be in a ready status when toxic chemi
cal ammunition is outside or its shipping 
container. For example, munitions mainten
ance, fusing, and loading on aircraft. 

(1) Decontamination personnel will be 
dressed in protective clothing to respond imme
diately in case of a mishap. However, clothing 
need not be completely sealed up. 

(2) To avoid accidental injury or contami
nation, these personnel and their equipment 
must be placed in a safe area upwind of any 
chemical operation. 
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(3) If simultaneous operations are to be 
done at remotely separated locations, more than 
one group or decontamination personnel and 
equipment should be available. 

~7. Transit Handling Requirement-. 
a. Chapter 7 applies to transportation of 

chemical ammunition and agents. All ship
ments must be packaged as stated in AFRa 71-4 
and 75-2. These directives are based on policies 
setup in: 

(1) Title 49, CFR, or Bureau or Explosives 
Tarift'No. BOE 6000-A. 

(2) Title 42, CFR. Part 72.25, Etiologic 
Agents. 

(3) Agreements between DOD, the Depart
ment of Health and Human Services, and the 
Department of Agriculture. 

( 4) Official Air Transport Restricted Arti
cles Tariff No. 60 (International Civil Aviation 
Organization No. 37 CAB No. 82). 

b. Toxic chemical ammunition and agent 
containers must be tested or inspected before 
shipment and on receipt for evidence of leakage. 
Only serviceable or sealed items will be 
shipped. The consignor will provide a certificate 
(according to transportation directives) that 
packaging and inspection criteria have been 
met. 

(1) Where possible, containers will be test
ed before filling. "Primary" shipping containers 
will meet hydrostatic tests and valve inspection 
criteria in the applicable TO. 

(2) Previously filled ammunition and con
tainers must be tested for leakage or inspected 
before packaging. 

(3) Packaged items must be inspected ex
ternally for evidence of leakage or rough han
dling before shipment and upon receipt. lfthere 
is evidence of rough handling, make a leak 
check. If the check is negative, open the package 
and examine the container. (See paragraph 9-9 
for unpackaging precautions.) 

c. When certain chemical ammunition and 
agents are shipped, they must have technical 
escorts as directed in AFR 136-4 and TO 
11C15-1-2. Emphasis on preplanning the opera
tion should include: 

(1) Loading, unloading, and intransit hold
ing of chemical-loaded aircraft or vehicles. 

(2) Labeling cargo and aircraft or vehicles, 
in accordance with appropriate instructions. 

(3) Briefing personnel on hazards involved 
and making sure all crewmembers have protec
tive masks. 
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(4) Reviewing disaster plans and equip
ment to ensure coverage of the specific agent. 

(5) Followingprocedures inAFR55-14. 
(6) Ensuring complete movement plans to 

cover operations from consignor to consignee. 
(7) Giving advance notice to emergency 

bases and installations en route. 
d. In case of an airborne miahap, the ain:raft 

commander will declare an emergency and land 
at the nearest suitable airfield, preferably mili
tary. Notifications will be made through 
MAJCOM u required by the Air Force 55-ae
ries directives. 

9-8. Requirements for Storaae of Toxic 
Chemical AmmUDitlon. 

a. Chemical ammunition can be stored in two 
different configurations: As a self-contained 
end item or in a sealed shipping container. The 
requirements for entry into storage structures, 
checking for presence of agent, handling, etc., 
are essentially the same for both storage con
figurations. Storage structures which contain 
chemical ammunition are not usually consid
ered contaminated. However, where nerve 
agents are involved, a sample for p'>ssible con
tamination will be taken before unprotected 
personnel enter storage structures. 

b. The person making initial entry will: 
(1) Wear the minimum protective equip

ment for storage and handling as prescribed in 
table 9-1. 

(2) Test for nerve agent, if nerve agents are 
being stored. 

(3) Avoid touching any item inside the 
structure. · 

(4) Make visual checks for agent leakage 
from the munitions. If sampling equipment and 
storage configuration allows, all munitions 
seams should be checked. 

(5) Spend a minimum of time within the 
structure while making the initial teat and 
checks.· 

c. When the absence of agent leakage or con
tamination hu been verified, unprotected per
sonnel may enter the storage structure. Howev-
er: 

(1) Toxic chemical agent detection 
equipment will be used inside the ieloo while 
the workers are present. If electronic detection 
equipment is available, it will be used continu
ously in the igloo. 

(2) If the M-18 sampling kit is used, an 
original sampling of the munition seams will be 
made. Followup samples will be taken if the am-
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munition shows any evidence of rough han
dling. 

(3) If possible, use detection equipment to 
make contamination checks and observe every 
worker for symptoms of exposure to a nerve 
agent. 

(4) If the presence ofleaking nerve agent is 
l\llpected, all unprotected personnel must evac
uate the work area immediately, and protected 
personnel will make sure the storage structure 
is closed at once. 

d. If no leakage or contamination is found or 
suspected, ammunition may be moved to the 
munitions assembly and preparation area. 

e. When storing toxic chemical munitions, 
notify the following personnel of location and 
type: 

(1) Director ofBue Medical Services. 
(2) Base Disaster Preparedness Office. 
(3) Bue Chief of Safety. 
(4) Base Fire Chief. 
(5) Base ChiefofSecurity Police. 

9-9. Chemical Ammunition and Other 
Toxic Substance UnpackaJinr and Prep
aration Requirements. 

a. General. Unpackaging and ammunition 
preparation operations present one of the high
est potential exposure sources where personnel 
may accidentally contact chemical agents. 
Workers opening containers, installing compo
nents, performing checkouts, etc., may contact 
an agent leaked from a damaged or defective 
munition. The following precautions will be 
taken: 

(1) Review the munitions TO before all 
handling to make sure workers are aware of 
protective equipment, f1rst aid, and fire protec
tive meuures. 

(2) Only those personnel required to work 
on a chemical munition will be allowed in the 
immediate work area. 

(3) Toxic chemical ammunition should be 
unpackaged and assembled in the explosives 
storage area. 

(4) Decontamination equipment and solu
tions, u well u heavy plutic bags or cans for 
storinr contaminated equipment and clothing, 
will be available at the work site, if applicable. 

(5) Those individuals who are working 
with toxic ammunition will remove all personal 
items (such u watches, rings, and billfolds). 
Such items could be subjected to destructive de
contamination or disposal procedures. 
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b. Removal of Toxic Chemical Ammunition 
from Shipping Containers with Sampling Open· 
ings. If a chemical ammunition shipping con
tainer has a sampling opening, an agent analy
sis will be made to detect contamination before 
the container is opened. As a minimum, protec· 
tive mask and butyl rubber gloves will be worn 
during such sampling. 

( 1) lfthere is a leak of an agent in the sam
ple, do not open the container until decontami
nation action is taken. 

(2) If agent presence ia not shown by the 
sample, protected personnel may open the ship
ping container, visually inspect for leakage, and 
take more samples. 

(3) If there is no evidence of leakage, un
protected personnel may continue the munition 
preparation sequence or other tasks stated in 
the TO. 

( 4) If agent leakage is detected, protected 
personnel will reseal the container and put it in 
isolated storage for decontamination or dispos
al. 

c. Removal of Compatibility Group K Lethal 
Chemical Ammunition from Shipping Contain· 
ers Without Sampling Openings. When opening 
containers without sampling openings, workers 
must use proper protective equipment for stor
age and handling as specified in table 9-1. After 
the lid or cover fasteners are removed, open the 
cover slightly so an air sample can be taken be
fore the cover is completely removed. While do
ing this, the rest of the munitions crew (without 
protective equipment) will remain upwind. 
After sampling, take the actions described in b 
above. 

d. Removal of Compatibility Group K In· 
capacitating Chemical Ammunition from Ship
ping Containers. Use protective masks and 
gloves when opening shipping containers which 
have psychochemicals. If there is no evidence of 
leakage after visual inspection of the inside of 
the container, masks may be removed. Keep 
masks readily available during other handling 
procedures. 

e. Removal of Compatibility Group G Riot 
Control and Smoke Ammunition from Shipping 
Containers. Workers need not wear a protective 
mask and gloves while opening shipping con· 
tainers but must keep them available. If leak
age is suspected, they must wear mask and 
gloves and not touch the eyes or mouth until 
after cleanup. They should not work downwind 
of the shipping container during opening and in· 
spection. 
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f. Removal of Compatibility Groups G, H, 
and L Smoke and Incendiary Ammunition from 
Shipping Containers. There ia a potential 
smoke and (tre hazard in handling or opening 
these shipping containers. The munition should 
be inspected for leakage, discoloration, or 
smoke. Special emphasis is needed on the treat
ment of phosphorus and other chemical burna. 
A water container must be available to immerse 
phosphorus munitions in cue they leak. How· 
ever, triethyl aluminum and the incendiaries 
should not contact water, and alternate decon· 
tamination procedures should be stated. 

9-10. Preparation and Transportation of 
Tozlc Chemical Ammunition to the Flight· 
line. Only trained and qualified personnel 
will perform preparation and transportation 
tasks. They must observe these rules: 

a. After these chemical munitions have been 
removed from their shipping containers and de· 
contaminated or declared clean, personnel 
working with them need not wear protective 
clothing. 

b. Decontamination personnel and equip
ment will remain in ready status during the un
packaging and munitions preparation opera· 
tion. 

c. Munitions preparation and testing will be 
done as directed in 11-series TOs. 

d. Only approved munitions handling equip· 
ment will be used to move these chemical muni
tions to the flightline. 

e. These chemical munitions will be trans
ported over the same movement routes used for 
other explosive items on base (paragraph 7 -15). 

f. If possible, these munitions should be load
ed directly on aircraft. However, they may be 
held in a ready explosives facility for minimum 
periods of time, where needed, if: 

(1) The facility or cell contains no other ez. 
plosive items. 

(2) The facility gives protection at least 
equal to a barricade for the chemical munitions. 
This ia to minimize possible penetration by 
fragments from outside sources. 

(3) The facility is guarded. 
(4) The facility ia downwind of critical per· 

sonnel and resources, where possible. 
g. Workers need not wear protective equip

ment while transporting these munitions to the 
flightline, but the equipment will be immediate
ly available. 

.... 
I 
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9-11. Loading ud Unloading Toxic 
Chemical AmmUDition on Combat 
Aircraft: 

a. These chemical munitions will be loaded 
according to approved loading checklists. They 
will be loaded by qualified munitions loading 
crews in a designated aircraft parking area. 
Loading pei'IOnnel need not wear protective 
clothing. However, decontamination personnel 
and equipment will remain in ready status until 
the loaded aircraft takes oft' or they are relieved. 

b. In case of aircraft abort or failure to re
lease for any reuon, use the following unload
ing procedures: 

(1) Aircraft Ground Abort. These muni
tions will be aaf'ed, unloaded, and returned 
immediately to the storage area or ready ex
plosives facility, or loaded on another aircraft. 

(2) Air Abort Before Munition Function. 
Returning aircraft will go to the arm/dearm 
area. If possible, this area will be downwind 
from critical personnel and resources. Muni
tions will be safed and visually checked by 
workers in protective clothing. If they find no 
damage or leakage, the aircraft will go to the 
designated parking area and the munitions 
handled as in (1) above. If there is damage or 
leaking, workers in protective clothing and 
equipment will sample the aircraft and muni
tion for contamination. If either is contaminat
ed, paragraph 9-12 will apply. If the munition is 
damaged but there is no contamination, the 
item may be unloaded in a designated parking 
area. 

9-12. Unloading Contaminated or Mal
functioned Ammunition. Fired chemical 
dispensers are usually jettisoned in approved 
areas. However, if"empty" chemical munitions 
dispensers or spray tanks are returned from a 
combat mission after the firing circuit has been 
activated, the following apply: 

a. Disaster response forces or other trained 
personnel should be in a ready status, with pro
tective clothing, aa prescribed in disaster 
preparedness plans. 

b. The runway will be checked for agent 
apills. It will be decontaminated as needed. 

c. Munitions personnel wearing the proper 
protective clothing for decontamination oper
ations will meet the aircraft at the armldearm 
area. They will carry out system safing, using 
plugs, caps, or other safing techniques pre
scribed by the TOs, to prevent agent leakage. 
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They will test the munitions and aircraft for 
contamination. 

(1) Ir there is no contamination, the air
craft and munitions may be taken to the desig
nated parking area for unloading. 

(2) Ir contamination is present, a heavy 
conductive plastic bag will be slipped over the 
munition. The bag will be taped firmly in place 
to prevent the spread of contamination while 
the aircraft is towed to the decontamination 
area. 

d. Munitions pei'IOnnel will unload the re
turned munition at the decontamination loca
tion, cover the munition with more uncon
taminated plastic bags, and seal them with 
tape. This will be done before turning the muni
tion over to EOD pei'IOnnel for disposal. 

e. Decontamination of aircraft may be need
ed. Individual aircraft TOs tell which areas of 
an aircraft and munitions have priority for de
contamination. External decontamination does 
not unconditionally release aircraft from fur
ther controls. Contamination by any persistent 
chemical agent must be documented in appro
priate aircraft records. If the arm or de arm area 
is contaminated, it must be decontaminated. 

9-13. Disposal of Damaged or Leaking 
Chemical Ammunition. 

a. The commander may direct the disposal of 
any chemical munitions that are an immediate 
threat to personnel or assigned resources. EOD 
personnel will dispose of the munition using ap
proved technical procedures. When the leak is 
small and readily controllable, the munitions 
should be isolated. The hazard should be con
fined to a shipping container or a segregated 
magazine identified as "contaminated/ danger
ous." Disposition instructions are in AFM 67-1, 
volume I, part 1. 

b. When toxic chemical munitions have been 
decontaminated, the residual metal compo
nenta will not be certified for release through re
distribution and marketing channels. Burn any 
combustible packaging material which may 
have come in contact with the agent using incin
erators that can decompose the agents com
pletely without harmful toxic emissions. 

c. The residual metal componenta from these 
toxic chemical munitions are disposed of as fol
lows: 

(1) All shipping containers are to be decon
taminated, marked, and returned as directed by 
00-ALC/MMW, Hill AFB UT 84056-5609. 



1~8 

(2) If possible, metal components should be 
cut up or crushed flat to reduce total volume. 
The metal will be packed in a marked, sealed 
shipping container and returned to a designated 
site within CONUS. Contact 00-ALCIMMW, 
for further instructions. Escort is not manda
tory. 

9-14. Jettison Area for Defective or Leak· 
ing Toxic Chemical Ammunition. Because 
of the extended downwind hazard of chemical 
munitions, special emergency jettison areas 
should be preselected. The selection should be 
based on probable emergency conditions, 
weather (wind direction, temperature gradi
ent), and the location of operating areas, 
friendly forces, or civilian populations. (For 
flight procedures and criteria for jettison areas, 
see 55-series publications.) Items dropped in 
this area should be checked and safed by EOD 
personnel. At the discretion of the local com
mander, the items may be decontaminated near 
the site of the impact. 

9-15. Safety Requirements for Leaking 
Toxic Chemical Ammunition. If there is 
any evidence that toxic chemical agents are es
caping from a munition, container, or convey
ance, the following criteria apply: 

a. All personnel will immediately put on pro
tective masks and evacuate the area. 
Evflcuation routes should be upwind from the 
source. Unprotected personnel will not be need
lessly exposed to the agent for the sake of clos
ing doors, vents, etc. Buddies will help each oth
er move to a safe area (paragraph 9-4h). 

b. Base disaster preparedness plan will be 
implemented as required. 

c. Every effort will be made to control the 
leak and confine exposure to the smallest area 
possible. If pouible, personnel will place the 
leaking munition in a container capable of be
ing sealed and seal it to prevent further con
tamination. 

d. Personnel who may have come in contact 
with the agent will be isolated and decontami
nated before reestablishing contact with other 
personnel. 

e. Promptly send the names of every person 
in the area at the time of the incident to the 
DBMS. Identify each one who may have come in 
direct contact with the agent. 
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9-18. FilliDI Chemical Ammunition. The 
preferred method of preparing chemical ammu
nition is factory filling. This method reduces the 
need for combat area equipment and trained 
personnel and avoids the hazard of contaminat
inl friendly areas. However, if logistical or 
operational requirements make field fillinl 
necessary, plans for facilities, design, and sitin1 
must be sent to HQ AFISC/SEWV, Norton AFB 
CA 92409-7001. 

a. Chemical ammunition should be filled 81 
follows: 

(1) Filling will be done in a room that is un· 
der negative air pressure compared to the sur
rounding area 

(2) All air exhausted from the room will be 
filtered or decontaminated. 

(3) A closed system connection will be used 
from the bulk agent container to the munition .. 

(4) Workers in the area must wear a full 
suit of impermeable protective clothing and 
wear a protective mask or have a separate air 
supply. 

(5) Facilities must be available to decon
taminate personnel and material before they 
leave the work area. 

(6) Facilities will be available to concen
trate or destroy all solid and liquid waste ma
terial that is produced in the work area. 

b. When above facilities are not available in 
an emergency or on a temporary basis, an open
field site at a safe downwind distance from per
sonnel and critical resources may be substitut
ed. The downwind air dilution must compensate 
for the lack of walls and exhaust filters and all 
other criteria above will apply. 

9-17. Handlin1, Transportation, and Stor
ale of Defense Biological Research Materi· 
al: 

a. Biological material can be handled 81 
chemical agents; however, biological agents in 
transit and storage must meet special pack
aging requirements CAFR 71-4) and may have to 
be kept at low temperatures CAFM 355-6). 

b. Biological shipments will be accompanied 
by a courier who is competent to give instruc· 
tions in the special handling, storage, and tran
sit of this material (AFR 136-4). 

c. The consignor will furnish the MAJCOM a 
statement of the material involved, the method 
of decontamination and packaging, and precau
tions to be taken in moving the material. 
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Table 9-1. Chemical Aaents. 

I'IRI 
COWATAIIUT't "'QTICTIYI ,.,. 

CLOTHING ..., 
IYIIIOL AGINT ..... 

IC .. , ..... 
It .. , ..... 
IC .. , -It .. , .... 
• .. , 

T-...... 
• ""' . T-...... 
0 llta ...... T_Yelllh,.. 
• 1111 ..... T-

0 1112 v ......... 
0 Ill 2 v....w.. 
• ""' ...... 
0 llt2 ..... 
0 ............ ........ 
G ............ '-'""' 
G ........... .........., 
J ...... ............ 
L ... , ...... ...... 
N ... , ....... 
" ... , ..... 

NOTES: 
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NAMI OF JIAMILY 
MUNITION MAIUCINGI RICUIRIO "'OTICTION 

IYMIOL 01' CMIMICAL ...... ..... ........ o.-~ 
AGINTI =- u--. ... Mil .... , ..... , ....... 

OIIMICAL AGINTS AND MUNITIONS 

~ .... , 'Mwll .., o ... a ca.- ..... ,. .......... 
vx .., vx ... ..... , . .... ...... 
".._a .......... en, " .... , ca.- ..... ,. .......... 
IZ en, IZ ..... ..... , . ..... , ..... 

TOXIC IUIITANCD AND MUNITIONI 

01 Die~-··--· 
.., 01 .. .... , . ..... •.. .. 

011 u..-o.-. .., CINI ..... .... ,. .... ... ---· OIOM c.NiiRIIIeft 0111111 OM .., 010111 .. ....,. ....... 
Cl. Cl-1, .o.ca..-.... .., Cl ..... ..... ,. .... .... ca. a IIIII •IWIII 

OA o.., _ ............ ... DA .... .... ,. ... .... 
Dill .......,. en, Dill ..... ..... ,. ........ b ... ,.......T, • .......,_ ~ ... , .. ..... ...., . .... .... 
•• ...._T,._ ... 

~ ... .. ..... .... , . .... ..... .,.,.., .... ,., 
IC ............... .... MC MM. I .....,. .......... 
" ·~ ... Llll .. " MM. I .... " ........ 
TM ,..,... u ..... TM ..... ..... ,. ........ ,., ........ O.D. .., .. ..... 7111 ..... ... 

TIA Tf~M~~f~o_.,_ LIO... TIA ...... ..... ,. ..... lc ... ................. "':.- ... ...... ..... ,_,. .... ,.lc 

,., .._ .... 
"'Gt- ... ...... ..... ,,,. Neoa:ll.lc -............ 

1. Munitions marking bands: 1 green-nerve; 1 purple-psychochemical; 1 red-riot control; 1 yellow-high 
explosives; 1 brown-low explosives; interrupted bands- binary explosives or agents <TO llA-1-53). 

2. Specific agents within the chemical family will determine the second symbol and markings <AFR 
355-7). 

3. WP and PWP. Water supply (such as barrels) and wash basins will be available. 

4. Re"fer to TO llA-1-53 for smoke munitions not presently marked with bands. 

6. Post the fire direction aymbol (figure 3-3) for "Apply No Water" also. This requirement is based on 
possible violent chemical reaction or danger of spreading the fll'e. 

6. Post the chemical hazard symbol from figure 3-2. For firefighting, the indicated protective clothing 
mustbewom. 

a. Wear Set 1 (red on blue aip). Tlu. set consists of gas mask, M9 series; impermeable suit (coveralls, 
hood, gloves, fll'efighter's boots, and boot covers) (TO 14P3-1-7). The chemical warfare defense ensemble 
with M17 series mask may be substituted where contact with liquid agent is highly improbable (paragraph 
9-6b). 

b. Wear Set 2 (yellow on blue sign). This set consists of: self-contained breathing apparatus <SCBA); 
coveralls; protective gloves. (Firefighting protective clothing and equipment may be used.) 
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Table 9-1. Continued. 
c. Wear Set 3 (white on blue sign). This set consists of flame resistant coveralls; flame proof gloves; and 

SCBA. Used primarily with white phosphorus and triethyl-aluminum. (Firefighting protective clothing 
and equipment may be used.) 

d. Wear Breathing Apparatus (Mask) (white on blue sign). Self-contained or recirculating breathing 
apparatus must be worn. (Firefighting protective clothing and equipment may be worn.) 

7. The protective equipment listed below must be readily available but need not be worn until an emer
gency situation requires its use. The masks are suitable only in light smoke environments as eye and face 
protection where oxygen is available. They should be used to provide minimal protection to place a defec
tive item in water or to remove it from the vicinity of other explosives. In high smoke concentrations, r~re 
department, EOD, and emergency rescue personnel should use self-contained breathing apparatus 
<SCBA). 

a. Gas mask (M9 or Ml7 series) or SCBA and butyVimpermeable gloves. These will be wom for de
contamination and suspected agent contamination. 

b. Gas mask (M9 or Ml7 series) or SCBA, flame proof gloves, and covering for the skin must be worn 
when handling leaking items. When fire or light smoke concentrations are present, don mask, clear area, 
and call rue department. 

8. Only the mask symbol need be displayed where riot control agents are stored in arms rooms and other 
such locations. (See paragraph 4-12c(2) for protective clothing requirements.) 

9. Additional precautions for decontamination apply as noted. 
a. ~ake decontamination shower available. 
b. ~fake decontamination equipment available; see paragraph 9-6. 
c. Have ambulance stand by in an adjacent uncontaminated area. 
d. Call fire department, isolate area, and eliminate sources of ignition. Wear gas mask if smoke is 

present and entry is required. 
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C~pter10 

SPECIAL CRITERIA FOR MANUFACTURING, LOADING, RESEARCH, DEVELOPMENT, 
AND TESTING OF EXPLOSIVES 

Section A-General Criteria 

1~1. General Information. This chapter 
states safety requirements for the manufactur
ing, loading, research, development, and test
ing of explosives. These are in addition to other 
requirements in this regulation. (See para
craph 1-5a on how to apply this reruJation to 
contracts.) 

1~2. BuDding and Conatruction. Follow 
the guidance in chapters 3, 6, and 8 in enforcing 
policy in buildings where explosives are manu
factured or processed. 

10-3. Protective Clothing and Equipment. 
Follow the instructions in AFOSH Standard 
127-31. Protecting workers from industrial 
hazards and preventing explosives contamina
tion to the body and areas outside of the ex
plosives operating area require special clothing 
and equipment. 

a. Workers who must wear protective cloth
ing must be provided with showers or wash 
areas (suitable to the hazard) and space in a 
clear area for street clothes storage. Supervi
sors must make sure that workers are aware of 
and maintain proper safety habits and health 
standards. 

b. Work clothing must be suitable to the task 
and hazard involved. 

(1) Garments and head coverings should be 
made from tightly woven, smooth fabric. They 
ahould fit snugly around the waist, wrist, and 
neck but should not be so tight that they irritate 
the skin or cause dermatitis. 

(2) Garments must use nonmetallic futen
ers and be euily removable. Pockets should be 
of the lattice type. Trouser or slack legs should 
be tapered, without cuft's, and ahould extend 
over the top of shoes or boots. Sleeves ahould be 
tapered and without cuffs. 

(3) Goggles and eye shields must comply 
with AFOSH Standard 127-31. They must not 
be made of nitrocellulose or any highly flamma
ble material. 

(4) Sweatbands should be worn to prevent 
perspiration from falling on materials suscept
ible to ignition by moisture. 

(5) Hair should b~ covered and restrained 
to prevent contamination or entanglement with 
machinery. 

1~. Operational Shields. Operational 
ahields and related remote-controlled devices 
will be used where required to protect personnel 
and materiel. Protection is needed from Pi:>ten
tial hazards such as explosion, fragments, fue, 
pressure rupture of cases, and high velocity, 
high temperature gas streams from thrust 
units. 

a. The requirement for shielding varies with 
the circumstances of the operation. The com
mander or plant manager must determine the 
requirement based on a thorough technical ana
lysis of each situation. 

b. Shields are usually not required in typical 
operations. This includes storage, shipping, 
handling, or authorized maintenance involving 
standard serviceable explo::;ive items being pro
vided to Air Force units. Refer to the TO cover
ing the specific operation. 

c. Shielding is required in certain manufac
turing, assembly, disassembly, testing, 
renovation, or disposal activities where signifi
cant hazards exist. If the hazard justifies, re
:note control equipment and closed circuit tele
vision should be provided. 

d. Suitable shielding may require steel 
plates, reinforced concrete walls, or shelters 
such as "dugouts." The design and location of 
the shielding and shelters would depend on the 
quantity and type of explosives being processed. 

(1) Some suppreuive shielding techniques 
are available which can vent gases and shock 
waves. These can greatly reduce damage to 
atructures and prevent the release of fragments. 

(2) Multiple deflection panels can be built 
into a auppreuive shielding door to retain most 
of the fragments. Also, concrete or armor plate 
can be used at atrategic locations to retain large 
or high-speed fragments. This technique makes 
it pouible to design operating facilities (par
ticularly with smaller explosive charges) that 
permit reduced aeparation diatances (table 
12-1). 

(3) Some operating facilities have three 
walls and a roof that will withstand the force of 
the explosion without creating secondary frag-
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ments due to spalling. Use inhabited building 
distance for the open or frangible wall in a 
60-degree arc on each side of the centerline from 
the mouth of the facility. 

(4) The sides and rear of this facility may be 
part of a laboratory building. However, there 
must be a buffer zone or a second substantial di
viding wall between the laboratory and other 
nonrelated areas. 

(5) In the absence of reliable data, the ade
quacy of proposed shielding must be proven by 
actual tests before use. The tests should use 
quantities that are 25 percent greater as a safe
ty factor. Tests may be done only by AFSC or 
AFLC or by an agency approved (or delegated) 
by them. 

10-S. Quantity-Distance (Q·D) Require
ments. Facilities for the manufacturing or 
processing of explosives must be planned and 
built to conform to the latest safety require· 
ments. This also applies to temporary facilities. 

a. Separation of Operations and Buildings: 
(1) .Manufacturing and processing will be 

done in a special area whose boundary is sepa· 
rated from all other areas by inhabited building 
distance. 

(2} Personnel exposed to remotely con· 
trolled operations (including control stations for 
operations provided with blast-attenuating and 
fragment-defeating shields} shall be provided 
with PTR equivalent protection (2.3 psi). 
:-.I'OTE: This protection is required from all re· 
motely controlled operations to all exposures 
with people normally sited at K18. 

(3} When several manufacturing or pro
cessing operations are located in the same 
building, individual hazardous operations will 
be separated from each other and from all non· 
hazardous operations. Where operationally fea· 
sible, intraline distance separation should be 
provided between each hazardous operation. 
Give as much additional protection as possible 
in separating operations and minimizing there
sults of any accident. Requirements for remote 
controls and personnel protection in specific 
propellant processing operations are in table 
10-1. 

( 4) The required separation between build
ings (sites, pads, or other such locations) which 
form a single production or operating line is as 
follows: 

(a) Between two buildings containing 
explosives: intraline distance based on the 
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building requiring the greater distance (except 
as in (c) and (d) below). 

(b) Between an explosives building and a 
building in which nonexplosive& line operations 
are done: intraline distance based on the 
amount of the explosives in the building. 

(c) Between an explosives service maga
zine and individual operating line buildings be
ing served: intraline distance based on the ex
ploaives in the service magazine as a minimum. 

(d) Between a curing facility and the 
individual operating line buildings being 
served: intraline distance based on the ex
plosives in the curing facility as a minimum. 

(e) Between an operating building and a 
normally uninhabited nonexplosive• facility 
(such as paint and solvent storage) serving a 
single operating building: at least 50 feet. In
traline distance, if greater, is preferred. 

(5) A nitroglycerin processing line may be 
treated as a part of a propellant processing line. 
Also, nitrocellulose operations preceding the 
mixing with nitroglycerin may be treated as a 
part of a propellant manufacturing line. The ni
troglycerin and the nitrocellulose lines, there
fore, may be located at intraline distance from 
the propellant manufacturing line and from 
each other. In future construction, the three 
types of lines should form a "Y." 

(6} Operating lines will be separated by a 
minimum of intraline distance. This distance is 
based on the explosives in the line requiring the 
greater separation. 

(7) Explosives batch mixing operations 
will be done in separate buildings or bays used 
exclusively for that purpose as follows: 

(a) Large mixing operations will be lo
cated in separate buildings. 

(b) Small mixers should be in separate 
buildings. However, they may be located with 
other operations if the mixer is in a separate bay 
which is isolated by substantial dividing walls 
(or barricades). It must have enough operation
al shielding to protect the other operations. 

(8) When the hazard classification of an ex· 
plosive has not been established (c below and 
TO llA-1-47), the explosive during site and con
struction planning should be classified as fol
lows: 

(a) As the most hazardous class/division 
(chapter 5) that might possibly apply during the 
stages of processing. 

(b) As a class/division 1.1 explosives, if a 
lesser upper limit (classification) of the possible 
range of the hazard cannot be clearly supported. 

I I 
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Table 10-1. Remote Control Requirements for Certain Propellant Proce11in1 Operations. 

OPERATIONl REMOTE CONTROLS2 

Blending and acreening of ammonium perchlorate• A4viaory 

Blending, acreening of perchlorate• other Mandatory 
than ammonium 

Grinding and mechanized drying of perchlorate• Mandatory 

Grinding, blending, acreening 
drying of ammonium nitratea 

and mechanized Advisory 

Propellant mixing Mandatory 

Cutting, machining, aawing, planning, drilling, Mandatory 
operation• involving large or other unconfined 

quanti tie a (over 15 lba) of propellant3 

Cutting, machining, aawing, planning, drilling, Advisory . 
or other unconfined operation• involving amall 
quantities (15 lba or leaa) of Q-0 Claaa/ 
Oiviaion 1.3 propellant• 

Preaaing, extruding, or other confined Mandatory 
opera tiona 

Casting Propellant• Adviaory 

NOTES: 

1. For peraonnel protection aee paragraph lS-4. 

2. Peraonnel expoaed to remotely controlled operation• (including 
thoae aa control atationa) muat be protected from airblaat over
preaaure greater than 2.3 PSI (K24) and from ha&ardoua fragmenta. 

3. Where caat cure and finiahing operation• are conducted in pita 
below grade, Claaa/Oiviaion 1.3 diatancea may be uaed. 

b. Explosives Saf'ety Distance for the Separa
tion of Solid Propellant Manufacturing or Pro
cessing Operations. Some solid propellants u
liiDed to clauldivilion 1.3 will react u 
clauldivision 1.1 propellants during manufac
turing and processing. 

(1) These operational steps will be separat
ed from other operations by the Q-D limitations 
of class/division 1.1. Normal class/division 1.3 
propellants will use table 5-3. 

(2) Each step of the process mUit be re
viewed and the potentially masa-detonating 

phases handled as class/division 1.1 propellant 
(table 5-l). 

(3) Il a fire occun when stored in confined 
packaging or unvented shipping containers or 
rooms, some clauldivision 1.3 propellants may 
detonate. 

c. Explosives Hazard Classification for Solid 
Propellant Manufacturing and Processing. (See 
TO llA-1-47 for storage and transportation test 
procedures.) Before operations begin, deter
mine the chemical and physical properties of 
the materials and their explosives hazard clas-
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sification. Do this for each phase of processing, 
considering the condition or environment dur· 
ing the phase. Such determination is necessary 
to ensure the use of proper safety principles and 
explosives safety distances. 

(1) It there are no reliable data on the haz· 
ard for an operation, use TO llA-1-47 testinJ 
procedures for the required tests. Testing must 
cover ignition, unconfined burning, thermal 
stability. and sensitivity to detonation under 
the condition or environment. It the material 
produces (sustains) a detonation under such 
conditions, treat it as a clusldivision 1.1 explo
sive during that step or the procell. This applies 
if it can produce a detonation either directly or 
indirectly through transition from a deflagra· 
tion. 

(2) Minimum testing may satisfy the clas· 
sification requirements for several proceu posi· 
tiona. For example, for castable solid 
propellants: 

(a) If reliable data indicate that the pro
pellant mixing operations are class/division 1.1, 
no testing would be needed to adopt this clas· 
sification. 

(b) If testing shows that the uncured pro
pellant will detonate, the casting and curing op
erations must be considered exposed to 
class/division 1.1 hazards. 

(c) If detonation testa show that the 
cured propellant will detonate, all operations 
must be considered as exposed to class/division 
1.1 hazards. 

(3) Test may be done only by AFSC or 
AFLC or by an agency approved (or delegated) 
by them. Send results of such testing to HQ AF • 
ISC/SEWV, Norton AFB CA 92409-7001. 

1G-8. Castable Propellant.: 
a. Weighing, Measuring, and Handling Raw 

Materials. Scales for weighing raw materials 
will be electrically grounded, where needed, to 
properly protect the operation. Such grounds 
will have an equivalent current-carrying capac· 
ity not lesa than that of a No. 8 (0.128 inch) cop
per wire. This grounding is especially impor· 
tant where ammonium perchlorate and highly 
combustible materials are involved. Make sure 
that oxidizing agents are completely separated 
from combustible material, including metallic 
powders. 

(1) At least two separate weighing or mea
suring rooms, properly equipped and identified, 
will be provided. The separate spaces will be 
used exclusively for the designated purpose. 
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(2) Veuela, sieves, and other equipment 
should be marked to designate the type of ma
terial with which they are to be used. They will 
be used only for that purpose. 

(3) The designated use or spaces and equip
ment will not be changed without a thorough 
cleaning and inspection to make sure· that all 
traces of the previous material have been re
moved. 

b. Oxidizer Processing: 
(1) General Information: 

(a) Avoid contaminating an oxidizer 
agent with any metal or chemical which may re
sult in a more sensitive composition. Exposure 
time, temperature, and moisture will govern 
the location or degree of using of metals and 
chemicals which will sensitize the oxidizer. 

(b) It posaible, use closed systems or fa· 
cilities to eliminate dust and contamination 
from outside sources. 

(c) Fabricate flexible connections 
(socks) in pipes or duct systems which convey 
oxidizer materials of fire-retardant, conductive 
materials. These materials must be chemically 
compatible with the oxidizers to which they will 
be exposed. The pipes and duct systems will be 
made electrically continuous. Flanged pipe con
nections are preferred. 

(2) Drying Oxidizer Agents: 
(a) The safe temperature for drying each 

material will be established and will not be ex
ceeded at any point in the drying apparatus or 
drying room. 

(b) Thermostatic controls will be used to 
prevent the maximum safe temperature from 
being exceeded in the drying apparatus or dry
ing room. Install temperature recorders to keep 
a continuous and permanent record of all essen· 
tial temperatureL 

(c) Dust should be held to a minimum in 
drying rooma. 

(3) Screening Oxidizers. When screening 
for proceaa purposes, the screening equipment 
will be constructed so oxidizer material is not 
subjected to pinching, friction, or impact as are
sult of metal-to-metal contact. Rooms in which 
screening units are operated will be thoroughly 
cleaned daily, or more often if necessary, to 
eliminate hazardous accumulations of dust. 

( 4) Blendin1 Oxidizen: 
(a) When gases are released during 

blending of oxidizer batches, a suitable means of 
relievin1 the pressure will be designed into the 
blender. 

I I 
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(b) The blender will be electrically bon
ded throughout. 

. (5) Grinding Oxidizers: 
(a) When impact-type mills are used, 

there must be enough clearance between sta
tionary and moving parta to prevent metal-to
metal contact. Clearances will be checked as of
ten as needed to ensure they are adequate. 
Operating the mill in an empty condition is only 
one way of detecting grou improper clearances. 
This method should not completely replace 
more refined methods in the schedule of preven
tive maintenance services. 

(b) Oxidizer material will be passed 
through a screen mesh with openings no greater 
than the clearance between hammer and plate. 
Screen mesh size for ammonium nitrate should 
be the smallest that allows free flow of the priUs. 

(c) Use only compatible lubricants in 
perchlorate grinding equipment. Do not use or
ganic solvents to clean such equipment. 

(d) Determine the cleaning cycle and 
method for all grinding equipment and include 
in Ols. 

(e) Provide grinding operations with wet 
dust-collection systems. 

c. Preparation of Fuel Composition. Estab
lish compatibility of materials. Incorporate con
trols to preclude mixing materials at a time or 
in a manner that would create sensitive compo
sitions or hazardous conditions before process
ing. 

(1) When nitrators, washers, and other ma
chines are equipped with mechanical agitators 
(because of the hazards in the process or the pos
sibility that the process material will decom
pose), they should have at least two means of 
agitation. Each one should operate from an in
dependent source of power to maintain the ac
tion in event of a failure. A means of preventing 
any unfavorable exothermic reaction must be 

\ provided. 
\ (2) The proceuing of toxic and flammable 

\ materials and nitration involves explosion, f1re, 
, and toxic hazards, in addition to the hazards of 

\

acid handling. Efficient ventilating systems are 
required. Nitration buildings must have ade
\quate exits and safety appliances (such as auit
\fle neutralizing 10lutiona and emergency 

. 'e~ers) where needed. Personnel should also 
' ,..iven proper acid resistant or protective 
\ '\'ng and equipment where needed. 

') The formation and accumulation of dust 
\be minimized in all preparation oper-

\ 
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10-7; Mixing of Fuel Compositions and 
O:ddizen (Batch Method): 

a. Introduce oxidizer material into the mixer 
in a way that will minimize the formation of 
dust. It should protect against the uncontrolled 
discharge ofatatic electricity. 

b. To prevent extraneous material from en
tering the mixes, use such devices as magnetic 
separators or fluoroscopes. This may occur 
when dry 10lids cannot be screened before they 
are charged into the mixer or introduced in .a 
slurry form. 

c. Before and after use, inspect blades and 
other moving parta of new mixers and like re
placement parta for old mixers. Inspect (mag
naflux or x-ray) for cracks, crevices, and other 
flaws. Clearances between agitator blades and 
mixer bowls must be checked often enough to 
make sure the clearance is adequate. Keep a 
record of these cheeks, mixer blade adjust
ments, and any damage to the mixer blades and 
bowls. 

d. In an emergency (such as breaking a mixer 
blade during mixing), use extreme care in re
moving the propellant because metal fragments 
may be present. In such cases, add a compatible 
liquid to form a slurry so the propellant may be 
removed easily from the mixer. 

e. When consistent with the process system 
and requirements, place a noncombustible cov
er over the mixer bowl after charging oper
ations are completed. This is to prevent the ac
cidental introduction of foreign objects into the 
mixer. 

(1) This cover should be lightweight metal 
or acreen with mesh no greater than the mini
mum clearance of the mixer blades. The cover 
will be secured to the mixer housing in such a 
way that gases or vapors evolved during the 
mixing operation will not be confined. 

(2) Hoppers and other means for charging 
mixers will not add to the confinement that in
herently exists in auch mixers. A properly de
aigned closed aystem is acceptable. A system 
may be neceiSary to prevent loss of solvents, 
generation of unsafe aolvent or toxic concentra
tions, or contamination. 

f. Avoid spilling or spluhing a propellant 
during discharge of mixers. Take special pre
cautions in removing the propellant from the 
mixer (undue force could cause ignition). 

g. Use only nonsparking devices to scrape 
down the sides and blades of mixers. Set up con
trols to prevent these and other devices from be
ing accidentally introduced into the mixer. 
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sheet away from the rolls aa soon aa cut. (There 
is a danger of spontaneous ignition of freshly cut 
sheets.) The conveyor ahould be interlocked 
with the knife on the rolls so that the conveyor 
cannot be started until the knife is engaged. The 
conveyor will incorporate a forced air draft cool· 
ingsystem. 

(10) Perform the cutting of the sheet from 
the difl'erential rolls by remote control from be
hind a rU'e-retardant partition. The paste incre
ments awaiting rolling also should be kept be
hind the partition. Allow no more than two 
increments at thia location at any one time. 
Where the increments are fed to the rolls by re
mote control, an increment is allowed within 
the roll room while another is being rolled. 

(11) Provide a drain trough of nonsparking 
material in each room to aid cleaning and to al
low drainage after the deluge system has been 
activated. If the trough runs through two or 
more rooms, provide baftles in the trough at 
each wall. This is to prevent fragments of sheet 
propellant washing through adjacent rooms. 
Run the drain troughs into a catch box or sump 
outside of the building. Equip the catchbox or 
sump wit.h baffles. 

(12) In rooms where operations are done be
fore the even-speed rolling operation, hot water 
jacket inspection and work tables so that cold 
and hard sheets are not introduced to the even· 
speed rolls. 

(13) Do not allow finished sheets to accumu
late in any room where operations are being 
done. Place the sheets in a separate room pend· 
ing transfer to the next operation. 

(14) Do not stack sheets on heated tables to a 
height that would prevent ventilation and 
might allow ignition. A limit of three sheets in 
thickness is recommended if the temperature of 
the sheets is above 1500F ( 660C). 

(15) Rolling operations may require the 
presence of an operator at the rolls during oper· 
ations. Thorough training of roll operators is of 
extreme importance. Additional safety items 
which will be stressed to these personnel in· 
elude: 

(a) Keep rolls scrupulously clean and 
free of foreign material. 

(b) Keep hands away from the bite of the 
rolls at all times. 

(c) Never pull sheets from rolls. Allow 
sheets to fall freely to the tray after they are cut. 

(d) Wear protective clothing at all times. 
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(e) Do not permit personnel to go into 
difl'erential roll rooms while the sheet is being 
cut. 

(f) Where conveyors are not provided 
beneath rolls, ensure operators wait for a spe
cific cooling period before handling the propel
lant sheet. 

(g) Do not carry newly rolled sheets in 
the arma. U ae a tray provided for the purpose. 

(h) Instruct even-speed roll operators in 
the proper method of folding sheets to prevent 
the formation of air pockets. 

f. Forced Air Drying and Annealing: 
(1) Where the sheet is dried after prelimi

nary rolling and where finished grains are heat 
treated for castellating, drilling, and so forth, 
separate buildings should be provided for the 
heating stages. The source of heated air will be 
in a separate room. Do not recirculate air fur._ 
nished to the drying rooms. Accurate instru
ments showing the temperatures inside the 
room should be provided on the outside of the 
drying room. 

(2) Drying rooms must be free from spark
producing metals. Rooms lined with light sheet 
metal with welded seams should have the metal 
lining painted. Door hinges should be of wood 
construction. Wooden bar locks are recommend· 
ed for doors leading into drying rooms. 

(3) Where there is a risk of locking person
nel inside a drying room, there must be an open
ing through the walls of the rooms at floor level. 
This opening must be closed with a nons parking 
screen that can be easily kicked out or removed 
from the inside of the room. 

( 4) Rooms used for paste drying must be de
signed to facilitate complete washing down. 
Make provisions for the safe disposal of con· 
taminated wash water. 

(5) Dry paste is extremely sensitive to fric
tion and impact. Moisten paste slightly before 
removal from the drying room. Stack paste con
tainers only one tier high during drying and 
later transportation of the containers. 

g. Carpet Rolling and Slitting: 
(1) Provide separate rooms for each of the 

following: rest storage for incoming sheets, slit· 
ting operation, carpet rolling, and rest storage 
for outgoing propellant. 

(2) Protect the slitting machine with quick· 
action deluge heads and equipped with guards 
to prevent injury to the operator's hands. Pro
vide the cutting machine with a quick-action 
brake, preferably activated by a foot pedal ex· 
tending the length of the machine. 

I I 
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(a) If a cutting device of sparking metal 
is used, the bed of the machine will be of non~ 
sparking material. A. an added precaution, the 
table or trough from which the sheets are fed 
into the slitting machine will be hot water jac
keted. Slit sheets will either fall into a wall box 
Mrvicing the carpet rolling room or paaa direct
ly through a alit in the wall to the next room. 

(b) If the latter method is used, a guillo
tine-type sliding door will be auspended over the 
wall opening. This is to aerve u a firebreak be
tween the two rooms. Interlock the guillotine 
with deluge aystems in the slitting and carpet 
roll rooms which is activated by a fire in either 
room. 

(3) Provide a tool of nonsparking material 
for periodically cleaning the alitting machine. 
The tool will be long enough 10 that the machine 
can be cleared without endangering the hands. 

(4) Pay particular attention to ventilation 
for carpet roll and slitting operations. 

h. Extrusion Pressing: 
(1) The hazards of this operation require it 

to be housed in a building of special construc
tion. Details may be obtained from 00-
ALC/MMW, Hill AFB UT 84056-5000. The lay
out and operation will be such that the operators 
are not in line with the long axis of the press 
ram. The wall toward which the die of the press 
ia aimed should be of light construction and 
should face an unoccupied area or approved bar
ricade. 

(2) Personnel will not be allowed in or 
along-side the pressroom while the press is in 
operation. Entrance to the pressroom will be 
from the outside of the building. Provide a gate 
controlling entrance to the preuroom. Interlock 
the operation of the gate with the press ram con
trol 10 the ram will not travel with the gate 
open. The ram control will activate aignallights 
at the gate and in the press control room to ahow 
all peraonnel when the press ia in operation. 

(3) All electric motora should be in rooms 
separated from the pressroom. 

(4) The preu house must have a Mrvice 
storage room for powder in carpet roll form. 
This room ahould be aeparated from the prell
room by a reinforced concrete wall at leut 24 
inches thick. Both faces will be reinforced with 
rods at least 112 inch in diameter, spaced not 
more than 12 inches on centers horizontally and 
vertically. Stagger rods on one fa~ with regard 
to rods on the opposite face and ensure the rods 
are about 2 inches from each face. 
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(5) Operators will be trained to remove pro
pellant "akin" from the ramhead and the inte
rior of the cylinder. Operators also will ucer
tain that the vacuum outlet from the press is 
free from obstruction before each extrusion. 

(6) Periodically operators will dismantle 
and clean out the vacuum line from the press 
with a solution that will decompose nitroglyc
erin. 

i. Cutellating, Milling, and Drilling: 
(1) Install each major piece of equipment 

used to do theae operations in a aeparate.room. 
Operate the equipment by remote control from 
behind a noncombustible wall. This wall must 
be strong enough to protect operators from an 
incident involving all powder within the operat
ing room. Interlock doora to the operating room 
with the machine so the machine cannot be op
erated while the door is open. The 'doors will 
have small vision ports of aafety glass (or com
parable material) at least 114 inch thick, so the 
operator can view the operation in safety. Direct 
line of sight is not allowed. 

(2) Provide an exhaust system on each ma
chine for collecting chips made by cutting tools. 
Each room must have individual wet collectors. 
Chips will be emptied from collectors as needed 
to prevent excessive accumulations and at least 
once each operating shift. Keep a log on all 
cleaning and maintenance operations done on 
collectors. 

(3) Keep cutting tools aharp and ensure 
they are checked daily. Dull cutting tools will 
only be dressed by qualified peraonnel. 

j. Trimming. Equipment for trimming the 
ends of grains will comply with the require
ments of h(3) above. Collect the trimmed cross 
aections in water. 

k. X-Ray Inspection. Perform all x-ray in
spections according to TO 33B·l·1, Non-De
atructive Inspection Methoda, and AFR 
180-132, Control of Radiological Health 
Hazards. 

1. Inhibiting: 
(1) Keep solvents for applying inhibitors or 

propellant in approved aafety cans. Allow only 
the minimum quantity of solvent needed to op
erate efficiently in operating rooms. Quantities 
required for 4 houn continuing operation are 
the maximum allowed. 

(2) Install exhaust systems at inhibiting 
operations to keep the solvent vapor concentra
tions in the rooms within aafe limits (AFOSH 
Standard 161-2). If exhaust systems are con
nected to a main duct aervicing aeveral rooms, 



162 

install spark arrestors in the exhaust line from 
each room. This is not needed if the concentra· 
tions of vapor are known to be outside the flam
mable range at all times. 

m. Wall Boxes. Use wall boxes liberally for 
transferring propellant sheets or graina be
tween rooms of the same building. Construct the 
wall boxes of f1re-resistant and nonsparking 
material. They will close to furnish an effective 
firebreak, but the boxes will be designed to vent 
a tire within the box. Do not vent wall boxes to
ward normal work positions of operators. 

n. Handling and Transporting: 
(1) Cover paste, sheet-propellant carpet 

rolls, and extruded grain during transit be
tween operations. 

(2) Stack sacks or other containers of dry 
paste only one high during transportation and 
storage. 

(3) See chapter 7 for materials handling 
equipment operational and safety require
menta. Compliance is considered especially im
portant in connection with these explosives. 

(4) During cold weather, consider trans
porting explosives in hot-water-jacketed 
containers to prevent excessive hardening or 
freezing of the explosives. 

o. Housekeeping: 
(1) Set up schedules for periodic cleaning of 

buildings and observe strictly. These schedules 
should include dismantling of equipment and 
cleaning with a solution that will decompose ni· 
troglycerin. 

(2) Use a 50-50 mixture by weight of the fol
lowing solutions to decompose small quantities 
of nitroglycerin: 

(a) Solution A. Nine parts sodium sul· 
tide (pulverized) and 30 parts water, by weight. 

(b) Solution B. Seventy parts denatured 
ethyl alcohol and 20 parts acetone, by weight. 

(3) Do not combine these two solutions un· 
til immediately before destroying the nitroglyc
erin because the mixture potency diminishes in 
storage. Limit the use of this mixture to small 
quantities of nitroglycerin. For example, the 
oily film that adheres to surfaces after the ni· 
troglycerin has been removed with sponges or 
absorbed in wood pulp or sawdust. Operators us
ing this solution must wear rubber gloves and 
eye protection. 

( 4) Place wood pulp, sawdust, and other 
material contaminated with nitroglycerin in a 
special container used only for this purpose. It 
will be transferred to the burning ground at the 
close of each cleaning operation. 
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1G-1S. Mllltary Pyrotechnic~: 
L Weighing Raw Materials: 

(1) When weighing explosives or highly 
combustible materials, use scales which are 
electrically grounded. The ground current-car
rying capacity must not be leu than a No. 8 
(0.128 inch) copper wire. 

(2) Two separate weight or measure rooma 
must be used: one for oxidizing agents and one 
for combustible material and metallic powders. 
VeSHls, sieves, and other piecei of equipment 
used for oxidizinr agents will not be used for 
combustible materials and metallic powders (or 
vice versa). This equipment should be marked 
to show the type of material with which they are 
to be used. 

b. Drying of Materials: 
(1) Apply heat by the indirect method 

whereby air is blown or drawn over radiators · 
and circulated through the mass of materials to 
be dried. Do not recirculate air which has 
passed over the material being dried over the 
heating coil. 

(2) Find the safe temperature for drying 
each material. Do not exceed this temperature 
at any point in the dryer apparatus or drying 
room. 

(3) Use thermostatic control to maintain 
the maximum temperature in the drying appa· 
ratus or dryer room and record it at regular in· 
tervals. Install a temperature indicator-record· 
er to keep a continuous and permanent record. 
Put it where it will indicate the maximum tem· 
perature, such as the drying room or dryer ap
paratus. 

( 4) Use nonferrous metal trays for spread· 
ing material for drying and electrically ground 
the trays. 

(5) Hold dust formation or accumulation to 
a minimum. 

(6) To prevent overheating, use the follow· 
ing or a similar procedure to control the oxida· 
tion rate of linseed-oil-coated magnesium pow· 
der: spread the magnesium powder in properly 
grounded nonferrous metal trays to a depth of 
not more than 2 inches. Keep the humidity be
tween 50 and 55 percent, and the room tempera· 
ture below 85 •r. Air-conditioning equipped 
with a reheat system is neceaary to ensure 
these conditions. 

c. Mixing and Blending of Components: 
- (1) Blending should be done in a building 

used only for this purpose. Multiple blending of 
pyrotechnic mixtures or explosives may be done 
in the same building. However, each blender or 

I I 
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mixer must be located in a separate room (or 
cubicle) separated by a substantial dividing 
wall. 

(a) At least one wall or equivalent panel 
area in more than one wall will be or weak con
struction. No one will be allowed to pus in front 
of the weak wall or panel area while the blender 
is in operation. 

(b) All operating controla will be placed 
outaide the cubicle and they will be protected by 
a substantial dividing wall located at intraline 
distance from the blending cubicle. 

(c) Driving belts will be only allowed in
aide the blending rooms when steps have been 
taken to ground for static electricity. 

(2) When blending or mixing il done in 
bays, such bays will be of a construction suitable 
for the hazards of the material being procesaed. 
The walls of each bay should extend at least 24 
inches above the roof. The roof over each bay 
should be independently supported and of free
lift type. 

(3) Strong oxidizing agenta, such as perox
ides, chlorates, and perchlorates, cannot be de
sensitized with oil or other similar fuels. When 
oxidizing agents are blended with fuels, use a 
mechanical blender operated and installed as 
prescribed in this paragraph. 
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(4) Blending or mixing machines will not 
be used with rotating blades in mixing hazard
ous materials. Mixers which use the mulling 
principle, such as the Simpson Intensive Mixer, 
are allowed. The preferred type of machine may 
be described as a burnishing barrel (capable of 
being elevated, depresaed, and emptied from be
hind a barricade). 

(5) If the blender is equipped with metal 
baftles, the baftles must be welded in position. 

(6) Balls or similar blending aids will not 
be used in blenders or mixers equipped with baf
fles unless the balls can move freely between 
the base of the mixer and the baffies. 

(7) Blenders will be operated by a shaft ex
tending through the building wall and connect
ed to a motor located outside the blending bay. 

(8) The blender will be electrically ground
ed. 

(9) Blenders will be provided with a safety 
seal or other suitable method of relieving any 
excessive gas pressures developed within. . 

(10) The quantities of composition per 
charge must not exceed the amount of ex
plosives consistent with continuous operation. 
The quantities in table 10-2 should be consid
ered allowable for blending at any one time in 
one room. They are based on quantities normal
ly required for continuous safe operation. 

Table 10-2. Su1gested Quantitiet per Char1e for Blenders. 

Material 

Igniter composition for tracer 

First-fire composition 

Tracer composition 

Flare, signal or incendiary 
compos·i tion 

Magnesium powder coating 

Thermite 

Quantity (Pounds) 

50 

50 

50 

100 

100 

200 
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d. Pressing, Loading, and Pelletin,: 
(1) Perform presaing operations only on ap

proved types of presaes. Protect personnel by an 
effective barricade or shield. 

(2) Before repairing, a<ijusting, or clearing 
a jammed presa, remove the exploaives from the 
hopper and the bay or presaroom. 

(3) Allow only the maximum quantity of 
composition behind the barricade at any one 
time that is required for the presaing operation. 
Not more than the quantity needed to meet ea
tablished production schedules may be kept in 
the rest of the presaroom at any one time. 

(4) It the composition before pressing is 
subject to ignition by spark, cover benches and 
floors with conductive nonsparking material 
and ground them electrically (chapter 6). In 
such locations, personnel will be equipped with 
conductive-sole shoes. 

(5) Locate each press or loading machine 
for pressing or loading operations in a separate 
building, room, or cubicle. The walls should ex
tend above the roof or be otherwise suitably bar
ricaded to protect the operations, depending on 
the quantity and type of material. Building ex
its should be installed directly to the rear of the 
operator's normal working position. All moti
vating equipment (such as hydraulic pumps and 
motors) will be exterior to the pressroom. At 
least one wall or equivalent panel area in more 
than one wall of the press or loading room will 
be of weak construction. 

(6) Each press must be electrically ground
ed. 

e. Assembly: 
(1) Perform matching and igniter assembly 

in a separate room or building. 
(2) Separate individual assembly oper

ations from each other to avoid congested con
ditions and crowding of employees. 

(3) Place benches with ends toward the ex
its to provide ready exit in case of emergency. 

( 4) Ensure doors to the assembly room 
comply with chapter 8. 

(5) Maintain a continuous flow of complet
ed items from the assembly room to storap. 
Only the minimum amount of components need
ed to maintain the production schedule may be 
kept in any assembly room. 

(6) Do not allow components or assembled 
items to accumulate in aisles or in front of exits. 

f. Grinding: 
(1) Grinding equipment will have all metal 

parts electrically bonded, and the entire group 

AFR 12'7-100 3 August 1990 

or equipment items should be electrically 
grounded. 

(2) In operating ball or hammer mills, the 
operator will be protected from the effects of a 
fire or exploaion occurring within the mill. Use 
intervening dividing walla or operational 
shields or suitable design and strength. 

I· Screening: 
(1) Screening is done to remove emaneoua 

materials and to obtain uniform granulation or 
constituents. Screening may present a toxic, 
fire, or explosion hazard. 

(2) All power-driven screening equipment 
will be equipped with dust-tight enclosures to 
reduce the escape of dust from such equipment. 
The enclosures should be designed to prevent 
sparks due to impact between two spark-produc
ing materials. · 

(3) All screening equipment will be electri· 
cally grounded. 

(4) Mechanically operated screening 
equipment is preferred to manually operated 
equipment. Where screening is done by hand, 
provide ventilating hoods if the dust concentra· 
tion exceeds the criteria established in applica· 
ble technical orders. Build these hoods so that 
operators cannot breath the dust. When opera
tors are hand screening chlorates or similar ma· 
terials, they must wear gloves. 

(5) After the screening operation is com
pleted, all materials will be placed in suitable 
covered containers. 

h. Painting and Marking. All spraying oper
ations involving flammable liquids will be seg
regated and done in spray booths built accord
ing to NFC, Standard 33, Spray Application. 

i. Reworking: 
( 1) It required to be repaired and 

reassembled, process defective-loaded compo
nents in a building where no other operationa 
take place. Separate such buildings by appro
priate intraline distance from other buildings of 
the plant. 

(2) Rework defective-loaded components 
only under the supervision and direction of per· 
sonnel fully aware of the hazards involved in aa
sembly and disassembly operations. 

(3) Do not pulverize consolidated mechani· 
cal pyromixtures for reb lending operations. 

.. ( 4) Do not rework consolidated pyrocom· 
position not complying with specifications as to 
candlepower and burning time. 

j. Housekeeping. Cleaning will be done as lo
cal circumstances require for maintaining safe 

I I 
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conditions. Do not perform general cleaning 
while operations are in progress. 

k. Maintenance and Repairs. Only qualified 
workers may make repairs to operating build
ings, storage magazines, aervice magazine, or 
equipment. Before any repairs are started, in
lpeet the surrounding area for pyrotechnic ma
terials. Remove all traces of such materials. 

10-18. Cblorates: 
L General IDformation. Chlorates mixed 

with sulfur, sulfides, or other readily oxidizable 
material may result in spontaneous ignition. 
Sulfur is a greater hazard than sulfides. The ad
dition of phosphorus to a sulfur and chlorate 
mixture makes an even more dangerous compo
sition. 

{1) Shellac, potassium, or sodium nitrate 
with petroleum derivatives, and powdered met
als render chlorates aensitive. Mixtures of 
trinitrocresol or picric acid and chlorates should 
be avoided since they are particularly sensitive. 
Chlorates should never be mixed with ammoni
um salts since ammonium chlorate may explode 
spontaneously. 

(2) Any chlorate mixture that contains 0.5 
percent or more of moisture is hazardous be
cause it may form chloric acid. 

(3) In any of the mixtures described above, 
the substitution of sodium chlorate for potas
sium chlorate increases the hazard. 

b. Ammonium Chlorate. Ammonium chlor
ate decomposes spontaneously and, when mixed 
with perchlorate&, constitutes a major hazard. 

c. Barium Chlorate. Barium chlorate is very 
toxic on contact with the skin, when inhaled as a 
dust, and when ingested. Barium chlorate is 
more dangerous than potassium chlorate for 
storage. 

d. Zinc Chlorate. Zinc chlorate when in con
tact with certain organic materials will explode 
under slight friction, percU18ion, or shock. 

e. Containers. Containera. for shipping and 
packing chlorates will be nonabsorbent and 
noncombustible. 

f. Storage. Chlorates should be stored 10 
they do not touch any other combustible {organ
ic or inorganic) material. Broken or damaged 
containers should be removed and spilled ma
terial swept up promptly. 

g. Fires Involving Chlorates. Fires involving 
chlorates should be fought with solid streams of 
water or with water fog, depending on the cir
cumstances. 
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(1) The use of solid streams enables fight
ing the fire from a greater distance but intro
duces the possibility ofsteam explosion. 

{2) Water fog offers the advantage of 
quicker cooling. However, its normal smother
ing action is useless since the chlorates furnish 
oxygen tother~re. 
WARNING: Latent r~re hazards may be gener
ated in any material (shoes, clothing, etc.) that 
becomes saturated with chlorate-laden water 
from (~refighting. Contaminated clot~ng and 
other materials must be removed promptly and 
decontaminated or disposed of. When they dry 
out, these materials are easily ignited and are 
aerious r~re hazards. 

10-17. Perchlorates: 
a. General Information. Perchlorate& form 

slightly less aensitive mixtures than do 
chlorates and, when possible, should be substi
tuted for them. Perchlorates are less sensitive 
to impact and friction and do not form a free acid 
when moisture is present. They are Jess hazard
ous if they come in accidental contact with weak 
acids. 

b. Ammonium Perchlorate. Ammonium per
chlorate alone is an explosive but is exploded 
with difficulty. It is stable at ordinary tempera
tures but decomposes at a maintained tempera
ture of 302°F (150°C). It has the same degree of 
aensitivity to impact as picric acid. It becomes a 
high explosive when mixed with flammable ma
terials and metal powders. 

c. Containers. Containers for perchlorates in 
storage include wooden boxes, kegs, barrels, 
and sometimes iron drums. All damaged and 
broken containers should be removed from the 
storehouse and spilled material swept up prom
ptly and destroyed. 

d. Fires Involving Perchlorates. Fire involv
ing perchlorate& alone may be fought with wa
ter. 

10-18. Peroxides: 
a. General IDformation. Solid peroxides 

lhould be stored in a cool, dry place because 
they decompose easily in the presence of mois
ture and liberate oxygen. Consequently, they 
are a dangerous fire hazard, particularly when 
mixed with combustible materials. Sodium per
oxide should be protected from contact with wa
ter since it then becomes explosive. Hydrogen 
peroxide of about 30 percent strength ia unsta
ble, liberates oxygen, and exhibits much the 
aame characteristics as the solid peroxides. 
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b. High Strength Hydrogen Peroxide. (See 
AFM 161-30, volume II.) 

(1) High strength hydrogen peroxide (90 
percent or greater) is shipped in specially de
signed containers which are vented. It should be 
stored only in containers which are vented to 
the atmosphere and the vent constructed so that 
foreign material will not enter containers. It 
must be stored in a cool, shaded location used 
exclusively for that purpose. 

(a) Control the temperature of contain
ers of hydrogen peroxide. Hydrogen peroxide 
decomposition is a function of temperature. 

(b) Instruct operators to report any un· 
due heating of hydrogen peroxide drums to the 
person in charge and evacuate the area imme· 
diately. Install a water-spray system for cooling 
in hydrogen peroxide storage locations. It will 
be turned on immediately when any undue 
heating of the storage drums is observed. 

(c) If hydrogen peroxide is to be stored 
for long periods, use high purity aluminum con· 
tainers. 

(2) All tanks, tubes, and fittings must be 
cleaned thoroughly. The following is a recom
mended cleaning procedure: 

(a) Place parts in a pickling solution of 
0.5 percent sodium hydroxide for 1 hour at room 
temperature. 

(b) Wash with clean water, dry, and 
place in a 35-percent solution of chemically pur
ed <CP) sulfuric acid for 1 hour at room tempera· 
ture. 

(c) Wash, dry, and place in a 25· to 
30-percent solution of hydrogen peroxide for at 
least 24 hours, then drain ofT and discard the so
l ution. The part is then ready for use. 

(3) When hydrogen peroxide touches the 
skin, it causes a burn and discoloration. Run
ning water should be available in the storage 
area. Any part of the skin that has contact with 
hydrogen peroxide should be washed immedi· 
ately with water. A 3-percent boric acid solution 
should be available for irrigation of the eye in 
case of accidental splashing. Spills of hydrogen 
peroxide muat be immediately washed away 
with water. All persona handling this material 
will wear face shields, rubber gloves, and rub
ber trousers on the outside of rubber boota. 

(4) Only the following materials should be 
used in equipment contacting high strength hy
drogen peroxide: "Pyrex" glass, high purity alu
minum, pure tin, "Koroseal," or equal. Stain· 
less steel types 304, 309, 310, 316, 321, and 347 
are suitable for periods of2 months or less. 
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c. Fires Involving Peroxides. Fire involving 
peroxides, except sodium peroxide, may be 
fought with water. Sodium peroxide fires should 
be smothered with sand, ashes, dirt, or rock 
dust. 

1~19. Nitrates: 
a. General Information. Nitrates not flam

mable in themselves are usually stored in wood
en boxes, kegs, or barrels. Ammonium nitrate, 
however, is usually shipped in ·special water· 
proofed bags or metal containers. Barium ni· 
trate is sometimes stored in iron drums. Re
gardless of the type of container, it should be 
moisture-proof. Nitrates should be stored in a 
dry place since they cake in the presence of 
moisture. 

b. Ammonium Nitrate: 
( 1) When confined, ammonium nitrate may 

detonate with the violence of a high explosive, 
but a relatively heavy initiator is ordinarily re· 
quired. Under the effect of heating alone, am
monium nitrate will decompose. Contamination 
with chlorides, sulfur, nitro-bodies, charcoal, 
metallic nitrates, metal powders, petroleum de
rivatives, and oxidizable carbonaceous materi· 
als sensitizes ammonium nitrate. It also accel
erates decomposition and increases the violence 
of the reactions. 

(a) Zinc or lead contamination lowers 
the decomposition temperature to 200°F 
(93.30C). Do not use any galvanized metals or 
lead solder near an ammonium nitrate opera· 
tion. 

(b) The burning of ammonium nitrate 
and combustible materials, such as wood or pa· 
per containers, may produce a mixture of gases. 
This gas mixture may, under pressure, explode 
with enough force to detonate the ammonium 

. nitrate. Fires involving ammonium nitrate will 
be vented to the greatest practical extent. Air 
acts as a diluent for the hazardous gases andre
duces the risk of an explosion. 

(2) In high pan (evaporating) operations, 
deluge systems will be provided over the pans 
for use in case ofr1re. Temperatures used to heat 
ammonium nitrate will not exceed 317°F 
(158°C). High pan operations will be located at 
clasaldivision 1.1 distances (K18) from adjacent 
structures other than the graining building. 
The graining building, however, will be protect
ed from the high pans by an approved barricade. 
The K18 distances may be baaed on the maxi· 
mum quantity of ammonium nitrate contained 
in any oRe high pan. 

I I 
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(3) Fires involving nitrate should be fought 
with large quantities of water but never with 
ateam. The fire can be fought from a greater dis
tance with solid hoee ltreams. However, if the 
nitrate is molten, there is a hazard of steam ex
plosion. Therefore, the hose streams should be 
directed from behind a protective barrier. If the 
ftre is in the incipient stage and accessible, wa
ter fog may be used to advantage in 10me cases. 
Fog has no amothering action aince the burning 
material provides ita own ozygen. 

(4) Storage of ammonium nitrate in ex
plosives storage magazines is preferred. When 
stored in an area where explosives may be pro
jected into the nitrates, comply with require
menta for class/division 1.1. When stored in an 
area with r~re hazards only, ammonium nitrate 
may be stored u a class/division 1.3 solid pro
pellant. In this case, it must be separated by in
habited building distance from areas containing 
ammunition. 

(a) Ammonium nitrate should be stored 
in buildings easily vented in case of fire so that 
the gases produced during combustion are dis
aipated. This does not apply to earth-covered 
magazines. The floors of such buildings should 
be of a type that prevents hazardous impregna
tion by the nitrate. 

(b) Stacking within storage buildings, 
other than in earthcovered magazines, should 
be limited to stacks not larger than 12 feet by 12 
feet and not higher than 7 feet. Aisles at least 3 
feet wide should be maintained around each 
stack and between the stack and the sides of the 
buildings. The use of wood dunnage should be 
held to a minimum. 

(c) Broken packages or containers will 
be removed from the building and the spilled 
material swept up promptly and destroyed. 

10-20. Powdered Metal• - AlumiDum, 
Mape1ium, aDd AlumiDum Mape1ium AI· 
loy•: 

a. General InformatioD. When compounded 
with oxidizing agents, powdered metals present 
a dangerous (IJ'e and explosion hazard. 

b. Ventilation. When metal powdera come in 
contact with water, their temperature rises, and 
they may ignite. Therefore, all practicable pre
cautions should be taken to prevent any water 
from touching the material. All buildings where 
powdered metals are stored or processed will be 
adequately vented at the highest point of the 
room or building <AFOSH Standard 161-2). This 
ia 10 that hydrogen gas, which forms when pow-
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dered metals react with moisture, cannot accu
mulate. 

c. Temperature and Humidity Control. Ex
posed material at a low temperature should be 
brought to, or near, room temperature with low 
relative humidity before being placed in ·the op
erating room. Approved heating facilities 
ahould be installed in service magazines to 
bring the closed containers and contents to a 
temperature Dear that of operating buildings. 
The relative humidity should be between 50 and 
55 percent in any location where metal Powders 
are exposed. This is to avoid the hazard of static 
electricity and prevent coDdenaation. Humidity 
can beat be controlled through use of air condi
tioning equipped with a reheat system. 

d. Storage. Powdered metals in metal con
tainers with tight covers may be stored in a gen
eral warehouse if they are remote from 
oxidizing agents. The atorage place should be 
dry. Locate pipes where condensation on them 
cannot drip on hazardous material and where 
any leaking pipes cannot cause ignition. 

e. Handling. Operators should wear sweat 
bands on their foreheads and take other precau
tions to avoid perspiration falling on powdered 
metals. 

f. Static Electricity. Very fine suspended 
dust from powdered metals is an explosive haz
ard comparable to that of explosive gases. It 
may be easily initiated by static electricity. 

g. Fires Involving Powdered Metals. If pow
dered metals are exposed to air, they are dan
gerous fire hazards because they burn with in
tense heat. When in drums, the fire will 
probably corume itself to the place of origin if 
not disturbed. In this case, it will be effectively 
blanketed by the metallic oxide formed by the 
burning. 

(1) Do not fight these firea with streams of 
water because they may release large quantit
ies of hydrogen gas which can be a severe explo
live hazard. 

(2) Fires involving small quantitiesofpow
dered metals may be succeufully fought with a 
fog nozzle. Specially designed commercial ex
tinguishing powders may also be applied gently, 
10 the r~re does not spread. 

(3) If large quantities of powdered metals 
are involved in a r~re outside their storage con
tainers, (~refighting should be primarily to pre
vent spread to other facilities. In locations 
where friction sensitivity is not another risk, 
r~res may be smothered with sand. 
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h. Personal Protective Equipment. Provide 
proper personal protective equipment for per· 
sonnel handling powdered metals. 

i. Repairs to Buildings and Equipment. Only 
competent personnel should be allowed to re
pair or maintain buildings or equipment where 
metallic powders are involved. The following 
precautions must be taken: remove powder or 
dust; use nonsparking tools; avoid hammer im· 
pacts that may cause sparks; use flashlights or 
an approved type; make sure the equipment is 
grounded; prevent undue friction; and do not 
use open flames. (See the NFC, Standard 63, In· 
dustrial Plants, Dust Explosion.) 

10-21. Charcoal. Charcoal may ignite 
spontaneously in the presence of moisture. Pit 
charcoal is less likely to react than its chemical 
byproduct charcoal. Soft wood charcoal is less 
likely to ignite than hardwood charcoal. 

a. Forced cooling after burning, drying after 
absorbing moisture, contact with alcohols and 
oils, and particularly a charcoal rlfe that has 
been extinguished promote spontaneous igni
tion of charcoal. Pulverized charcoal is also a 
fire hazard. 

b. The gases from burning charcoal contain 
carbon monoxide and are toxic. 

c. Permanent or reserve storage of large 
quantities of charcoal is not recommended. 
Bulk storage of charcoal is prohibited. It should 
be stored in air-tight containers or in bags piled 
in tiers, with skeleton or gridwork floors be
tween the tiers to provide ventilation. It should 
be isolated from oxidizing agents. 

10-22. Sulfur. Sulfur compounded with 
chlorates and several other oxidizing agents 
forms highly sensitive explosive mixtures. 

a. When sulfur is mixed with carbon, lamp 
black, fats, and oils, it may ignite spontaneous
ly. Burning sulfur produces toxic vapors. 

b. Sulfur may be stored in wooden boxes, 
kegs, or barrels. Large quantities may be stored 
in bulk. It should be isolated and remote from 
oxidizing agents with which it forms highly sen
sitive explosive mixtures. 

10-23. Volatile Flammable Liquids. Ex
amples of common volatile flammable liquids 
are ether, acetone, gasoline, ethyl alcohol, 
methyl alcohol (wood alcohol), benzene, 
toluene, xylene, and amyl acetate. 

a. These liquids are volatile. If unconfined at 
room temperature, they may evolve vapor in 
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concentrations in air within the explosive 
range. 

b. Volatile flammable liquids must not be 
used to wash or clean equipment or parts of 
buildings, except where specifically authorized 
u a process requirement. 

c. Some flammable liquids (such u linseed 
oil, paints, varnishes, and enamels) may ignite 
spontaneously under certain conditions. They 
must be kept where any heat produced will 
readily dissipate. They must also be kept away 
from any outside source ofheat. 

d. Only noncombustible sweeping com
pounds must be used in cleaning up materials or 
this type. 

10-24. Calcium Carbide. Small quantities 
of calcium carbide may be stored in airtight tin 
cans or iron drums in a general warehouse. 
Large quantities must be stored in a separate 
building of noncombustible construction or a de
tached weatherproof shed. The storage place 
should be dry and well ventilated. Special pre
cautions should be taken against moisture. Cal
cium carbide is a slight fire hazard. However, it 
reacts violently with water to liberate large 
quantities of acetylene gas, which forms explo
sive mixtures with air. 

10-25. Nitrocellulose and Derivatives. Ni
trocellulose includes various types of nitrated 
cotton or wood pulp, depending on the nitrogen 
content. 

a. Dry nitrocellulose is extremely sensitive 
to shock and friction and readily accumulates 
static charges. It is highly flammable and explo
sive, burns rapidly, produces little smoke, and 
leaves no residue. If it is impure, it may ignite 
spontaneously. 

b. Dry nitrocellulose must not be stored be
cause it has all the hazarda of a sensitive and 
easily ignited high explosive. 

c. Nitrocellulose containing 25 to 30 percent 
moisture is stored in zinc-lined boxes or metal 
drums. If it is stored in an area into which am
munition or explosives cannot be projected, it is 
substantially nonexplosive. 

Section B-Research, Development, and 
Te&iinl Operations 

10-28. General Information. Facilities 
used for research, development, and testing re
quire special guidance and restrictions. They 
also need relief from certain rules prescribed 

I I 
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here to maintain a aaf'e and efficient operations 
capability. 

1~27. Blast and FraiJDent ConfiDement 
Facilities. Make a detailed review of each op
eration. Make sure that the explosives limits 
are within the capability of the laboratory or 
test areas as prescribed in this regulation and 
AFM 88-22. Facilities can be designed to totally 
comme blast and fragment hazards and elimi
nate the need for public traffic route and inhab
ited building distances. Aa the capability to con
fine fragment and blast is reduced, explosives 
limits and safe separation must be adjusted ac
cordingly. 

1~28. Structure Reinspection. If there is 
a detonation in one of the total confinement fa
cilities described in paragraph 10-4 or 10-27, 
the facility must be inspected by a qualified en
gineer. The inspector must make sure that 
structural integrity is maintained or must re
duce explosives limits so that any later blast 
will not exceed the retention capability of the 
structure. 

1~29. Program and Facility Review. Each 
proposed program for the laboratory or test fa
cility will be reviewed by the operational super
visor, the explosives safety officer, and the sys
tem safety office to determine all foreseeable 
hazards involved. This review must include: 

a. Structural limitations of the facility. 
b. Remote control viewing and operating 

equipment, if required. 
c. Special aaf'ety precautions for other per

sonnel in the building. 
d. Safe separation distances. 
e. Deviations required from other parts of 

this regulation. 
f. Written instructions needed to ensure life 

operations, such u: 
(1) Protective clothing required. 
(2) Warning signals duriag operations. 
(3) Fire and other emergency procedures. 
(4) Special teatinl of the operating equip-

ment needed before operations (such as stray 
voltage and calibration checks). 

(5) Removal of all explosives not needed for 
the operation. 

(6) Arrangements for overnight storage of 
explosives used in the test. ·· 

(7) Inspection and cleanup procedures fol
lowing a test or after a detonation of the test 
item. 
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10-30. Operational Approval. The labora
tory commander must approve the results of the 
operational aaf'ety review. .This must include 
hazard corrections and written procedures be
fore the explosives aaf'ety officer issues a license 
for the operational facility. The MAJCOM de
termines the approval level for written proce
dures. 

10-31. Operational Limitations. The quan
tity of explosives used in any laboratory 
operation will be the minimum needed to get the 
required results. Also, small quantities will be 
reduced further when new or relatively un
known explosives are being tested to find their 
hazard characteristics. 

10-32. Incremental Safe Separation Dis
tances. Where laboratory and test facilities 
cannot be properly shielded to prevent the re
lease of fragments and blast, the following ap
plies: 

a. Where facilities and roadways warrant 
the protection equal to that required for the gen
eral public, the minimum safe separation dis
tance will be 1250 feet, from housing areas, 
schools, and on base public roads. 

b. Incremental inhabited building distance 
of table 5-1 will apply to operations, facilities, 
and penonnel organic to the using organization 
where leuer distances do not apply under this 
regulation. 

10-33. Storage Compatibility Exceptions 
for Laboratory and Field Teat. If the pro
posed storage facilities will confine the blast 
and fragmenta, or the incremental inhabited 
building distances are u indicated in para
graph 10-32, the following applies: 

a. Up to a total of 15 pounds of explosives 
may be stored without consideration of storage 
compatibility. However, the operation must be 
reviewed and approved u stated in paragraph 
10-29. 

b. The MAJCOM may authorize the storage 
of up to a total of 1,000 pounds or incompatible 
storage. 

c. For quantities over 1000 pounds of incom
patible storage, a request must be submitted for 
deviation to HQ AFISC/SEWV, Norton AFB CA 
92409· 7001. 
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Chapterll 

WAIVERS, EXEMPTIONS, AND DEVIATIONS 

11-1. General Information. This chapter 
tells how to request authorized departures from 
the mandatory requirements of this regulation. 

11-2. Waivers, Exemptions, and Devi· 
ations. Requests for waivers, exemptions, 
and deviations are proper when it is deter
mined, for strategic or compelling reasons, to be 
impractical to comply with mandatory require
menta. This determination must be based on 
complete analysis of the mission, explosives re
quirements, and facilities. Ease of operation 
must not be the reason for requesting a waiver, 
exemption, or deviation. 

a. The waivers and exemptions described be· 
low apply to existing facilities. Situations in· 
volving new construction which does not meet 
quantity-distance <Q-D) criteria require Secre
tary of the Air Force exemption as specified in 
paragraph 8-2. A Secretarial exemption is also 
required when facilities are sited for a net ex
plosives weight <NEW) that is insufficient to 
provide for assigned operational mission. (Ex
ample: A hardened aircraft shelter (HAS) is sit· 
ed for 110 pounds NEW to obtain a zero Q-D 
clear zone, when the assigned mission requires 
the use of general purpose bombs.) 

b. Pending receipt of the decision, operations 
may continue based on the proposed waiver, ex
emption, or deviation request and locally estab
lished controls. In the interim, all reasonable 
and feasible control actions and procedures will 
be taken to reduce the possibility of a mishap. 

c. Requests for waivers, exemptions, and de
viations should be supported by a description of 
the means to correct the violation. This may in· 
elude rewarehousing, reducing the amount of 
explosives, reorientation of operations or a con· 
struction project, etc. 

d. Waivers apply to relatively short-term 
violations of the Q-D requirements of this regu
lation. Five years or less is considered a short
term violation. 

e. An exemption is a form of waiver that is 
proper if the situation meets all of these condi
tions: 

(1) It is known that a relatively long-term 
(greater than 5 years) or permanent departure 
from the Q-D standards specified by this regula
tion will be required. 

(2) An immediate fiX is impractical. For ex· 
ample, where Congress has not yet authorized 
the funds to purchase real estate for needed 
clearances, or where the overall US defense pos
ture would otherwise be significantly impaired. 

(3) A positive long-term program is under 
way for the eventual correction· of the deficien· 
cy, or correction of the deficiency has been de· 
termined to be impossible or impractical (for ex
ample, large dollar cost to correct a deficiency 
with little reduction in risk). 

C. Deviations apply to any other departure 
from the mandatory requirements (that is, oth· 
er than Q-D requirements} of this regulation. 

g. In certain unexpected situations when 
time is not available to comply with formal 
waiver or deviation submission procedures, a 
short-notice event waiver (deviation) may be is· 
sued if the MAJCOM has adopted the following 
procedures in a command publication: 

( 1) The commander need not forward an ap· 
proved (signed) request for a waiver or devi
ation when corrective actions will eliminate all 
deficiencies within 30 days. However, the com
mander must forward the formal waiver or de
viation request as soon as it is determined that 
the one or more violations cannot be corrected 
within the 30-day period. This 30-day exception 
period will not be extended, repeated, or 
reestablished in any way that circumvents the 
basic intent of this regulation. 

(2) The responsible commander may au
thorize a temporary waiver to shelter ex
plosives laden carriers or store their cargo and 
associated convoy defense weapons and ammu· 
nition when essential to cover emergency situ
ations (for example; explosives shipments pasa
ing through your locale). The waiver is not to 
exceed thedurationoftheemergency. 

(3) An emergency explosives waiver does 
not apply for munitions which are specified in a 
plan to be delivered in the event of increased 
hostilities or wartime (i.e., predirect muni· 
tions). These situations should be anticipated 
and plans made for their storage upon arrival. 
Normal waiver or exemption procedures apply 
and they should be developed in advance. 

b. Waivers and deviations need not be sub
mitted when interim actions can be taken (i.e., 
temporarily reducing the authorized NEW of a 
potential explosion site (PES)) that will elimi· 

\ , 
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nate all violations, pending completion of cor
rective actions. 

11-3. Time IJmits: 
a. Approved waiven will be for the minimum 

time needed but for not more than 5 years. 
Waivers needed beyond this 5-year time limit 
must be reiuued u exemptions and will require 
lignature or the nut higher approval authority 
if the original approval authority wu not the 
highest authority specified in table 11-1. For ex
ample, if a waiver was approved by MAJCOM 
vice commander, then an exemption must be ap
proved by MAJCOM commander or higher; 
however, if the MAJCOM commander has ex
emption approval authority per table 11-1, then 
a waiver previously approved by the MAJCOM 
commander may be reissued u an exemption 
and approved by the same MAJCOM command
er. 

b. Approved exemptions or deviations will be 
for the time limit set by the approving author
ity. Permanent exemptions or deviations are 
permitted under certain exceptional circum
stances. 

c. Waivers or exemptions approved for the 
storage ofpredirect munitions must additional
ly be reviewed when the War Consumables Dis
tribution Objective (WCDO) or unit mission 
changes. 

11-4. Reviews and Renewals: 
a. A review consists of a revalidation of data 

on the AF Form 943 or the request letter, any 
attached maps or drawings, and the exposed site 
listing as well as an evaluation of the need for 
the waiver, exemption, or deviation. The review 
date is established based on the date of the ap
proval authority's signature. Process reviews 
using the instructions in paragraph 11-Sd. 

(1) Approved waivers will be reviewed at 
least every 2 yean for relevancy. 

(2) Approved exemptions and deviations 
will be reviewed at least every 5 years for rel
evancy. 

b. A waiver, exemption, or deviation may be 
renewed after a review has been accomplished 
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and if the conditions which warranted the origi
nal approval still exist. Requests for renewals 
must be sent to the original approving authority 
at least 45 days before the approved expiration 

. date. A waiver can not be renewed beyond its 
maximum 5-year time limit (paragraph 11-3a). 
Renewals will be processed using the instruc
tions in paragraph 11-Sc. 

11-&. Cancellation of a Waiver, Deviation, 
or Exemption. When a waiver, deviation, or 
exemption has been eliminated, the approving 
authority will be notified through channels. 

11~. Approval Authority: 
a. Waivers and Exemptions: 

(1) Table 11-1 gives the level of command 
authorized to approve waivers and exemptions 
under various conditions. 

(2) For each MAJCOM that deploys units 
to Federal Aviation Administration (FAA), 
ANG, and civilian-controlled airfields and air
ports, the applicable authority from table 11-1 
will approve waiver requests from these units. 

(a) Where units of more than one 
MAJCOM are scheduled to use the same deploy
ment base, coordinated planning is required. 
Host-tenant procedures will be followed when 
such relationships have been established. 

(b) Conditions waived, or proposed to be 
waived, will be discussed with commanders of 
installations and managers ofF AA and civilian 
airfields or airports to ensure they are fully 
aware of the potential hazards that exist. Need
ed departures from Q-D criteria should be fully 
explained to aid these officials in taking proper 
action. 

(3) Exemptions may also be granted by law 
or congressional resolution. 

b. Deviations. The MAJCOM commander is 
the approval authority for all deviations. This . 
authority may be delegated to the vice com
mander, deputy commander, or chief of staff. 

c. Requests ln\•olving Special Weapons. See 
TO llN-20-7 for information on processing 
these waivers, exemptions, and deviations. 
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Table 11·1. Quantity-Distance Exception Approval Authorities•. 

GIOOfWIHI~L HCITNATION <D IIIAIYIJI IXIWTIOIII 
IXI'CIID ~ APPAOY~ ""'~~~ LOCATION 01' HOLD NOn' NATION _,AIIATIOIII IXPQIUq AUTHOIII AUTHO •TI ... HAMILIII ~iiDINAT10N 2 3 2 

Jl•tala .. MA.ICOIII MA.ICOIII 
All c:- c:-........ @(!)(!) @(!)® 0111 

IAII - - -
MA.ICOIII IIIIA.ICOII (!) "-... ,.. 

All c:- c:-............ <D®® <D® 
~ ,._,_., 

MU:OII ... , ...... .......... AI 
®c:- @JIM# ~ • - -T..-... ...,IUMIP- ._.,N._. 

"-.. ,.. .. .., .... ....,., .. .......... All IAN IAN 

® @ 
.,. ® - ......... ,_ 

All rc...r d) ICON C.... .......... 
01111 ,..._,oor,:- MAJCOMC.... MAJCOMC,.. 
IAII HOlT 

.,. __ tO 
® ® NATIOIIt ,._,_., ~......., 

COO~OINATUI • .......... @ ""'"ovu o-too..-.. @c.... _,, ...... ... ,IU..-S.'y ,._,UI _,UIAP 
~ 

......., 
... .... _100 ..... ~c.... ...,,u.._ ... , .,. __ ". 

® U.INII78 ......... ......., _,UIAII .. _... 
0..100 ....... .. 'r/UMIIFS.'y ...,IU...,S.'y -"·-- .. ..., eiUIAII ......., 

NOn' NATION U.t-100. 
A• 

-....NOT .. _. ..... HOT 
DIIAI'PROYII ............ Aw"*IIW Aw ........ 

NOTES: 

1. Where international treaties or status of forces agreements require it, host nation approval must be 
obtained. 

2. The MAJCOM safety staff' must coordinate requests with the applicable staff agencies to ensure strate· 
gic or other compelling reasons elrist which necessitate the exception. 

3. For exemption involving new construction, see paragraph 8-2a. 

4. Where non-US Air Force personnel (other than military, civilian employees and contractors, and de
pendents) or property are being hazarded on base, the responsible omcial of equivalent level to the US Air 
Force approval authority must review and approve the exception. 

5. The MAJCOM commander may delegate approval authority to the vice or deputy commander, chief of 
staff, or MAJCOM director of safety. 

6. Where exposures include military family housing or nonmission-related structures of public assembly, 
such as commissaries, main exchanges, schools, nurseries, hospitals, churches, theaters, bowling alleys 
gymnasiums, etc., the approval authority may not be delegated below MAJCOM vice or deputy command· 
er. 

7. Joint use runways and taxiways are considered the same as off-base exposures. 
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Table 11·1. ContiDued. 

8. The MAJCOM commander may delegate approval authority to the vice or deputy commander or chief 

ofltaft'. 

9. The vice or deputy commander may be delegated approval authority. 

10. This 1ituation praenta a level of additional rilk to civilians which is normally unacceptable. HQ 

AFISC/SEWV will not recommend approval of thil type es.ception unless justification 1howa that dinp

proval will llriously jeopardize national aeeurity and no other means of resolution is pouible. 

11. Hold harmlUI qreementa must be reviewed by HQ USAF/JA and HQ AFISC/SEWV. 

12. See pa.rqraph 11·11 for an exception for ''"inhabited off-base areas. 

11-'7. PnpariD1 Waiver, Exemption, and 
Deviation Requeatl: 

L GenerallDformation. Waiver and es.emp
tion requeata are aubmitted on AF Form 943. 
The AF Form H3 ia prepared using the inltruc
tions in attachment 6. A drawing, prepared as 
outlined in paragraph 11-12, ia also required 
with each request. Additional letters, attach
ments, maps, or plans, may be required u stat
ed in the following paragraphs. Deviations will 
be 1ubmitted to the MAJCOM aaf'ety office for 
proeesaing. 

b. Potential Explosion Site. Normally, only 
one request for a aingle potential explosion 1ite 
ia included on each AF Form 943. Different 
types of' reque1ta (waiver or exemption) on the 
1ame PES will be submitted on aeparate AF 
Forms 943. When several similar PESs have 
identical expoaed sites, they may all be shown 
on the same AF Form 943. The PESs and the 
number of violations caused by each PES must 
be clearly 1hown on the form. Such multiple 
PESs may be 1hown on the same map or draw-
ing .. 

c. Waivers and Exemptions. Enough copies 
of the request must be prepared to provide one 
for each reviewing and approving organization 
and HQ AFJSC/SEWV. Each copy will include 
an AF Form 943 and drawings (layout mapa or 
lite plans) portraying the waiver PES, all u
poaed 1itel (ES) being waived and other facili
ties or operations to be considered. For requests 
requiring Secretary of the Air Foree approval, 
forward two additional copies. 

(1) Prepare and submit the request u aoon 
u pouible. Delays in proceuing can be detri
mental to construction achedulea and escalate 
project costa. 

(2) Provide all information pertinent to the 
request. Unique operational provisions and pro-

cedures can bear on the deeilion. Include factors 
which minimize the number of people or amount 
of time they are exposed to a potential hazard. 

(3) Request an exemption only after all f'ea
aible alternatives have been evaluated. These 
alternatives should be diacuued in the request 
package. Provide a site plan showing the sites 
considered and state why they were unaccepta
ble. This will help the reviewing agencies to 
judge if the proposed site is the only practical 
alternative. 

(4) See attachment 7 for a sample request 
for a secretarial es.emption. 

d. Deviations. Deviation requests should be 
sent u a letter, to the MAJCOM for their ap
proval. Requests must explain the current re
quirement, reference to the required procedures 
in this regulation, and desired deviation to 
these procedures. Include any maps or drawings 
needed to clearly ahow conditions involved. 

11-8. Proc11ain1 Waiver, Exemption, and 
Deviation Requeata: 

a. Waiver, es.emption, and deviation re
quests must be signed by the responsible com
mander (plant manager for contractor's facili
ties) and 11nt through channels to the 
M.AJCOM that hu jurisdiction over the instal
lation (or industrial contract). ANG and AFRES 
units willaend their waiver, exemption, and de
viation requests through channell to NGB or 
HQ AFRES. The MAJCOM will aend one copy of' 
approved waiver, deviation, and exemption re
questa, together with accompanying maps (or 
plans) to HQ AFISC/SEWV, Norton AFB CA 
92409-7001. The MAJCOM will review all 
waiver and exemption requeata requiring Sec
retary of the Air Force approval, indone these 
requeata u shown in attachment 7, and send the 
requests to HQ AFISCISEWV if the problem 
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cannot be solved. HQ AFISC/SEWV will process 
requests requiring action by the Secretary of 
the Air Force. 

b. If a request involves a tenant unit, the host 
commander is responsible for submitting the 
waiver, exemption, or deviation request. 

(1) Tenants should apply to the hOlt com· 
mander for a waiver, exemption, or deviation 
needed by their operation~. 

(2) Tenants will send an information copy 
through channels to their parent command. 

(3) The host base MAJCOM staft' will co
ordinate requests from tenant units, or where 
tenant units are hazarded, with the tenant's 
MAJCOM before approving or forwarding the 
request. Every effort will be made by the 
MAJCOMs concerned to resolve or reach agree
ment concerning waivers or deviations involv· 
ing tenant units. If the MAJCOMs disagree, the 
MAJCOM of the host base will refer the matter 
to HQ AFISC/SEWV for resolution. Send re
quests in three copies, complete with maps or 
plans, and all correspondence on the matter be
tween MAJCOMs. 

c. Renewals require the same processing as 
initial requests. It is not necessary to resubmit 
the complete details of the waiver or deviation. 
However, the request must show the waiver or 
deviation identification number, a summary of 
the violations involved, and any changes in data 
concerning the PES, ESs, or statua of pro
grammed corrective action. 

d. Reviews require the same processing as 
initial requests, except the approval authority 
need not sign them. (The review may be com
pleted by the safety staff.) The unit muat submit 
updated information as inc above. Each review 
level must assess continued strategic: necessity 
and any increase or decrease in the level of risk 
originally assumed to decide if the original level 
of approval authority is still adequate. If not, a 
new exception may be necessary. 

e. The MAJCOM weapons safety otllce and 
the host base weapons safety office will main· 
tain copies of current waivers, exemptions, and 
deviations. 

11-9. Waivers and Exemptiou on Over
seas Storage of US Title AmmWlition and 
Explosives. Where overseas storage of US 
Title munitions hazards host nation personnel 
or property, including the base boundary or re
strictive easement, a waiver or exemption re
quest must be prepared except as outlined in 
paragraph 5-3a. Where host nation approval is 
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required, route the waiver or exemption request 
through the responsible host nation official for 
concurrence. (Use an applicable or unused block 
on AF Form 943, section IV.) These routing pro
cedures do not apply where the host nation hu 
granted approval authority for host nation ex
posures to the US Air Force MAJCOM com· 
mander. 

11-10. Waivers on US Air Force Exposure 
to Potential Explosion Sites of Foreign Gov· 
emmenta. When an Air Force unit is a tenant 
on the base of a foreign government, and a host · 
explosives location results in an exposure of US 
Air Force personnel, materiel, or facilities, use 
the following procedures: 

a. Determine the class/division of explosives 
(from the US Air Force viewpoint) and the up
per net explosives weight limit assigned to the 
location by the proper authority or represent&· 
tive of the foreign government. 

(1) If a maximum weight limit has not been 
assigned, take immediate action to arrange for 
the most favorable conditions possible and the 
assignment of an explosives limit. Use the prop
er channel for such negotiations (base com
mander or other proper authority). 

(2) If negotiations are expected to be pro· 
longed, use the best available estimate of the 
upper weight limit of the foreign explosives lo
cation. 

b. Apply Q-D criteria between intergovern
ment (US Air Force/foreign) explosives or tacti
cal facilities as set forth in paragraph 5-20. 

c. If US Air Force explosives are located 
adjacent to explosives of a foreign government, 
keep the prescribed intermagazine Q-D criteria 
as a minimum, or base all Q-D calculations on 
the combined quantity of explosives involved. 

d. To send a waiver request for US Air Force 
exposures to these foreign-owned explosives, 
use the same procedure as for a normal US Air 
Force waiver. This procedure will determine ex· 
tent and acceptability of added risk to US Air 
Force exposures caused by explosives of the for· 
eign government. 

11-11. Restrictive Easement. or Agree
menta. Though not improved with perma· 
nent, enclosed structures, land beyond the 
boundary or easement may at times receive in· 
tensive public: use, such as an outdoor re
creational facility. For this reason, the base 
boundary or the restrictive easement boundary 

r 
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will be the limiting exposure except as autho
rized below: 

a. A restrictive easement or agreement 
ahould be obtained when the inhabited building 
(IB) distance extends beyond the base boundary. 
A new restrictive easement should be obtained 
when the IB distance eztends beyond the bound
ary of an existing restrictive easement. 

b. A reatrictive easement is not required: 
(1) If the terrain adjacent to the base (or an 

existing easement) boundary is open and un
auitable for habitation. 

(2) In foreign countries for open land out
aide the base boundary which is within the host 
nation maintained clear zone. 

c. If the IB distance extends beyond the base 
or restrictive easement boundary and the ter
rain adjacent to the boundary is open and unin
habited, the MAJCOM director of safety may 
approve a waiver or exemption. The approval 
must be predicated on a quarterly review of the 
waived area to ensure it remains open and unin
habited. All other IB distance violations to the 
base or restrictive easement boundary require 
waivers or exemptions approved by the author
ity specified in table 11-1. 

11-12. Preparing Drawings. Each draw
ing attached to a request must clearly identify 
the ES and all PESs having clear zones that in
clude the waived or exempted facility even if 
distances meet required separations. Drawings 
will have a scale of 1 inch equals 400 feet, or the 
metric equivalent. Tabs C, D, or M of the civil 
engineering base comprehensive plan may be 
used. Show the following information on the 
drawing. (When required information is shown 
on the AF Form 943, it need not be repeated on 
the drawing.) 
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a. Identify the PES by circling it and mark· 
ing it with the last two parts of the action num· 
ber, on AF Form 943, section I. (Examples: 
77-W1, 81·D2.) 

b. Show the clear zone boundary surrounding 
the PES, baaed on the explosives weight shown 
onAF Form 943, column 4. 

c. Identify each ES shown on AF Form 943 by 
circling it and marking it with the Facility 
Number (AF Form 943, column 7). 

d. Identify all ESe not shown on AF Form 943 
which are inside the clear zone. ProVide the 
u.me information as required by AF Form 943, 
columns 7 through 12. If this information can
not be euily shown on the drawing, a listing of 
these ESa may be attached to the request pack
age. Example ofESs which will be i~cluded are: 

(1) Other explosives locations. 
(2) Related facilities (paragraph 5-14). 
(3) Inhabited buildings, both on base and 

off base. 
(4) Base boundary. 
(5) Restrictive easements. 
(6) Public traffic routes. 
(7) Runways and taxiways. 
(8) Aircraft parking locations. 
(9) Petroleum, oil, lubricant facilities (in

cluding pipelines). 
(10) Utilities and communications lines. 
e. Show the scale of the drawing. Where dis

tances between facilities cannot be easily or ac
curately measured, show the distances between 
the PES and those facilities listed in d above, ei
ther on the drawing or on the attached listing. 

f. Color code drawings to improve readabil
ity. Uae red to identify the PES and clear zone 
boundary. Uae green to identify ESs. 
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Chapter12 

APPLYING QUANTITY-DISTANCE PRINCIPLES TO SPECIFIC WEAPONS 
SYSTEMS AND SPECIAL STORAGE CONFIGURATIONS 

12-1. General Information. This chapter 
expands the general quantity-distance CQ·D) 
principles discussed in chapter 5 and applies 
those principles to specific situations where 
testing has been conducted. These tests pro
vided information to establish specific separa
tion distances. This chapter is divided into two 
sections. Section A gives criteria for weapons 
systems that have been tested, or where an ana
lysis has been performed, to verify special Q-D 
criteria. Section B provides criteria for special 
storage configurations that will limit the maxi· 
mum credible event (MCE) in the event of an ac
cident. 

a. In many cases the use of these criteria re
quires that certain configurations or situations 
exist before the reduction can be applied. If 
these requirements are not adhered to, calcu
late the total net explosives weight(NEW) of ex· 
plosives present, and use the criteria in chapter 
5 to determine Q·D separations. 

b. When reductions to separation distances 
or increased quantities of explosives are au tho· 
rized to support emergency or wartime oper· 
ations, preplanning should be accomplished to 
determine the risks associated with these re· 
duced criteria. 

Section A-Criteria for Specific Weapon 
Systems 

12-2. Strategic Missiles. Criteria in chap· 
ter 5 apply for strategic missiles except for the 
Minuteman and Peacekeeper missile criteria 
specified below. 

12-3. LGM-30 (Minuteman) Separations. 
Explosives safety standards and Q·D criteria 
apply to explosives in the LGM-30 except as out
lined in this paragraph. These safety distances 
are based on 7400 pounds (class/division 1.1) 
high explosives equivalency for LGM-30 mis
siles, through the F model, with or without a 
warhead installed. The LGM-30G motor does 
not have a high explosives equivalency for ship
ping and storage purposes. Therefore, use 
class/division 1.3 Q·D criteria in these modes. 
When the warhead is added to the LGM-30G, 
the 7400-pound high explosives equivalency 
will apply. 

a. Launch Facilities (LF). Explosives safety 
distances are measured from the center or the 
silo. 

(1) Fifteen hundred seventy feet from 
schools, churches, hospitals, and other build· 
inp of public assembly. 

(2) Twelve hundred feet from all other in· 
habited buildinp. 

(3) Seven hundred twenty feet from public 
traffic routes (Pl'R). 

b. Aircraft Loading and Unloading Sites for 
Solid Propellant Motors in the Shipping and 
Storage Containers, Ballistic Missile (SSCBM), 
and Payload Transporter Container: 

(1) These sites must be located: 
(a) Twelve hundred feet from inhabited 

buildings. 
(b) Twelve hundred feet from facilities, 

aircraft, or other equipment essential to the 
mission of the base. 

(c) Seven hundred twenty feet from 
PTRs. 

(2) When an aircraft loaded with these mo
tors must be refueled, a fully staffed firefighting 
truck will be on standby at the aircraft during 
the fueling operation. 

c. Railroad Loading and Unloading Sites. 
The criteria in paragraph 7 -22t apply to rail· 
road loading and unloading sites for the roll-on 
and roll-off of Minuteman missile motors in the 
SSCBM and missile transporters shipped by the 
"piggyback" method. This operation is consid· 
ered a "change-of-mode-of-transportation" re
quiring use of good judgment and proper control 
to make sure exposures are reduced to a mini· 
mum. Clear zones should be maintained around 
these sites, as outlined in paragraph 8-10, to 
prevent encroachment. 

d. Missile Holding Pads. Such pads will be no 
less than 1200 feet from inhabited buildinp. 

e. Launch Control Facility (LCF). Ex
plosives-loaded vehicles (payload transporter, 
reentry vehicle guidance and control van, trans
porter erector) may be temporarily parked at 
the LCF, subject to the following controls: 

(1) Make sure competent authority has ap
proved a waiver (chapter 11) for temporary 
parking for the vehicle at the facility. Parking 
may be allowed if needed for severe weather, 
equipment breakdown and repair, crew rest, 
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darkness (where state law prohibita vehicle 
travel on highways after dark), or other emer
gency conditions. 

(2) Do not allow smoking outside launch fa· 
cility support buildings. 

(3) Park only one explosives-loaded vehicle 
at the facility at any one time. 

(.t) Publish a detailed 01. The inatruction 
will include: 

(a) Safety precautions and controls. 
(b) Firefighting procedures. 
(c) Peraonnellimitations. 
(d) Vehicle parking requirements. 
(e) Fuel aervicing requirements. 
(f) Maintenance restrictions. 
(g) Emergency actions. 

(5) Follow applicable electromagnetic radi· 
ation criteria. 

(6) Make available suitable r1refighting ex
tinguishers. 

11-4. Peacekeeper Separation. General 
explosives safety standards and Q-D criteria ap-
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ply to the Peacekeeper missile except as out
lined below: 

a. When stages 1, 2, and 3.are assembled at 
other than a silo launch facility (with or without 
stage .t or warheads being attached), the net ex
plosives equivalency for the missile is 202,000 
pounds, class/division 1.1. 

b. When the missile is in a silo launch facility 
or during missile installation or removal from 
the silo, the net explosives equivalency is 
20,000 pounds, class/division 1.1. ·This 
equivalency is to be used only for calculating in
termagazine and intraline separations, and for 
uae in risk assessments based on blast overpres
aure (chapter 5, aection E). Applicable PI'R and 
IB distances are: 

(1) PI'R-1,050 feet. 
(2) Inhabited building-1,750 feet. 

12-5. Specific Items and Situations. Some 
munitions have been tested sufficiently over the 
yean that explosives criteria have been adopted 
for the specific item or situation. Table 12-1 
gives these criteria. 
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12-8. Tactical Missile Separations: 
a. General Information. Many tactical (air

to-air and air-to-ground) missiles contain war· 
heads with relatively small explosive charges. 
Some of these warheads have been tested to de
termine their explosive hazards and character· 
istics. Results indicate that sympathetic deto
nation can often be prevented by one or more ot 
the following methods. 
NOTE: Before reduced criteria can be applied, 
proper tests must be conducted and results ac
cepted. 

(1) Separating warheads by a minimum 
distance determined during testing. 

(2) Positioning missiles so that warheads 
are not in radial alignment; that is, they are for· 
ward of, or to the rear of, each other. This is due 
to the fact that the fragments from these war
heads travel radially and are the major cause of 
initiation of adjacent warheads. 

(3) Positioning missiles so that the motor of 
another missile is positioned between two war
heads. 

(4) Storing missiles in containers, with the 
container walls and packing material prevent· 
ing propagation between adjacent containers. 

b. AIM-7 Mis.sile <Except With WAU-17 
Warhead): 

(1) A warhead detonation will not cause 
sympathetic detonation of adjacent AIM-7 war
heads, provided: 

(a) The warheads of adjacent AIM· 7 mis
siles are separated by 5 inches or more. 

(b) The AIM-7 warheads are separated 
from all AIM-9 warheads by at least 22 inches. 

(c) Those warheads that do not meet the 
separation requirements of (a) or (b) above are 
not radially aligned. 

(2) When the conditions in (l) above are 
met, the NEW of a single AIM-7 warhead will be 
used in Q-0 calculations. Hazardous fragment 
distance for a single missile detonation is 700 
feet. 

(3) AIM-7 missiles that explode in an all
up-round (AUR> container will result in the 
sympathetic detonation of all four warheads. 
The detonation will not propagate to warheads 
in adjacent containers, either vertically or hori
zontally. Therefore, a stack of missiles in AUR 
containers has an MCE offour warheads. 

c. AIM-7 Missiles With WAU-17 Warhead. 
Fragments from this warhead are capable ofini· 
tiating other mass-detonating explosives at 
large separation distances if no fragment bar
rier i.s provided. Because of this, WAU-17 war-
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heads are assumed to be able to sympathetically 
detonate any other class/division 1.1 explosives 
in radial alignment with the warhead, unless a 
specific test has shown otherwise. 

(1) Testing of the AIM-7 with the WAU-17 
warhead in the CNU-series AUR container 
shows that four radially aligned warheads in a 
container (144 pounds NEW total) will all deto
nate if a single warhead detonates. However, 
the detonation will not transfer to adjacent con
tainers, side-by-side, even if these warheads are 
radially aligned. A detonation will, however, 
transfer vertically in a stack of radially aligned 
AUR containers. To prevent this, containers 
within a single vertical stack must be alternat
ed, nose-to-tail. 

(2) The hazardous fragment distance for 
theW AU-17 warhead varies with the number of 
warheads involved in a detonation, from a low of 
400 feet for detonations involving four war
heads to a maximum of 1,600 feet for detona
tions involving 59 or more warheads. This is due 
to the fact that each warhead expels relatively 
few fragments, requiring progressively more 
warheads to meet the hazardous fragment den
sity criteria (1 per 600 square feet (f\2

)) at great
er distances. 

d. AIM-9 Missiles. A warhead detonation 
will not cause sympathetic detonation, provided 
adjacent AIM-9 missiles are separated by 22 
inches or more, or warheads are not radially 
aligned. If these conditions are met, the NEW of 
a single AIM-9 warhead may b1 used in Q-0 cal
culations. Hazardous fragment distance for a 
detonation of AIM-9 missiles is 400 feet. For 
AIM-9 missiles in AUR containers, the NEW of 
the four warheads in a single container will be 
used for Q-0 calculations. A detonation in one 
AUR container will not propagate to any adja· 
cent container. 

e. Mixed Trailer Loads. AIM-7 and AIM-9 
trailer configurations shown in TO 11·1-38 use 
the provisions in a through d above to minimize 
the results of a single warhead detonation. 

(1) In most cases, a mishap detonation is 
limited to a single AIM-7 warhead (except 
WAU-17) or two AIM-9 warheads. Where two 
AIM-9 warheads are not separated by the re
quired 22 inches, but all other warhead-to-war
head separations are met, the effective NEW for 
the trailer is the greater of one AIM-7 warhead 
or two AIM-9 warheads. 

(2) For trailers carrying AIM-7 missiles, 
without the WAU-17 warhead, and AIM-9 mis
siles, the required separation distances are 22 
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inches. The effective NEW for the trailer is the 
total of all missiles that do not have 22 inches 
separation between the AIM· 7s and AIM-9s. 

(3) For trailers carrying AIM· 7 missiles 
with the WAU-17 warhead and AIM-9 missiles, 
the effective NEW for the trailer will be the to
tal ofthoae AIM-7 and AIM-9 miuiles in radial 
alignment. 

f. AGM-66 Missiles. The explosives weights 
of individual AGM-65 miuilea or loaded 
launchers need not be added together if adjacent 
miuilea or launchers are separated by at least 
130 inches and the nose of any AGM-66 missile 
does not point at any other missile. 

g. AGM-88 Hi-Speed, Antiradiation Missile 
(HARM): 

(1) When being stored or transported in ita 
A UR container, the missile is considered as 
claaaldivision (04)1.2, with a net explosives 
equivalency per AUR container of 45 pounds. 

(2) When not in ita container, miaailes are 
considered claaaldiviaion 1.1 munitions with a 
hazardous fragment distance of 400 feet. A war
head detonation will not cause sympathetic det
onation of adjacent warheads if they are sepa
rated by at least 6 inches, or if the warheads are 
not radially aligned. 

h. Missile Fragment Barriers. Barriers capa
ble of stopping warhead fragments may be used 
to reduce or eliminate the the minimum frag
mentation distance required for IB separation 
for tactical missiles. Barricades listed in para
graph 5-13d are adequate. Engineering analy
sis or testing must be used to determine the ade· 
quacy of other types of barricades. Fragment 
barricades must meet a "one degree rule" analo
gous to the "two degree rule" in paragraphs 
5-13aandb. 

12-7. Aircraft Criteria. Unleaa otherwise 
apecified, the Q-D criteria for aircraft loaded 
with explosives and munitiolia is the aame u 
the distance required for the explosives and mu
nitions without the aircraft present. In many in
stances, the separation afforded by the positions 
the munitions are loaded on the aircraft will 
provide adequate aeparation to prevent sympa
thetic detonation. In other instances, the air
craft will provide an adequate barrier to pre
vent sympathetic detonation of munitions on 
the opposite aide of the f'uaelage. 

a. B-52 Aircraft Loaded With Nuclear Weap
ons. The B-52 aircraft loaded with any load con· 
taining only nuclear weapons is authorized an 
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inhabited building clear zone of 760 feet. The 
PI'R clear zone requirement is 460 feet. 

b. Tactical Missiles on Aircraft. Missiles 
loaded on aircraft that meet the separation re
quirements of paragraph 12-6 will have a MCE 
of one missile. Additionally, AIM-7 missiles 
(with WAU-17 warhead) loaded on fuselage sta
tions will not propagate to another missile 
through the f'uaelage even though they are in ra
dial alignment. 

c. Bomba on Tactical Aircraft. Class 1, divi
aion 1 bombs loaded on one wing of an aircraft 
can all be ezpected to mass detonate in the event 
of an accident. However, when line-of-sight 
fragment path is interrupted by the fuselage, 
propagation from weapons on one wing to weap
ons on the other wing will not occur. According
ly, where the aircraft fuselage prevents line-of
sight between wing loaded stations, the NEW 
will be computed baaed on the total of all muni
tions on one side of the aircraft. In any situation 
where weapons are loaded on the centerline sta
tion, the entire aircraft load would contribute to 
aMCE. 

Section B-Speclal Storaee Configurations 

12-8. General Concept. Chapter 5 re
quires that all explosives (ezcept class 1, divi
sion 4) in any location be added together when 
calculating the NEW for that location. Tests 
show that by controlling the configuration and 
orientation of the ezplosives, the NEW can be 
limited to leu than the total explosives content 
present. The rules are specified below. Not all 
situations will result in a reduced clear zone, 
but rather may increase the explosives capacity 
within emting clear zones for the location. 
Testine proved that the MCE will be limited in 
the event of an accident. 

12-8. Buffered StoraeeConcept. Propaga
tion can be prevented between stacks oftritonal 
ftlled MK82 and MK84 bombs, provided the 
conditions lilted in a and b below are met. The 
following conditions must be satisfied before the 
buffered storage may be applied. At that time, 
the NEW for Q·D purposes is the explosives 
weight of the largest stack of bombs plus the ex
plosives weight of the intervening buffer mate
rial. 

a. For bomb stacks greater than 24,000 
pounds in earth covered magazines, above
ground magazines, or open stacks: 



182 

(1) Bomb stacks are limited to 64 MK84 or 
312 MK82 bombs. Combined stacks are limited 
to 60,500 pounds NEW. 

{2) An acceptable butTer material must be 
used between stacks of bombs. Acceptable butT
er materials are: 

(a) Palletized 20 millimeter (mm) am
munition. 

{b) Palletized 30 mm ammunition. 
(c) CBU-58s packaged two per metal 

container. 
{d) Analogous butTers. Authorized con

figurations for butTered storage will have a 
drawing number assigned by AFISC. Units that 
want to use different configurations or butTer 
materials must submit defmitive drawings 
through the MAJCOM to AFISC/SEWV for ap
proval. These new butTers will consist of class 1, 
divisions 2 and 4 or inert materials which are 
arranged so that at least 500 pounds of butTer 
material are behind each square foot of the pre
sented area of the bomb stack. ButTer materials 
and configurations must be reviewed and ap
proved by both AFISC and the DOD Explosives 
Safety Board (ODESB) before units may employ 
them. 

{3) ButTer materials must be positioned be
tween the two stacks of bombs to prevent line
of-sight exposure between stacks. 

{4) Steel nose and tail plugs must be used in 
all bombs. 

{5) Bombs are arranged so the noses of the 
bombs in each stack are facing the butTer. 

(6) A minimum of38 feet is maintained be
tween the nearest bombs of the separate stacks. 

(7) The stacks will be arranged within a 
structure so that access is possible to verify the 
configuration. 

b. For bomb stacks of24,000 pounds or less: 
(1) ButTer materials as described above 

will have an areal density of 250 pounds per 
square foot. 

(2) Buffer materials must be positioned so 
there is no line-of-sight path between stacks of 
bombs. 

(3) Steel nose and tail plugs are installed in 
all bombs. 
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(4) Bombs must be arranged so the noses of 
the bombs in each stack are facing the butTer. 

(5) A minimum of 20 feet is maintained be
tween bomb stacks. 

c. The above criteria is approved for storage 
in continental United States <CONUS) and 
overseas locations where US explosives safety 
standards are the only criteria applied. In 
Europe, or other locations where host nation 
hu established safety criteria, these principles 
must be accepted by the host nation before they 
may be applied. 

d. Only serviceable munitions may be used 
in the bomb stacks or the butTer stacks. Re
quests for a waiver to this provision will be sent 
through the MAJCOM to HQ AFISC/SEWV. 

12-10. Angled Storaae of Munitiou in 
Hardened Aircraft Shelters <HAS). By con
trolling the orientation of weapons in relation to 
each other, the MCE of an event can be limited. 
When the following rules are complied with, the 
Q-0 reductions identified can be applied. 

a. Place single bombs and loaded multiple 
ejector racks <MER), triple ejector racks <TER), 
or bomb rack units (BRU) at a 15 degree angle 
along one shelter wall. Angle the bomb and rack 
a way from the aircraft and point the tails of the 
weapons toward the wall. 

b. Maintain a 4-foot separation from MK-84s 
to other weapons. 

c. Maintain a 30-inch separation from MK.-
82s to other weapons. 

d. Do not align the fuse cavity of one bomb 
with the fuse cavity of a second bomb. (Empty 
fuse cavities form a shaped charge jet when the 
bomb is initiated. Fuses and boosters, when in
stalled, will help prevent the jetting effect.) 

e. Do not place weapons along the opposite 
HAS wall directly acrou from another bomb, 
MER. TER. etc. 

f. Do not place bombs in an area on either 
side of another bomb that is bounded by two 
lines, 20 degrees forward and aft of lines per· 
pendicular to the bomb centerline and starting 
at the nose and the tail of the bomb, respectively 
(figure 12-1). 

I I 
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Firure 12-1. Frarment Zones of General Purpose Bomba. 
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g. If the above criteria is complied with, the 
following is the MCE applied to the HAS: 

(1) Single MK-82s equals 192 pounds 
NEW. 

(2) Single MK-84s equals 945 pounds 
NEW. 

(3) TERs equal three MK-82 bombs (576 
pounds NEW>. 

(4) MERs and BRUs equal three MK-82 
bombs (576 pounds NEW). 

(5) Any combination ofthe above items, use 
the largest weight of any item being stored. 

h. When an explosives loaded aircraft is in 
the shelter, the weight of the explosives on the 
aircraft and the stored weapons must be com
bined if either the weapons on the aircraft or the 
stored weapons are in the fragment zone, de
scribed in f above, of the other weapons. 

i \ 
\ 
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\ 

\ 
I 

12-11. Weapons Storace Vaults in Har· 
dened Aircraft Shelters. The special weap
on contents of a weapons storage vault (WSV) 
will not contribute to an explosion in a HAS if 
certain separations are maintained. The follow
ing rules govern when determining the ex
plosives content of a HAS containing a WSV: 

a. The explosives in the WSV need not be 
considered when computing the NEW of the 
HAS if the vault is closed and the conventional 
munitions are at least 25 feet or Kl.9 (which
ever is greater) from the vault. 

b. If the vault is opened with conventional 
munitions present, the NEW of the special 
weapons must be added to the weight of the con· 
ventional munitions. Therefore, the vault may 
not be opened with conventional munitions 
present unless the MCE ofthe shelter contents, 
including the contents of the vault, is less than 
the explosives limit of the shelter. 
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transported together without significantly in· 
creasing either the probability of a mishap or, 
for a given quantity, the magnitude of the ef· 
fects of such a mishap. 

Dangerously Unserviceable MUD.ition. A 
munition or explosive whose probability of in· 
advertent activation or functioning ia substan· 
tially greater than was intended. These may in· 
elude partially or Cully armed or partially 
expended, broken, damaged or leaking items, 
etc. 

Defiagration. A rapid chemical reaction in 
which the output of heat ia enough to enable the 
reaction to proceed and accelerate without input 
of heat from another source. The effect of a true 
deflagration under confinement is an explosion. 
Confinement of the reaction increases pressure, 
rate of reaction, and temperature and may 
cause transition into a detonation. 

Demilitarize. To mutilate, disarm, or accom
plish any other action required to prevent the 
further use of such equipment and materiel for 
its original intended military or lethal purpose. 

Detonation. A violent chemical reaction with· 
in a chemical compound or mechanical mixture 
evolving heat and pressure. A detonation is are
action or shock wave which proceeds through 
the reacted material toward the unreacted ma
terial at a supersonic velocity. 

Deviation. Written authorization which allows 
a specific departure from a mandatory require
ment of this regulation other than quantity-dis
tance criteria. 

Dustproof. Constructed or protected so that 
dust will not interfere with successful opera· 
tion. 

Dust Tight. Constructed so that dust will not 
enter the enclosing case. 

Electrical Equipment. A general term includ· 
ing apparatus, appliances, devices, wiring, rl%
tures, fittings, and the like used as a part of, or 
in connection with, an electrical installation. 

Electroexplosive Device (EED). An explosive 
or pyrotechnic component that initiates an ex
plosive, burning, electrical, or mechanical train 
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and ia activated by the application of electrical 
energy. 

Electromapetic Radiation (EMR). Radi· 
ation made up of oscillating electric and mag
netic fielda and propagated with the speed of 
light. Includes gamma radiation, z-rays, ultra· 
violet, visible and infrared radiation, and radar 
and radio waves. 

Exception. A waiver, exemption, or deviation. 

Exemption. A relatively long-term departure 
from a mandatory requirement of the quantity
distance standards of this regulation. 

Ezplo1lon Proof. Used in referring to electri· 
cal equipment; specifically, to equipment en· 
closed U. a case that can withstand an internal 
burning or explosion of elements inside the 
case, and can prevent ignition by spark, flash, or 
explosion of any outside gas or vapor surround
ing the enclosure. 

Explosive. A substance or mixture of sub
stances which under external influences, is ca· 
pable of rapidly releasing energy in the form of 
gases and heat. 

Explo1ive1. All ammunition, munition fillers, 
demolition material, solid rocket motors, liquid 
propellants, cartridges, pyrotechnics, mines, 
bombs, grenades, warheads of all types, explo
sive elements of ejection and aircrew egreu sys
tems, air-launched missiles and those explosive 
components of missile systems and space sys
tems, and assembled kits and devices contain· 
ing explosive material. Explosives, explosives 
weight, net weight, and other like terms also re
fer to the fillers of an explosive item. Fillers 
may be explosive mixtures, propellants, pyro
technics, military chemicals, and other toxic 
substances. This term does not include liquid fu
els and oxidizers that are not used with mis
siles, rockets, and other such weapons or explo
sive items. 

Explosive• Area or Location. Any area or 
location specifically designated and set aside 
from other areas and used for manufacturing, 

. testing, maintenance, storage, demilitariza· 
tion, shipping and receiving, and other similar 
type explosives operations. Such areas may also 
be referred to as explosives parking or loading 

.. 
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areas when armed or explosives-loaded aircraft 
are involved. 

Explosives Facility. Any structure or location 
containing explosives, except aircraft and air
er.t\ parking areas. 

Explodve1 Huard. Any condition which may 
result in the occurrence of an explosives mishap 
or contribute to the eeverity of an explosives 
miahap should one occur. 

Explosives-Loaded Aircraft. An aircraft is 
"explosives-loaded" when it carries munitions 
or explosives, internally or externally. The 
term does not include explosive components of 
aircrew escape l)'ltema or pyrotechnics in
stalled in survival andreacue kits. 

Explosive• Operation• Office. Any office ad
jacent to or within an explosives area in which 
operational administrative functions pertain
ing to explosives are performed. Also known u 
afield office. 

Explosives Safety. The aggregate area of ac
tivity concerned with preventing the prema
ture, unintentional, or unauthorized initiation 
of explosives and devices containing explosives 
and with minimizing the effects or explosions, 
combustion, toxicity, and any other harmful ef
fects. 

Explosives Safety Distance (Quantity-Dis
tance). An expression of the quantity versus 
distance principle involved, or the tOxic hazard 
distance used in determining acceptable sepa
rations between given explosive sources and 
given exposures to the hazard. For the purposes 
of this regulation, the term "Quantity-Dis· 
tance".or "Q·D" will be used (see "quantity-dis
tance"). 

Explosive• Stora1e Area •. A desipated area 
of explosives-containing facilities eet aside for 
the exclusive ltorage or "warehousing" or the 
bulk ofthe baee explosives stocks. Facilities in· 
elude igloos, magazines, operating buildinp, 
modules, revetmenta, and outdoors 1torqe 
lites. 

Exposed Explo1ive1. Explosives that are ac· 
tually visible (such as unpackaged bulk ex
plosives, or disassembled or open componenta) 
and that are susceptible to initiation directly by 
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static or mechanical spark, or create (or acci
dentally create) explosive dust, or give off va
pors, fumes, or gases in explosive concentra
tions. 

Expoaed Sites (ES). Any facility or location 
which requires separation from a potential ex
plosion site. An ES may or may not contain ex
plosives. Previously known as a target (in waiv
er requests) or acceptor (in explosives testing)._ 

Field Office. See "explosives operations office." 

Fire-Re1istive (Structural). The typ~ of 
construction in which the structural members, 
including walls, partitions, columns, floor, and 
roof construction are of "noncombustible" ma
terials that either do not burn or have specific 
r1re resistance ratings in terms or hours. (See 
AFM88-15.) 

Fire Retardant. Combustible materials or 
structures which have been treated or had sur
face coverings designed to retard ignition or fire 
ipread. 

Fire Wall. A wall of fire-resistive construction 
designed to prevent the spread of fire from one 
1ide to the other. <Also referred to as a fire di
vision wall.) 

Flame Retardant or Resistant (Flame
Proof). Material designed or specially treated 
or coated to resist combustion. 

Fragmentation. The breaking up of the ballis
tic case containing a chemical compound or me
chanical mixture when an explosion takes 
place. Fragmenta may be complete items, sub
assemblies, or pieces thereof, as well as pieces 
from the building, aircraft, revetment, equip
ment, or other aegmenta of the environment. 

a. Fragment Distance. The limiting range, 
based on a specific density or hazardous Crag
menta, expected from the type and quantity of 
explosions involved. Used in establishing cer
tain quantity-distance (Q-D) criteria. 

b. Hazardous Fragment. A fragment having 
an impact energy of 58 foot-pound or greater. 

c. Hazardous Fragment Density. A density 
or hazardous fragmenta exceeding one per 600 
square feet. 

Hazard Classification. Identifies the hazard
ous characteristics or explosive items by their 
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assignment to established hazard categories 
governing storage and transportation. These 
categories are: hazard class/division; storage 
compatibility group; Department of Transpor· 
tation <DOT> class; and DOT marking. 

Hazardou1 Location• for Electrical Equip
ment. Locations where flammable pses or va· 
pors are, or may be, present in the air in an 
explosive or ignitable mixture, or where com· 
bustible dust or easily ianitable particles or fi. 
bers may be present. 

High Explosive Equivalent or Explosive 
Equivalent. The amount of a standard explo
sive which, when detonated, will produce a blast 
effect comparable to the effect which results at 
the same distance from the detonation or explo
sion of a given amount of the material for which 
performance is being evaluated. It is usually ex
pressed as a percentage of the total net weight of 
all reactive materials contained in the item or 
system. (For the purpose of this regulation, 
TNT is used for comparison.) 

Holding Area. See "ready explosive facility." 

Holding Yard. A specified area designed or 
used to accommodate explosives-laden carriers 
before movements to a storage area or to their 
next destination. (Called "wharf yard" at 
seaports.) 

Igloos (All Types). See "magazine." 

Incapacitating Agent. AD agent that produces 
temporary physiological or mental effects, or 
both, which will render individuals incapable of 
concerted effort in the performance of their as
signed duties. (Excludes riot control agents list
ed in table 9-1.) 

Incremental Distance. The distance based 
solely on overpressure protection (K factor) 
without regard to fragment protection. (Exam· 
ple: For 5000 pounda net explosives weight 
(NEW), the incremental K40/50 distance would 
be 685 feet instead of the 1,250 feet inhabited 
building (IB) distance separation required be
cause of minimum fragment protection.) 

Inert. As used here, to mean contains no ex· 
plosives, active chemicals, or pyrotechnics, but 
is not necessarily noncombustible. 
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Inhabited Building. All buildings, locations, 
or structures, other than explosives locationa, 
used in whole or in part as habitations or places 
of assembly for personnel, both within and out
side military establishments. For example: 
schools, churches, residences (quarters), pas
senger terminals, shops, factories, hospitals, 
theaters, dining halls, or hangars. 

Inspection Station. A designated location at 
which vehicles and railcars con~ining ammu· 
nition or explosives are inspected. 

Interchange Yard. AD area set aside for the 
exchange of railroad cars or vehicles between 
the common carrier and DOD activities. 

Intermagazine Dlttance. The minimum dis
tance allowed between explosives storage loca· 
tion.s, as prescribed for various types and quan
tities of explosives. This distance is expected to 
prevent propagation by blast (shock wave) and 
to provide a reasonable degree of protection 
against propagation due to fragments. 

Intraline Distance. The distance to be main· 
tained between any two operating buildings and 
sites within an operating line, at least one of 
which contains or is designed to contain ex
plosives. 

Intraline Operations. Those operations done 
within one operating line. 

Joint Use Airfield. AD airfield serving both 
DOD and commercial aircraft. An airfield sen· 
ing solely DOD, DOD chartered, or non-DOD 
aircraft on DOD authorized business is not joint 
use. 

Launch Pad1. The load-bearing base, apron, or 
platform upon which a rocket, missile, or space 
vehicle and its launcher rest durin& launching. 

Uceue. Formal permission to store explosives 
or munitiona outside the sited explosives ator· 
age area. 

Uquld Propellant.. Any liquid combustible 
fed to the combustion chamber of a rocket en
gine. 

LoadiDI Dockt. Facilitie1 or structures de
signed and installed for transferring material to 
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or from motor vehicles, railcars, or cargo-type 
aircraft. 

Magazi.De. Any building or structure, except an 
operating building, used for the storage of ex
plosives. Magazines are of two general types: ig
loo (earth-covered) and aboveground (no earth 
covertng). · 

a. Igloo (Earth-Covered Magazine). Steel or 
concrete arch structures covered with earth 
mounding. Igloos may have separate or common 
earth covers. Igloos are divided into two cate
gories. 

(1) Standard Igloos. Those igloos meeting 
the requirements of approved definitive draw
ings (or similar aceeptable contractor facili
ties), or originally sited and approved as "stan
dard igloos," regardless of construction details. 
Standard igloos have reinforced concrete end 
walls. 

{2) Nonstandard Igloos. Those igloos con
structed with other than concrete or steel arch
es, or other than concrete end walls. 

b. Aboveground Magazine. Any structure or 
facility, without sufficient earth covering, used 
for the storage of explosives. 

Magazine Area. Same as "Explosives Storage 
Area." 

Mass-Detonating Explosives. High ex
plosives, black powder, certain propellants and 
pyrotechnics, and other similar explosives. 
They may be alone or in combination, or loaded 
into various types of ammunition or containers. 
Most of the entire quantity can explode instan
taneously when a small portion is subjected to 
fire, to severe concussion or impact, to the im
pulse of an initiating agent, or to the effect of a 
considerable discharge of external energy. Such 
an explosion will generally cause severe atruc• 
tural damage to adjacent objects. The explosion 
may propagate to other items of ammunition 
and explosives, stored near enough to (and not 
adequately protected from) the initially explod
ing pile, 10 quickly that two or more quantities 
must be considered as one for quantity-distance 
(Q-D> purposes. 

Modules. A barricaded area composed of one or _ 
more connected cells (revetments) with hard 
surface storage pads separated from one an
other by the prescribed barricade. A light metal 
building may be used in individual cells. 
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Navigable Streams. Only those parts of 
streams, channels, or canals capable of being 
used in their ordinary or maintained condition 
u highways of commerce over which trade and 
travel may be done in the customary modes. 
They do not include streams that cannot be 
uvigated by barges, tugboats, or other large 
vessels, unless they are used regularly and ex
tensively for the operation of pleasure boats (see 
"public traffic route"). 

Net Explosives Weight (NEW). The'."total 
quantity, expressed in pounds, of explosive ma
terial or high explosives equivalency in each 
item or round to be used when applying quan
tity-distance (Q-D> criteria or other standards. 

Operating Location. A building, facility, or 
site in which operations pertaining to the manu
facturing, processing, handling, loading, or as
sembling of ammunition and explosives are 
done. This includes preload facilities for air
craft multiple and triple ejector racks. Flight
line explosives loading activities in areas de
fined as "explosives area or locations" are not 
operating locations within the meaning of this 
paragraph. 

Operating Line. A group of operating build
ings, facilities, or related work stations ar
ranged to allow the performance of consecutive 
steps in explosives operations. 

Operational Shield. A barrier constructed at a 
particular location or around a particular ma
chine or operating station to protect personnel, 
material, or equipment from the effects of a lo
calized r~re or explosion. 

Outdoor Storace Sites. An open location se
lected within an explosives area or location for 
storage of explosive items or components. 

Overpressure. The pressure, exceeding the 
ambient pressure, manifested in the shock wave 
of an explosion. 

Passencer RaUroad. Any railroad which car
ries passengers for hire (see "public traffic 
route"). 

Passenger Tranaport Operations. (Defined 
as follows only for the purpose of applying ex
plosives quantity-distance (Q-D) tables to air
craft.) Transport of military dependents and ci-
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vilians other than those employed by or working 
directly for DOD components. The following are 
not considered passenger transport operations: 

a. Infrequent flights by base and command 
administrative aircraft that may occasionally 
provide "space available" travel. 

b. Transport or civilians employed by any 
DOD component. 

c. Contractor technical representatives trav· 
eling to or from direct support assignments at 
DOD installations. 

Potential Explosion Site (PES). A location or 
facility which contains or is expected to contain 
explosives. Previously known as a source (in 
waiver requests) or donor (in explosives test
ing). 

Preload Location. An operating location used 
specifically for preloading munitions onto mul· 
tiple and triple ejector racks, missile launchen, 
or internal bomb racks for later loading onto or 
into aircraft (see "operating location"). 

Prohibited Area. A specifically designated 
area at airfields, seadromes, or heliports in 
which all explosives and explosives facilities 
are prohibited. 

Propagating Explosion. The communication 
of an explosion (detonation or deflagration) 
from one potential explosion site to another by 
fire, fragment, or blast (shock wave), where the 
interval between explosions is long enough to 
limit the total overpressure at any given time to 
that which each explosion produces indepen· 
dently. This condition, where detonation occurs, 
would be evidenced by a distinct shock wave 
from each detonation, with a discernible pres
sure drop between each explosion; see "simulta· 
neous detonation." 

PubUc Highway. Any public street, road, or 
highway used by the general public for vehicu· 
lar traffic. Streets and roads on military (DOD) 
installations are not usually considered public 
highways unless they are used for through traf· 
fie other than that related to the work of the in· 
stallation (see "public traffic route"). 

PubUc Traffic Route. Any public highway, 
navigable stream, passenger railroad, or air· 
craft taxiway. 
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Quantity-Dbtance (Q·D). The quantity or ex· 
plosive material and distance separation rela
tionshipa which provide defined typea or 
protection. These relationships are based on the 
level of risk considered acceptable for each stip
ulated ezpoaure and are tabulated in the Q-D ta· 
blu. Separation distances are not absolute saf'e 
distance• but are relative protective or saf'e dia
tancea. 

Ready Exploalvea FacWty. A designated 
area, usually near the flightline, where muni· 
tiona and components are temporarily posi
tioned awaiting transfer to aircraft. (Often re
ferred to as flightline munitions holding area, 
holding point, or transfer point.) 

Remote Operation. An explosives proceu that 
has been determined to pose an unacceptable 
risk to exposed penonnel from an energetic re
action, and for which the appropriate protective 
measures have been taken. 

Responsible Commander. The commander 
having responsibility for the installation safety 
program. 

Revetment. An explosives location barricaded 
on at least three sides. The revetment may in· 
corporate a structure or an overhead cover. 

Riot Control Agent. A chemical that produces 
temporary irritating or disabling effects when 
in contact with the eyes or when inhaled. 

Safety Shoes. Specifically designed footwear or 
three general types, identified as: 

a. Industrial safety shoes with hard toes. 
b. Dielectric safety shoes having no exposed 

metal for protection against electrical hazarda. 
They have high resistance to electric current 
flow up to 14,000 volta. 

c. Conductive sole safety shoes. They have 
low resistance to electric current flow (450,000 
ohms or leu). 

Service Magazine. An auxiliary building ser
vicing an operation used for the intermediate 
storage of explosives. Separation distances are 
based on explosives in the service magazine; not 
the operations location. 

Simultaneou Detonation. The detonation or 
two or more items that are near each other, with 
one item detonating after the next, and with 
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such short intervala between detonations, that 
the overall detonation appears to have emanat
ed from a single item. Pressures produced by 
these independent detonations grow together 
(coalesce) within very short distances from 
their sources to cau.se peak overpreuures great
er than that of eac:h independent source. 

Static Teat Stand. A location whereon liquid 
propellant engines or 10lid propellant motors 
are tested in place. 

Subatantial Diviclin& Wall. A wall designed to 
prevent simultaneous detonation of explosives 
on opposite aides of the wall. Suc:h walls may not 
prevent propaption (depending on quantities 
and types of explosives involved) and walls pro
vide personnel protection only where small 
quantities of explosives are involved and then 
only when the explosives are separated from the 
walls by an open space. 

Suspect Vehicle and Railcar Site. A desig
nated location for placing vehicles or railcars 
containing explosives that are suspected of be
ing in a hazardous condition. These sites also 
are used for vehicles that may be in a condition 
that is hazardous to their contents. 

Toxic Chemical Acents. Chemical sub
stances, irrespective of physical state, that may 
be used effectively in military operations to 
cause serious injury or death to personnel. 

Unitary Chemical Weapon. A weapon which 
contains a premixed, fully effective lethal, in
capacitating, or irritating chemical agent; not a 
binary chemical weapon. 

Waiver. Written authority for a spec:i.fic depar
ture from a mandatory quantity-distance (Q-D) 
requirement of this regulation for a stated 
length of time. 

Section B-Gioasary of Abbreviations 

AFLC 
AFOSH 

AFRES 
AFSC 
AGE 
ALC 
ALCM 

Air Force Logistics Command 
Air Force Oc:c:upational Safety and 
Health 
Air Force Reserve 
Air Force Systems Command 
Aerospace Ground Equipment 
Air Logistics Center 
Air Launched Cruise Missile 

AMRAAM 

ANG 
ANSI 

ASD(A&L) 

ASME 

ATA 
AUR 
AWG 
BRU 
BTO 
calJc:m2 
CBR 
CBU 
CFA 
CFR 
CNU 
COE 
CONUS 
CP 
esc 
DBMS 
DDESB 
DFARS 

DOD 
DOT 
EED 
EMR 
EOD 
ERO 
ERP 
ES 
FAA 
FACC 

FAE 
FAR 
FLIP 
ft2 
GLCM 
GP 
HARM 
HAS 
HC 
HE 
REI 
HMMV 

IB 
IFR 
IHE 
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Advanced Medium-Range, Air-to
Air Missile 
Air National Guard 
American National Standards In
stitute 
Aasistant Secretary of Defense 
(Acquisition and Logistics) 
American Society of Mechanical 
Engineers 
American Trucking Auociation 
All-Up-Round 
American Wire Gauge 
Bomb Rack Unit 
Base Transportation Officer 
Calories Per Square Centimeter 
Chemical Biological Radiological 
Cluster Bomb Unit 
Controlled Firing Area . 
Cocle of Federal Regulation 
Container Unit 
Corps ofEngineers 
Continental United States 
Chemically Pured 
Central Security Control 
Director ofBase Medical Services 
DOD Explosives Safety Board 
Defense Federal Acquisition Reg
ulations Supplement 
Department of Defense 
Department ofTransportation 
Electroexplosive Devices 
Electromagnetic Radiation 
Explosives Ordnance Disposal 
Engine Running On/Off 
Effective Radiated Power 
Exposed Site 
Federal Aviation Administration 
Fire Alarm Communication Cen
ter 
Fuel-Air-Explosives 
Federal Acquisition Regulation 
Flight Information Publication 
Square Feet 
Ground Launched Cruise Missile 
General Purpose 
Hi-Speed, Antiradiation Missile 
Hardened Aircraft Shelter 
Hexachloroethane 
High Explosive 
High Explosive Incendiary 
Highly Mobile Motorized Wheeled 
Vehic:le 
Inhabited Building 
Instrument Flight Rules 
Insensitive High Explosive 
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IL Intra line PTR Public Trame Route 
IM lntermagazine PWP Plasticized White Phosphorus 
JROD Jet Remote Opening Device Q-D Quantity-Distance 
kg Kilogram QA Quality Assurance 
kv Kilovolt R-F Radio-Frequency 
LCF Launch Control Facility RFTF Response Force Tactical Facility 
LCL Leu Than Carload RPV Remotely Piloted Vehicle 
LF Launch Facilities RSCA Rocket Storage, Checkout, and A. 
LOX Liquid Oxygen sembly • 
LP Liquefied Petroleum RSU Runway Supervisory Unit 
m Meter SCBA Self-Contained ~reathing Appa-
MAJCOM Major Command ratua • 
MCE Maximum Credible Event SCPS Survivable Collective Protection 
MCP Military Construction Program System 
MER Multiple Ejector Rack SOFA Status of Forces Agreement 
MHT Minuteman Handling Team SPO System Program Office 
mm Millimeter SSCBM Shipping and Storage Containers, 
MSA Munitions Storage Area Ballistic Missile 
MWR Morale, Welfare, and Recreation STAMP Standard Air Munitions Package 
NATO North Atlantic Treaty Organiza- TE Transporter Erector 

tion TEA Triethylaluminum 
NEC National Electric Code TER Triple Ejector Rack 
NEW Net Explosives Weight TLV Threshold Limit Value 
NFC National Fire Code TM Technical Manual 
NFPA National Fire Protection Associ- TO Technical Order 

ation TOFC Trailers on Flat Can 
NGB National Guard Bureau TP Target Practice 
NSN National Stock Number TPA Thickened Triethylaluminum 
01 Operating Instruction UL Underwriters' Laboratories 
OSHA Occupational Safety and Health UN United Nations 

Association VFR Visual Flight Rules 
PDC Programming, Design and Con- WCDO War Consumable& Distribution 

struction Objective 
PES Potential Explosion Site WP White Phosphorus 
POL Petroleum, Oil and Lubricants WRM War Reserve Material 
POV Privately Owned Vehicle WSA Weapons Storage Area 
psi Pounds Per Square Inch WSV Weapons Storage Vault 
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BOW TO COMPLETE AF FORM 204'7, EXPLOSIVES FACILITY LICENSE 

1. Item 1. Self-explanatory. 

2. Item 2. Self-explanatory. 

3. Item 3. The inltallation explosives uf'ety 
officer will uaip this number which will con
sist of the last two digits of the calendar year 
and a aerial number, uaigned in numerical se
quence. (For example, the first license iaaued in 
1990 would be numbered 90-1, the second would 
be90-2.) 

4. Section I: 
a. Item 4. Insert building number as ahown 

on TAB C-1 of the base comprehensive plan. For 
an unnumbered facility, insert narrative de
scription such as outdoor storage (in transit). 

b. Item 5. Insert, for example, alert hanger, 
small arms range, egreas shop, security and ad
ministrative building, rod and gun club, or life 
support shop, as applicable. 

c. Item 6. Identify by number assiped. 
d. Item 7. Enter if item 8 is entered. 
e. Item 8. Enter if item 7 is entered. 
f. Item 9. Enter a brief description of facility. 

2. Section n: 
a. Column A. Insert class/division <DOT 

Class may be used when facility is used exclu
sively for explosives in transportation cycle). 

b. Column B. Insert compatibility groups au
thorized by TO llA-1-46 or AFR '71-4, as appli
cable. 

c. Column C. Insert stocklist nomenclature 
for each specific type item authorized in the lo
cation and national stock number (NSN). 

d. Column D. Insert number of items autho
rized (both serviceable and unserviceable). 

e. Column E. Insert total explosives weight 
baaed on number of items authorized 
(clau/diviaion 1.4 items are excluded). 

f. Column F. Insert f1re symbol and chemical 
hazard symbol as required. 

6. Section m. Commander of organization re
questing the license will be the certifying offi
cial. 

'7. Section IV. The individual who ia assigned 
installation weapons safety responsibilities 
completes and signs all copies. 

8. Remarks. The base fire chief will enter the 
specific type, quantity, and physical placement 
off1re eninguishen for the location. Also, when 
proper, conditions of approval, expiration date 
(if other than indefinite), reasons pertaining to 
disapproval, comments of requesting organiza
tion, technical manual references, personnel 
limits, etc., should be included. 

9. Section V. Enter office symbols, dates, and 
names of coordinators. 
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BOW TO COMPLETE AF FORM 943 
FOR SITE PLANNING 

NOTE: Attachment 6 contains instructions 
for uaing AF Form 943 for waivers and exemp
tions. 

1. General lnf'ormation. If' apace il available 
after you enter the required data, you may enter 
additional explanatory iDf'ormation directly 
onto the form. Neatly type or print entriu, u 
neceuary. Submit a Mparate form for each sit
me. When this cannot be done, follow these 
pidelines: 

a. Draw aline completely acrou the'form im
mediately after the lut entry. 

b. Enter the applicable data for the new ac
tion u called for in Mction I. 

c. Enter data for the new liting u done for 
the orieinal siting. Continue onto next sheet if 
necessary. 

2. Purpose of This Form. To describe a facility 
or operation and ita relationship to explosives 
and nonexplosive• sites where quantity-dis
tance separations are required. (See example 
AF Form 943 included in this attachment.) 

3. Section I: 
a. Action Number. Identify the action u a 

site plan and designate in five parta u follows: 
(1) The requesting MAJCOM designation, 

followed by the tenant MAJCOM designation 
where needed to show the siting is for a tenant 
PES (host and tenant, such u: USAFE·MAC). 

(2) The bue and location where the action 
ia loea~d (for example, Hill AFB, HahnAB, Lo
gan lAP, etc.). 

(3) Calendar year designation, based on the 
date the orieinal request il (or wu) sent by the 
bue (89, 78, etc.). This number will remain un
chaneed for the duration of the request, includ
inl recurrine reviews, renewala, and updates. 

(4) An identifier for the type of request, fol
lowed by a sequence number. Uae S for a lite 
plan. Number each request sequentially for 
uch calendar year. For example, the first lite 
plan for the year would be S1. Where more than 
one PES ia included in the request, include an 
identifier for each. For example; 84, S5, or 86. 
Cancelled request& will not aft'eet the number
ing of subsequent requests. For example, if site 
plan USAFE-Hahn 88-810 were cancelled, the 
next siting submitted for Hahn AB in 1988 
would be 88-Sll. 

(5) Programming, design and construction 
element. This number will be assigned by the 
bue civil engineering function. (For example; 
VYHF889003). 

b. Base. Location of the siting action. If' other 
than a military bue, lilt civilian or commercial 
addrus. 

c. Referenced Action. Give the previous site 
plan number if the requested site plan il to 
modify an uilting operation or facility: For ex
ample, if an RSCA was previously approved by 
site plan number ANG-Bosh AFB 89-89, and 
the new sitine il to add an additional mainten
ance bay, ANG-Bosh 89-89 would be lilted here. 
This number il not required for a new facility 
sited at Carroll AFB and is not a modification of 
the existine facility. 

d. Requested Expiration Date. Leave blank. 
e. Approved Expiration Date. Leave blank. 
f. Cost To Correct. Leave blank. 

4. Section D. For distance and explosives 
weight meuurementa, English or standard 
units ofmeuure should be used unless it is im
practical to do so. Do not mix standard (pounds 
and feet) with metric (kilograms and meters) 
measurements. Also, K-factors in this regula
tion are valid for use with standard measure
ment only. 

a. Facility Operation. This section will be 
used to describe the facility or operation being 
sited. The aite plan submission letter may be 
UH to describe the siting as necessary to better 
explain the proposal. 

(1) Column 1. Identify the facility or opera
tion by ita assigned number or other identifier 
(Bldg 123 or F123). 

(2) Column 2. List the number of people 
normally employed at the location. Do not in
dude visitors auch u inspectors or quality con
trol evaluators. 

(3) Column 3. Describe the type of opera
tion normally done at the location. For example, 
M&I, bomb build-up, AFK, trailer mainten
ance, SCPS-2, HAS (3rd Generation, Korean 
Flow Thru), etc. If more space il needed, explain 
it in the cover letter. In this case, an entry could 
refer the evaluator to paragraph 3e, of 52 
TFW/CC letter dated 00 January 2000. Show 
derlllitive drawing numbers when available. 
Quantity-distance Hparation factor will be 
shown in column 15. 
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( 4) Column 4. Show the actual net ex· 
plosives weight computed according to chapter 
5. This would show the proposed siting capacity 
for new PESs, or the previously approved 
weights for existing sites in the case ofmodifica· 
tions or updates. Care should be exercised to en· 
sure the weights listed here agree with other 
sitinga where the proposed facility was shown 
as an ES. Capacity must alway• ahow the sited, 
waived, or exempted weights, whichever ia 
greater. It not, contact MAJCOM safety person· 
nel. Leave blank for nonexplosives sitings. For 
multiple room or bay facilitiea, show the NEW 
for each room or bay or lilt in the aubmiuion 
cover letter. Sited capacity should not exceed 
quantities authorized based on exposed sources. 

(5) Column 5. Show the clasaldivision of the 
munitions expected at the sited PES. For exam· 
ple, 1.1 bombs or 1.2 (12) projectiles. List sepa
rately for each room or bay as applicable. 

(6) Column 6. Enter the MAJCOM and unit 
designation of the agency occupying the facility 
<USAFE-52EMS). 

b. Potential Explosion Site <PES)/Exposed 
Site (ES). This section is used to describe the na
ture of facilities or operations within the clear 
zone of the proposed siting action. In this case, 
show all explosives facilities (PES) and nonex· 
plosives facilities (ES). Additional information 
may be provided in the submission letter, or as 
attachments to the site plan. 
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(1) Column 7 through Column 12. Same 
data elements as shown for columna 1 through 
6. 

(2) Column 13. Show the actual distance 
from the facility listed in column 1 to facility 
listed in column 7. The distance should be 
shown in feet or other standard reference such 
umeten. 

(3) Column 14. Indicate the·quantity-dia
tance separation required between columns 1 
and 7. Thil figure will be calculated based on 
the degree or protection required for a standard 
facility or one that ia hardened against blast and 
fragmenta. For example, squadron operations 
are required to be separated at intraline (K18) 
from explosives loaded aircraft. Normally, this 
would require a distance of 390 feet (K18) for an 
aircraft loaded with 10,000 pounds ofl.1 bombs. 
Siting a hardened operations facility would al
low K7, and "150'" would be entered for column 
14. . 

(4) Column 15. Enter the K-factor or other 
standard used to obtain the distance listed in 
column14. 

(5) Column 16. Leave blank. 

5. Section III, IV, and V. Optional. Required 
only if a waiver or exemption is required. In this 
case, follow instructions in attachment 6. Sig
natures not required when the requesting au
thority signs the submission letter. 

I I 

) 
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Firure 1. Sample AF Form 941. Sample Checklist. 
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HOW TO COMPLETE AF FORM 843 FOR 
EXPLOSIVES WAIVERS AND EXEMPTIONS 

NOTE: Attachment 4 contains instructions on 
using AF Form 943 for site plans. 

1. General Information. Submit a separate AF 
Form 943 for each potential ezploaion site 
<PES). When thia C&DDot be done, follow these 
guidelines: 

a. Draw a line completely acrou the form im
mediately after the last entry. 

b. Total all columna u necesaary for the cur
rently entered action. 

c. Draw another line u in a above. 
d. Enter the applicable data for the new ac

tion as called for in section I, and enter the data 
for it in columna 1 through 16. 

e. Annotate section III to show data that per
tain to each PES. 

2. Purpose of This Form. To request authority 
to depart from the mandatory requirements or 
explosives safety quantity-distance standards 
of this regulation. Deviation requests will be 
submitted by letter. (See example AF Form 943, 
figure 1, this attachment, for more details on 
preparing waivers and exemptions.) 

3. Section I: 
a. Action Number. Assign an action number 

for each PES. This number will remain un
changed for the duration of the request, includ
ing recurring reviews, renewals, and updates. 
The action number is designed in five parts u 
follows: 

(1) The requesting MAJCOM designation, 
followed by the tenant MAJCOM designation 
where needed to show the waiver or exemption 
cause is a tenant PES (host and tenant, such u: 
AFLC-TAC). 

(2) The base or location where the PES lo
cated (for example, Hill AFB, Logan lAP, etc.). 

(3) Calendar year designation, based on the 
date the original request is (or wu) sent by the 
base (89,99, etc.). 

(4) An identifier for the type of request, fol
lowed by a sequence number. Use W for waiver 
and E for an exemption. Number each type of 
request sequentially for each calendar year. For 
example, the f1r1t waiver for the year would be 
W1; the f1r1t exemption would be E1. Where 
more than one PES is included in the request, 
include an identifier for each. For example, 
W 4/W5!W6. Cancelled requests will not affect 

the numbering of subsequent requests. For ex
ample, if waiver AFLC-TAC-HILL AFB 89-W1 
and AAC-BOSH AFB 91-E2 are cancelled, the 
next waiver submitted for Hill AFB in 1989 
would be 89-W2. Likewise, the third exemption 
submitted for BOSH AFB in 1991 would be 
91-E3. -

(5) Programming, design and construction 
(PDC) element. List only if construction is 
planned to eliminate the waiver or exemption. 
Thia element will be provided by the base civil 
engineering function (for example, 
SMYU878032). 

b. Base. Give the location of the situation re
quiring the action. If other than a military base, 
list civilian or commercial address. _ 

c. Referenced Action. Give the previous 
waiver or exemption number if this request is to 
replace or change a previous request. List the 
approved site plan number that authorized the 
operation. If not available, explain this in the 
cover letter. 

d. Requested Expiration Date. Enter this 
date based on scheduled or contemplated com
pletion dates of compensatory actions required 
to alleviate waived conditions. For example, a 
request is made for a 4-year waiver in July 
1989, the requested expiration date is 31 July 
1993. If the request is for a permanent exemp
tion, mark as such. 

e. Approved Expiration Date. This date is as
signed by the approval authority based on a de
termination or circumstances and mission 
needs. In the example above, if the approval of
ficial agreed with the requested expiration date, 
then the approved expiration date would be 31 
July 1993. 

f. Cost To Correct. This is the total dollar 
amount to completely eliminate all violations. If 
not ezpressed in dollars, show currency used 
and convenion rate. 

4. Section 11-Facility Operation. Use this sec
tion to describe the facility or operation which is 
causing the waiver or exemption situation 
(PES). Use the cover letter or other documenta
tion to further describe the general aspects of 
the request. 
- a. Column 1. Identify the facility or opera
tion by its assigned number or other identifier 
(Bldg 123, aircraft spot 2, bomb build-up pad 2). 

·. 

\ 

-' 
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b. Column 2. Optional. See instructions for 
columnS. · 

c. Column 3. Briefty describe the type of 
building or structure where the explosives are 
located. For eumple, butler b~lding, RSCA, 
open pad, igloo, 3rd generation HAS, or Korean 
Flow Thru. If more space is needed, use the sub
mission letter. Show deftn.itive drawing num
bers when available. Quantity-distance aepara
tion factor will be lhown in column US. For 
runways and tuiwaya, show cluaification (i.e., 
joint use or military). 

d. Column 4. Show the actual NEW in 
pounds computed according to chapter 5. This 
weight must qree with other waiver, exemp
tion, or litinp where the facility wu involved. 
For a multiple bay or room facility, state iflimit 
il for all rooma combined or for individual bays. 

e. Column 5. Show the clau and division of 
the munitions at the facility. For eu.mple, 1.1 
bombs or (08) 1.2 projectiles. List separately for 
each room or bay u applicable. This listing may 
be included u an attachment to the request. 

f. Column 6. Enter the MAJCOM and unit 
designation of the agency occupying the facility 
(for example TAC-388EMS). 

5. Section D-Potential Explosion Site 
<PES)/Expoaed Site <ES). Uae this aection to de
ac:ribe the facility or operation exposed by the 
PES (columna 1 through 6). If there is insuffi
cient room to do 10 here, continue the descrip
tion in the cover letter, or by separate attach
ment. Where available, definitive drawing 
numbers should be used. Show all exposures 
within the clear zone of the PES that do not meet 
the required Q-D. The requester, by listing only 
exposures that do not meet Q-D standards, cer
tifies that those not listed meet the standards. 

a. Column 7. Facility Number. Each ES that 
must be shown will be identified by this num
ber, consisting of two parts, aeparated by a hy
phen. · 

(1) The PES type sequence number from 
the Action Number sec:tion above (such u W2, 
E1,etc.). 

(2) A sequence subnumber for each ES. For 
eu.mple, if the PES is W2 and there are three 
exposed sites which do not meet Q-D, they would 
be identified u W2-1, W2-2, and W2-3. The de
letion of previously identified ESs does not af
fect the assigned identification numbers of oth
er ESs shown. For example, if exemption E2 bad · 
three violations, numbered 1 through 3, and vio
lations 1 and 2 were corrected and cancelled, 
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then exemption E2 would have only one viola
tion, identified by ita originalsubnumber 3, that 
isE2-3. 

(3) Where an AF Form 943 is used for more 
than one PES, and the ES falls within the clear 
zone of or violates Q-D from more than one PES, 
include a subnumber for each PES. For exam
ple, if the request coven three explosives cargo 
aircraft loading spots, W1, W2, and W3, and the 
fire station is the first ES for Wl and W2 and the 
1ec:0nd ES listed for W3, the subnumber for the 
fire station would be W1-1, W2-1, and W3-2. 

b. Column 8. Enter the maximum number of 
personnel expected at the ES.Ifthe ES is a place 
of periodic auembly, enter the number normal
ly auembled. More than one entry in this col
umn may be needed. Personnel will be identi
fied with prefix u follows: "M" for military and 
civil aervice or supporting contractQr technical 
repreaentatives functioning for the military; 
"DIC" for dependents and civilians not shown as 
"M." Total the number of personnel at the bot
tom of the column. Estimates are acceptable. 

c. Column 9. Give the same type of informa
tion as called for in column 3. 

d. Column 10. Note: Intermagazine Q-D can
not be waived or exempted. See paragraph 5-3d. 
Leave blank for nonexplosive& operating facili
ties. For explosives locations, show same type of 
information called for in column 4. 

e. Column 11. Give the same type of informa
tion as called for in column 5. 

f. Column 12. List the same type of informa
tion as given in column 6. If personnel are as
signed to unit other than the organization 
owning the PES, ensure coordination is accom
plished according to paragraph 11-8. 

g. Column 13. Show the distance from the fa
cility <PES> listed in column 1 to the exposure 
(ES> listed in column 7. Show this distance in 
feet or other standard reference such as meters. 
The meuurement should match that used on 
scaled maps accompanying the request. 

h. Column 14. Enter the separation required 
between the PES (column 1) and the ES (column 
7), measured as outlined in paragraph 5-10. The 
required distance will be computed based on the 
proper K-factor u listed in column 15 or the 
minimum fragment distance required in chap
terS. 

i. Column 15. Enter K-factor used to com
pute required separation shown in column 14. If 
a K-factor is not proper, show the required sepa
ration criteria; include AFR 127-100 paragraph 
reference, etc. 
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j. Column 18. Enter the current dollar value 
of the ES. Estimates will suftlce. It current dol· 
lar value is not used, specify costinr method. To
tal the dollar value of all ESs at the bottom of 
the column. 

8. Section m. For waiven~ and ezemptiona re
quiring Secretary or the Air Force (SAF) ap
proval, see attachment 7 for an example of an 
additional cover letter that the MAJCOM must 
prepare to send the waiver or exemption Cor ap
proval. 

a. Item 1. Indicate the etrect an explosion or 
rlH (maximum credible event) at the PES would 
have on the unit million, or other supported. 
agencies. Also describe the etrect iC the request
ed action iJ not approved. Carefully consider 
fragment and blast damage radii. Use chapter 
5, section E, to estimate damage. The following 
are examples of expected losses: aircraft, mod· 
erate damage; 10 percent or aircraft mainten· 
ance facilities; 100 percent of POL facilities; 
and time periods related to recovery. For exam· 
pie, 100 percent loss 2 days, 20 percent loss 5 
additional days. Estimates are acceptable. 

b. Item 2. Describe any-corrective actions 
and compensatory precautions and controls that 
will be used to achieve safety during operations 
when the request is approved. 

(1) State whether corrective action can or 
cannot be done locally with available funds or 
other resoW'ces. It no construction or corrective 
actions are shown, explain why. Show planned 
or programmed (funded and unfunded) actiona 
to eliminate violationa. This may include rec· 
ommended actiona to be taken by higher head· 
quarters in approving projects. assigning 
priorities, funding revisiona to standard facili-
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ties, etc. It local projects have been initiated 
that involve funding, show the following: 

(a) Conatruction priority aaaigned. 
(b) Category code of project. 
(c) Military Construction Program 

(MCP) item number. 
(d) Filcal year durinr which eonatruc· 

tion will occur. 
(e) Whether or not a site plan, as de

scribed in chapter 8, has been sent to higher 
headquarten. Where higher-headquarten ac
tion has been recommended, proper levels will 
comment about action taken or contemplated, 
showina projected completion dates, imple
mentinr projects assigned, etc. Put these com· 
menta under "remarb" on the Corm. If otT-bue 
violationa apply, include actions being taken to 
ne,otiate euementa. 

(2) Include any operational controls neces· 
sary. For example, an operating location will 
only be uaecl after a nearby inhabited building 
not meeting Q·D is vacated. 

c. Item 3. Give the reason Cor the request. 

7. Section IV. Modify the signatW'e blocks or 
add an additional signature page if an activity 
requires a different action routing or more sig
natW'e blocks. SignatW'e by the wing or base . 
commander shows that the request is needed for 
the mission. The approving authority is certify
ing the risks involved are acceptable for strate· 
gic or compelling reasons. 

8. Comments. Give reasons for disapproval or 
special conditiona of approval. Identify com· 
menta by office symbol. Add any additional pre· 
cautions, controls, or actions to be taken by the 
intermediate command or installation to limit 
risks. 
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SAMPLE LETTER-SECRETARY OF THE AIR FORCE QUANTITY-DISTANCE 
EXEMPTION REQUEST 

DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS AIRCRAFT OPERATING COMMAND (AOC> 

ANYWHERE AIR FORCE BASE XT 12345-6789 
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25 December 1989 

REPLY TO 
A '!'TN OF: CC 
SUBJECT: Secretary or The Air Force (SAF) Exemption, My AFB, State (Country) 89-E1 TJlRU E6, 

Inhabited Building Distance to Civilian Off-base Dwellings 
TO: AFISC/CC 

1. The IUbject request hu been evaluated at this Headquarter~ by the appropriate staff agencies and I 
have concluded that all reasonable and prudent actiona have been taken and the siting described below is 
the best possible alternative. For this reason, we ask your assistance in obtaining SAF approval for the 
proposed conatruction (ezisting siting). The following information describes our efforts to comply with the 
appropriate quantity-distance (Q·D> standards, and provides justification for our request for these exemp
tions. 

a. Cause. Headquarter~ AOC hu determined that in the event of hostilities, it will be necessary to 
deploy an additional wing of B-5 aircraft to My AFB, State (Country). This action was taken due to the 
unique location of this base in close proximity to expected hostilities. This action dictates the beddown of 
munitions and related assets, incJuding maintenance facilities, beyond the ability of this base to absorb and 
meet Air Force and DOD Q-D standards. In addition to deployment for actual hostilities, exercise deploy
ment will be conducted two to three times each year for periods of 2 to 4 weeks each deployment. 

b. Exposures and Required Separations. The deployments are expected to continue for an indefinite 
period of time. Even when the aircraft. are returned to home base, the munitions will remain in storage to 
support future contingencies. The potential explosive sites (PESs) include two aircraft. parking locations 
and four munitions storage igloos. The exposed sites (ESa) include one apartment building and three in· 
dividual homes. A description of the PESs, ESs, and actual separation distances are detailed in the at
tached exemption requests from the 987th Tactical Fighter Wing Commander. AFR 127-100, Explosive 
Safety Standards, requires that civilian dwellings must be provided protection to a level not exceeding 1 psi 
overpressure, with a minimum distance of 1250 feet for fragment protection from our explosive stocks. The 
igloos are sited for 120,000 to 250,000 pounds of 1.1 (high explosive) munitions; this requires a separation 
distance of 2565 to 3150 feet. The nearest building is located at only 1900 feet. The aircraft parking loca
tiona are sited for 1237 pounds of explosives, requiring a minimum of 1250 feet separation. The nearest 
exposure is 973 feet from the aircraft.. 

c. Effects. The apartment ia of wood frame conatruction with stucco facings. It is expected to sustain 
major damage approaching 30 percent destruction in cue or an accident at the wont exposure (igloo 862). 
Occupants or the building are expected to suft'er temporary to permanent-partial hearing lou. Some will 
experience bodily injuries from direct blast effects and building debris. Injuries are expected to require 
10me hospitalization, but no fatalities are expected. The homes are conatructed or cement block. The house 
with the worst exposure (to aircraft parking location C-1) would suffer minor damage to the structure with 
conaiderable glass breakage. People in the open would be exposed to hazardous fragments which could be 
fatal. 

cl. Damage Reduction Efforts. We have reducecl individual magazines to minimum loadings consistent 
with our mission requirements. The magazine causing the greatest exposure agloo 862) will be given prior
ity consideration for further reductiona. We have implemented the "bulk storage" concept to the maximum 
degree possible, and have rewarehoused munitions away from the exposed sites. Increased emphasis will 
be placed on aaf'ety and quality control inspectiona along with more frequent (U'e drills and exercises. 
Operating instructions have been written covering all operationa. Explosive limits at the aircraft. parking 
locations are for a single worst case load and exceu munitiona will not be positioned at these locationa. 
Additionally, we will load at aircraft.locationa that have no viola tiona as much as practical. 
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2. Options: 
a. Deploy the aircraft to another location. ~ stated above, this is the optimum location for the mission, 

and to reassign it may jeopardize US stratepc interests and bilateral defense agreements. 
b. Reduce the munitions stockpile. My AFB is isolated and not easily supported via the logistics supply 

network on short notice. The mission of the wing could be seriously ~mprom~ if the ~~itions, in the 
types and quantities required, are notprepoaitioned. · · · · , · ; 

c. Build more storap structures and reduce individual igloo loadinp. Building mcire iglooa would re
duce theloadinp on the igloo involved, but would target additional otT-base dwellinp and cause even more 
exposures. . ~ . · · ' .. · · . · · 

d. Purchase the exposed structures and relocate the families. This is not advisable because the Air Force 
does not have the authority and host nation omciall will not support the effort. We will coiithiue tO wort 
this approach u we have for the put several years. It is an agenda item for the uPc:ommg negotiation~ 
involving our Status of Forces Agreement. At this point it does not loot very promising, and the OPlan 
implementation date is rapidly approaching. ·· · · · · · 

"·· . 

3. Our mission tasking ia abaolutely essential and the munitions must be propositioned in order to ensure 
succesa ofthia eft'ort. We have exhausted all options in our eft'ortl to meet explosives safety standards at My 
Base, and Secretary of the Air Force approval of these exemptions is required to'proceed. · 

lAtch 
.. : ... 

Exemption Request 

MAJCOM Commander 
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TECHNICAL DRAWINGS 



~' ~ 

'· 

WEST GATE 

C)'? 

' 

DETONATION 
BERM 

lA~ \ ~~·\ !JIIJ I . \ \1 """' / ./ .· ~ ' 

X 

I 
X 

I 
X 

I 
X 

X 

\ 
X 

I I ~04 
lx-x-

fp 

x-x-
1 ..,;K,--x--x 

8' 

X 

\ 
X 

\ 
X 

\ 
X 

\ 
X 

\ 
X 

\ 
X 

\ 
X 

I 
X 

\ 
X 

\ 
X 

I 
X 

N 0 R T H 

LEGEND 

I c~ I BERM AREA 

e SOIL BORING 

~ EXPLORATORY BOREHOLE 

UNIMPROVED ROAD 

~99 ------- CONTOURS (INTERVAL 1 Ff) 

X -- X -- FENCE LINE 

_..,.. - __. 1 00 YEAR FLOODPLAIN BOUNDARY 

~~ 100 YEAR FLOODPLAIN AREA 

100' 75' 50' 25' 0' 100' 

$cole• 1' = 100' 

N•\26420512\01 \BERMDESN\ 9-9-93 

Figure Dl-7a. OD Unit Plan View -
Detonation and Outer Berm Cross-Sedinn~ 



r"\. 

A 

l 
107 

_J 106 w 
GJ 105 _J 

L5 104 
UJ 

z 103 
L5 102 ::::;; 

w 101 > 
0 
CIJ 100 
~ 

tJ 99 
w u.. 98 

' ' ' ' 0 50' 100' 150' 

8 

I 
107 

_J 106 w 
GJ 105 _J 

~ 104 w 
UJ 

z 103 
L5 102 ::::;; 

w 101 > 
0 
CIJ 100 
~ 

tJ 99 
w u.. 98 

' 0 50' 100' 150' 200' 

--- -, 
I 

A' 
DETONATION BERM 

' ' ' 200' 250' 300' 350' 400' 450' 500' 550' 600' 650' 700' 

DISTANCE IN FEET 

B' 

11-'''111_ ... 
'" ·111 11 1 Ill 11 lmil 1 Ill 11 1 II I II I 11 1 =n 1_ .. -I == ==Ill -, l--111--111--111_1 11-_111---111==111 111 111~ I TfT~III- -II ~,,ill ill Ill I II - - - I II I 11==111==111-l I ' ~111==111==111 'I 

250' 300' 350' 400' 450' 500' 

DISTANCE IN FEET 

550' 600' 650' 700' 750' 

N:\26420512\01\SECTA-A\8-5-93 

Figure Dl-7b. OD Unit - Detonation 
and Outer Berm Cross-Sections 



,-,.,. 
I I I . I~ t~ ::: ~J r 6' EXIT -I I 

8' 
64' 

6' EXIT 

t 21~ ',, // ~~ 
SLciPE s z ',,',,, / , , _j 

DETONATION BERM DESIGN 

44' 

10' 0' 10' 

~W I 
Sca.le' 1' = 10' 

N,\26420512\01 \BERM\ 9-8-93 

Figure Dl-7c. OD Unit -
Detonation Berm Plan View 



If \ 

WEST GATE 

l 

~ "'/ . / ·~ -- -- I 

'o.., f' / I 

l
x-x-x - -X x-x Xl / / NORTH 

1 

/ o'?-cv / 
/ ~ / 

/ <y00 / 
/ GG / 

--- & /~~/ ...... / () / 
I / / 

X 

\ 
X 

I 

I 
X 

I 
X 

I 
X 

I 
X 

I 
X 

I 
X 

I 
X 

I 
X 

I 
X 

lx-x-

DETONATION 
BERM 

x-x-\x-x-x x-x-

X' / 
00 ~// 

X 

\ 
X 

\ 
X 

I 
X 

I 
X 

I 
X 

I 
X 

I 
X 

I 
X 

I 
X 

I 
X 

I 
X 

I 
-x-x 

LEGEND ------------------------

c=J.- .. .. 
.. BERM AREA 

100' 75' 50' 25' 0' 100' 

Sco.le1 1• = 100' 

Nl\26420512\01 \BERMDESN\ 9-8-93 

Figure Dl-7d. OD Unit - Plan View 
Outer Berm Cross-Section 



, '\ 

_.J 
w 
> w 
_.J 

L5 
(/) 

z 
L5 
~ 

w 
> 
0 
m 
<( 

L:i 
w 
LL 

\.) 

107 

106 

105 

104 

103 

c 
I 

0 

GEOTEXTILE-
FILTER FABRIC 

5' 

PROPOSED BERM 
TOP OF BERM ELEV. 1 06.5 

I I I I I I I I I I 
15' 20' 25' 30' 

DISTANCE IN FEET 

PROPOSED BERM 

c' 

35' 

3' 

Scale: 1" = 3' 

N:\26420512\01\NEWBERM\9-8-93 

Figure Dl-7e. OD Unit Outer 
Berm - Constn1ction f'ro'>~;~-~prtion 



I i 

T.O. llA-1-42 

SECTION Ill 

METHODS OF DISPOSAL 

3-1. GENERAL. 

NOTE 

•Disposal by burying or dumping 
in wells, marshes, streams, 
inland waterways, waste places 

or pits is not authorized. 

•Munitions with compatible 
characteristics and similar 
disposal procedures may be 
disposed of in the same op
eration. 

3-2. Disposal may b~ acco~plished byJ -

burning, detonation, static firing or 

demilitarization. General procedures 

for each disposal method are included 

in this section. Specific procedures 

and additional requirements, if neces

sary, are listed in Sections VI through 

IX. 

3-3. BURNING. 

I WARNING I 
•Burning high explosives when 
initiators of any description 

are included will almost cer
tainly result in a detonation. 

ein a disposal-by-burning opera

tion, the possibility of a 
detonation must be considered. 

•Mixing of bulk explosives will 

not be permitted during burn

ing operations. 

eSince explosives contain their 

own .oxidizer, burning explo

sives cannot be extinguished 

by smothering. 

Disposal by open burning will 
not be undertaken when wind 
velocity exceeds 24 kph (15 
mph). 

• 
NOTE 

Open burning of munitions may 
violate state or local air 
pollution laws. Contact the 
Base Bio-Environmental Engi
neer for additional informa-

-tion. 

( 3-4. Disposal by burning may be accom

plished on the surface, in a pit, in a 

trench or in a burning furnace, in ac

cordance with the following paragraphs. 

Munitions to be burned will be examined 

carefully to make certain that no re

movable detonators or blasting caps are 

included. All removable detonators, 

blasting caps, etc., will be removed 

from munitions to be burned to avoid 

unexpected detonation. Sites will not 

be left unattended during burning, but 

will be observed from the specified 

safety distance. 

3-5. SURFACE BURNING. Surface burning 

is an expeditious method of disposing 

of munitions such as noninitiating high

explosives and solid propellants. The 

applicable table in Sections VI through 

IX will be referred to for information 

pertaining to disposal of a specific 

item. Surface burning operations will 

not be repeated at the same burning site 

within a 24 hour period. Generally, 

surface burning procedures are as fol

lows: 

3-1 
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NOTE 
Items may be removed from con
tainers and stacked or con
tainers may be stacked. 

a. Stack items/containers in a pile 
on the surface. 

WARNING. 

Volatile flammable liquid will 
not be used to facilitate b~-~
ing. 

NOTE 
•Volatile flammable liquid is a 

liquid whose vapor can be ig
nited at or below temperatures 
of 100°F, i.e., ether, acetone, 
gasoline, ethyl alc~hoi, 
methyl alcohol, benzene, tol
uene, zylene, amyl acetate, 
napalm and JP-4. 

•Motor oil or fuel oil may be 
poured over the material to 
assist combustion. Oil may 
be added either as layers are 
constructed or after all muni
tions have been laid. Used 
motor oil may be used. 

b. Pour motor/fuel oil over entire 
pile, if applicable. 

c. Prepare ignition train in accor
dance with Section IV. 

d. Effect ignition in accordance 
with Section IV. 

e. Inspect the pit for unburned or 
partially burned munitions. Inspection 
will not be performed until at least 12 
hours after the fire has burned out. 
The inspection will be performed by one 
qualified person with a second quali
fied person acting as a safety backup. 

3-2 

3-6. PIT/TRENCH BURNING. Pits or 
trenches'will be utilized if the possi
bility of propulsion exists or to limit 
fragmentation if detonation should oc
cur. Pits or trenches will ~ be re
used within a 24 hour period. The ap
plicable table in Sections VI through 
IX will be referred to for additional 
information pertaining to disposal of a 
specific munition. Generally, pit/ 
trench burning procedures are as follows: 

a. Dig a pit/trench at least 1.22 
meters (four feet) deep with sides slop
ing enough to prevent cave-in. Size of 
the pit or length and width of the trench 
will be determined by the quantity of 
material being disposed of and by safety 
distances established for the burning 
site. 

... : 

b. Place combus~ibie materi~l, such 
as scrap wood, in the bottom of the pit 
at least 0.31 meter (one foot) deep. 

c. Place munitions on combustible 
material, ensuring that the combustible 
material extends beyond the layer of 
munitions. Layers of combustible mate
rial and munitions will be formed as 
necessary, allowing an air space of not 
less than 0.31 meter (one foot) between 
the top layer of munition and the top 
of the pit/trench. 

WARNING I 
Volatile flammable liquids will 
not be used to facilitate burn
ing. 

NOTE 
Volatile flammable liquid is a 
liquid whose vapor can be igni
ted at or below temperatures of 
100°F; i.e., ether, acetone, 
gasoline ethyl alcohol, methyl 
alcohol, benzene, toluene, xy
lene, amyl acetate, napalm and 
JP-4. 

c· 
(.. : 
\" 
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NOTE 
Plastic sheeting (NSN 8135-
00-579-6487 or equivalent) 
may be used if needed to line 
the bottom of the burning pit 
to prevent motor/fuel oil 
from soaking into the ground 
too rapidly. Motor oil or fuel 
oil may be poured over the 
material to assist combustion. 
Oil may be added either as 
layers are constructed or after 
all munitions have been layed. 
Used motor oil may be used. 

d. Pour motor/fuel oil over entire 
pile, if applicable. 

e. Prepare ignition train in accor
dance with Section IV. 

f. Effect ignition in accordance 
with Section IV. 

g. Inspect the pit for unburned or 
partially burned munitions. Inspection 
will not be performed until at least 12 
hours after the fire has burned out. 
The inspection will be performed by one 
qualified person with a second quali
fied person acting as a safety backup. 

3-7. BURNING FURNACE. A burning fur
nace (figure 3-1) may be constructed 
if quantities of munitions to be dis
posed of warrant a permanent burning 
site. A furnace is considered a safer, 
more expeditious method of burning such 
items as small arms ammunition, delay 
elements, primer detonator, etc. Loca
tion of the burning furnace will be de
termined by appr"oved site safety dis
tance. 

NOTE 
•Previously constructed and ap
proved burning furnaces pre
sently in use need not be re
constructed or modified to 
comply with AF drawings for 
new furnaces. 

T.O. llA-1-42 

eThe burning furnace will be 
constructed in a controlled 
area, and users will take 
precautions necessary to en
sure against pilferage of 
munitions residue. 

3-8. BURNING FURNACE CONSTRUCTION. Fur·· 
naces will be constructed in accordance 
with official AF drawings. Aperture 
cards of these drawings may be obtained 
f~om .00-ALC/MMWR Hill AFB, UT 84056. 
S'ite requirements, other than the fur
nace itself, are as follows: 

a. The barricade shown per item 1, 
furnace installation, will be built of 
reinforced concrete. The barricade 
shown per item 2, furnace installation 
(AF <!rawing), wil,_l be built of rannned 
earth o"r sandbags sloped ~0 prev~nt 
slipping. A reinforced concrete barri
cade is recommended; however, if earth/ 
sand is used, the side facing the fur
nace will be protected from the intense 
heat of the furnace by noncombustible 
material. 

b. A loading platform will be pro
vided of sufficient size to allow two 
men to work and of height necessary to 
allow loading personnel to load the baf
fle without danger of dropping items, 
but low enough to prevent personnel 
looking into the baffle. Guardrails 
will be provided. 

c. The fuel supply tank and its sup
port will be as shown in figure 3-1. 

d. The fuel line from source to fur
nace may be laid on the ground in lieu 
of being buried. If this method is 
used, the one inch pipe will be enclosed 
in a large diameter pipe or protected by 
2 x 4s. 

e. The furnace grate, items 7 and 11, 
and the angle retainer, item 22 (AF draw
ing), will not be fastened to the furnace 
assembly. Removal of these items facili
tates cleaning the furnace. The angle 

Change 7 3-3 
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SMOKE STACK. 

SMOKE 
STACK 
BAFFLE 

, 
, 

, , 
, , 

, , , , , , , , 
, , , , , , , 

INJECTION CHUTE 
SAFETY BAFFLES 

a=:::=::t:======= 

Figure 3-1. 

retainer holds the sand in the bottom 
of the furnace and closes any gap be
tween the bottom of the furnace and the 
door. 

3-4 

I WARNING • 

After a disposal operation, 
furnace will be allowed to 

Burning Furnace 

cool not less than 12 hours 
before approaching from any 
side other than the barri
caded side. 

3-9. BURNING FURNACE OPERATION. The 
burning furnace will be operated in ac
cordance with the following procedure. 

( .. 

i 
t.:· ~-·· J·.~:-· 
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I 
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a. Visually check furnace for 
cracked welds, excessive warping of 
door and grate, adequate fuel supply, 
blocked fuel pipes, etc. 

b. Check sand in bottom of furnace 
to ensure a depth of approximately 5 to 
7.6 centimeters (two to three· inches). 

c. Open fuel valves at both fuel 
supply and at furnace. 

d. Allow sand to become saturated 
with oil. 

e. Turn off fuel supply at furnace. 

f. Ignite oil using.a burning stick 
or oil saturated waste. 

NOTE 
It may be required to-ignite 
oil after door is closed on 
some model furnaces to prevent 
possible injury. Ignition may 
be accomplished through air 
vents on these models. 

NOTE 

g. 

Jetting will be audible and 
flame will be burning above 
the fuel line. Jetting 
should take palce in approxi
mately 10 minutes. 

Allow fuel line to jet. 

NOTE 
Too much oil will cause jet
ting to discontinue and fur
nace will produce excess 
smoke. 

h. Turn on the fuel valve at the 
furnace only enough to maintain jetting. 

i. Close door. 

j. Allow approximately 30 minutes 
for furnace to heat completely. 

T.O. llA-1-42 

WARNING I 
eAll personnel will withdraw 
to a safe disrance behind 
the barricade. 

•Personnel will not look in
to the feed chute at any 
time during the disposal op
eration or for at least 12 
hours after the disposal 
operation is completed. 

•Munitions to be disposed of 
will be positioned in a safe 
area behind the barricade. 

NOTE 
Packing material, boxes, 

. clips, etc._will not be fed 
into the furnace. 

k. Remove all packing material, 
boxes, clips, etc. from munitions being 
disposed of. 

1. Ensure that bottom baffle is 
closed and top baffle is open. Check 
lock handle. 

m. 

I WARNING I 
•When loading feed chute en

sure hands are withdrawn as 
soon as munitions are placed 
in chute. 

•Personnel loading the feed 
chute will wear ear, eye, 
and hand protectors during 
the disposal operation. 

NOTE 
It is advisable to load the 
feed chute with a few items 
at a time until baffle capa
city has been reached. Maxi
mum number of items to be 
loaded at one time is deter
mined by the size of the item. 

Load feed chute. 

Change 9 3-5 



I 

T. 0. llA-1-42 

n. Close top baffle. 

o. Open lower baffle. 

p. Allow sufficient time for all 
items to function. 

q. Repeat steps k. through p. until 
munitions have been disposed of. 

r. Turn off both fuel valves. 

s. Observe minimum 12 hour wait 
period prior to approaching furnace. 

I WARNING • 

Any unexploded munitions will 
be disposed of by EOD. 

t. Visually inspect aha remove 
munitions residue. 

u. Clean and check furnace. 

3-10. DETONATION. 

I WARNING • 

•Do not attempt to detonate 
any item listed in this man
ual using less than th.e ex
plosive charge specified in 
the individual procedures. 

•Blasting caps used for ini
tiation of explosive charge 
will not be buried. 

•Do not work with electric 
blasting caps or other elec
tro-explosive devices while 
wearing static producing 
clothing (nylon, silk, syn
thetic hair, etc.). 

•Blasting caps will be carried 
in approved containers and 
will be kept out of direct 
rays of the sun, whenever 
possible. 

3-6 Change 9 

When explosive charges are to 
be ~vered with earth or 
tamped with earth, the charges 
will be fitted with detonating 
cord leads that protrude a 
minimum of 1.8 meters (six 
feet) through the earth. 

•A search of the surrounding 
area will be made after each 
operation. Any munition that 
has been thrown from the pile/ 
pit will be detonated in place 
by EOD. 

-~~ere operations require the 
use of a personnel shelter, 
the shelter will be located 
not less than 91.5 meters (300 
feet) from the disposal site 
and wi.:ll afford sub.stantial 
fragment-proof overhead cov~r 
and frontal protection. 

NOTE 
•The requirement to cover a 
pit with 0.61 meter (two 
feet) of earth may be dele
ted if adequate distance is 
available so that danger to 
personnel from fragmentation 
is not a factor. 

•Use of detonating cords, 
safety fuses and electric 
or nonelectric blasting caps 
will be in accordance with 
Section IV of this manual. 

3-11. Disposal by detonation may be ac
complished on the surface or in a pit/ 
trench. Procedures vary greatly due to 
the size of the item, amount and type of 
explosive contained in the item, amount 
and type of exp~osive charge necessary 
to ensure complete destruction, method 
of priming etc. Warnings pertaining to 
specific munitions are contained in Sec
tions VI through IX. Specific procedures 
are contained in Sections VI through IX. 

(. 



3-12. A few items are disposed of by a 
L"'.ethod that combines detonation and 
burning, wherein the item case is rup
tured by an explosive charge and the 
explosive and/or propellant in the item 
burned. When applicable, this method 
is referenced in the table lis~ing the 
item. The site will not be left unat
tended during disposal, but will be ob
served from the specified safety dis
tance. 

3-13. STATIC FIRING. 

3-14. A few munitions are most conven
iently disposed of by static firing. 
Procedures and additional safety re
quirements are listed in Section VI 
through IX. 

3-15. DEMILITARIZATION. 

3-16. Demilitarization is the act of 
destroying the military offensive or 
defensive advantages inherent in muni
tions and prevents further use of the 
item for its intended purpose. If an 
item can be most advantageously dis
posed of by demilitarization, the 
Ammunition Disposition Report will list 
specific instructions. 

T.O. llA-1-42 

3-17. REPORTS. 

3-18. AF Form 191, Ammunition Disposi
tion Report (ADR) will be submitted in 
accordance with AFM 67-1. After-the
fact ADRs will be submitted if immedi
ate disposal of hazardous munitions has 
been authorized by local commanders. 

3-19. CERTIFICATION OF SCRAP METAL. 

3-20. All scrap generated from disposal 
operations will be inspected and certi
fied in accordance with T.O. llA-1-60. 

3-21. DEACTIVATION FURNACE. (~~muni
tion Peculiar Equipment 1236.) 

3-22. Organizations that control and 
maintain these Army produced machines 
and require parts or assistance should 
contact direc.t: · 

Contact direct: AMCCOM Rock Island, 
IL DRSMC-DSM-MB 
Autovon 793-6881 or 
793-6275 

or for engineering assistance: 

Tooele Army Depot, UT 
SDSTE-AE 
Autovon 790-2911 

Change 9 3-7/(3-8 blank) 
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DEPARTMENT OF THE AIR FORCE 
Headquarters, USAF 
Washington DC, 20330-5000 

EXPLOSIVE ORDNANCE DISPOSAL SPECIALIST 
AND 

EXPLOSIVE ORDNANCE DISPOSAL TECHNICIAN 

STS 464XO 
(For AFSCs 46430/S0/70) 

December 1989 

1. The implementation-of this STS for technical training provided by Air Training Command is with the 
class entering 891211 and graduating 900703. 

2. Purpose of this Specialty Training Standard (STS}. As prescribed in AFR 8-13, this STS: 

a. lists in column 1 of attachment 1 the most common tasks, knowledge, and technical references (TR) 
necessary for airmen to perform duties in the 3-, 5-, and 7-skill level AFSC in the Explosive Ordnance 
Disposal ladder of the Munitions and Weapons career field. These are based on an analysis of the duties 
in AFR 3g-1 effective 1 February 1988. 

b. Provides OJT certification columns in attachments 1 to record completion of task and knowledge 
training requirements. Certification is accomplished as outlined in AFR 50-23. 

c. Shows formal trainin~ requirements. Column 3A(1) of attachment 1 shows the proficiency to be 
demonstrated on the JOb by £ e graduate as a result of training in courses GSAQN46430-000 (PDS Code 8Zl) 
and GSABN46430-001 (PDS Code 9BR) described in AFR 50-S. When two codes are used in column 3A(l), the 
first code is the established requirement for resident training on the task/knowledge. The second code 
is the level of training provided in the course due to resource constraints. There is no AFSC-awarding 
7-level advanced course or 7-level COC. Item 30 of this STS fs supplementary training taught in course 
GSAZN46470-001 (PDS Code 6AQ). It is not 7-level AFSC-awarding or 7-level COC training •. 

d. Becomes a job gualification standard for on-the-job training when placed in AF Form 623, 
On-the-Job Training Record, and used according to AFR 50-23. For UJT, the tasks in column 1 are trained 
and qualified to the go/no go level. Go means the individual can perform the task without assistance and 
meet local requirements for accuracy, timeliness, and correct use of procedures. 

· e. Indicates in column 38(2) career knowledge provided in the 5-skill level CUC. See ECI/AFSC/CDC 
listing maintained by the unit OJT manager for current CDC listings. 

f. Is 1 guide for develotment of ~romotion tests used in the Weighted Airman Promotion System 
(WAPS). Specialty Knowledgeests (SK s) are developed at the USAF Occupational Measurement Center by 
senior NCUs with extensive practical experience in their career fields. The tests sample knowledge of 
STS subject matter areas judged by test development team members to be most appropriate for promotion to 
higher grades. Questions are based on study references listed in AFP 39-8. Individual responsibilities 
are in Chapte~ 14 of AFR 35-8. 

3. Proficiency Code Key. Attach1~ent 1 contains the proficiency code key used to indicate the level of 
training anl1 knowledge provided by resident training and career development courses. 

4. Recommendations. Report unsatisfactory performance of individual course graduates as prescribed in 
AFR 50-JB. Report inadequacies of this STS through channels to HQ ATC/TTO. Reference specific STS 
paragraphs. 

BY ORDER OF THE SECRETARY OF THE AIR FORCE 

OFFICIAL 

WILLIAM 0. NATIONS, Colonel, USAF 
Director of Information Management 
end Administration 

Super~edes STS 464XO, October 1987 

r 

LARRY D. WELCH, General, USAF 
Chief of Staff 
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QUALITATIVE REQUIREMENTS 

PROFICIENCY CODE KEY 
·. 

lo-' .. :;:,:::::_r.,·.:_:,>: SCALE DEP'INITIONI Tllo ln .. IYI .. ual 
VALUE 

' 
Can 'o olmplo POrto of 1111 look, H•.,• 10 Ito to., or allown II ow to 'o motl of 1111 \Ilk, 

Ill 
(EXTIIEMELY LIMITED) 

u z 
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• (HIGHLY P'IIOP'ICIENT) 
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Ill 
Cl 
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lllloiJ_, 
<C-'"' ... ~> 
• o"' • Can lcltnllfr Will' tncl whon tilt lltk mutlltl .. 0111 anclwlll' aacll ttop IIIIHcltll, (OPEIIATING P'IIINCIPLEI) 

z-' 
¥ 

Ill C:.n Prtcllct,laolalt, ancl rtaolwt prolllttnl altout tllo lltk. (ADVANCED THEORY) 

A Can lllonllfl' ltaale ftcta anlltormt Uoulllll tultloct. (P'ACTI) . ... .., 
uC1111 • Can lclonllfr rolatlonthlp of ltulc facll anll tlllo tantral prlnclplot eltout tile tultJoct. (P'IIINC.,LES) 
~o_, 

"'"' ai> 
0~ c Con analrll facta on• prlnclpltt ancl .... IOncluaiOIIt IIIOUt tllo IUII)oct. (ANALYSIS) 

• z •• I 
0 Can owaluote eon•ruont on• makt propar lltcltlono 11t111t 1111 aultJect. (I.VALUATIOfl) 

lEX PLANATION I 
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SIS 464XO 

' Cfi!TI,.CATIOOI rOll. GIT :t. PI!O,.C:IlNC:Y C:C'IDlS USED TO INDICATI 

"' • c D TPAININGIINrO~MA TIOOI PI! OVIDE D 

'· 
TASKS. KNOWLEDGE AND 

"' • • ... f TECHNICAL IIErliiENCES ... "' Cefl'l ... ''-" 
Ce,.lfrlttt TralfiN'I I 111111 .... • \11.111 ... ... 

D1t1 D111 
Otrklal'l ...... 1. Ill Ill 1•1 lit Ill lit ........ c •• , .. CDC tr '"' coc c ...... CDC 

NOTE l: users are responsible for annotati 
revision. 

g tralnln ~- referen es to ld nt If y c rrent efe E'IICeS end ng ST. 

NOTE 2: The 3-sk111 level training on STS lements 1 (1) thr01 gh lb(5) 1 s a ceo plhhe 1n basic 111 

"' ~ trt1n1ng. 

NOTE 3: Underlined training references are conrnerch or othe service publica tons t at re ess ntt 1 for JT . 
support or mission accomplishment. Ope,.ato 's manual for Poll '"Oi d SX- 0 and H kon IV A c mer as re uppl ! 
with the cameras or obtainable f.rom the ca era manuf cturer. 

1. SECURITY 

•• Communications Security (COMSEC) 
.!!: DOD 5200.1R/AFR 205-1; AFR 70 Series; FR 205-11 ; AFPs 5 -15, 20 -11 

(1) Classify information - -
(2) Prevent security violations b -
(3) Use HAJCOM EEFis - -
(4) Observe security precautions b -involved in communications 

b. Ope,.ations Security (OPSEC) 
.!!: AFR 55-30 

-(1) Definition of OPSEC - -
-(2) History of OPSEC - -
-(3) Relationship of OPSEC to othe - -security programs such as 

COMSEC, information security, 
and physical security 

-(4) Common OPSEC vulnerabilities - -
-(5) OPSEC significance of - -unclassified data 

-(f: Specific OPSEC vulnerabilitie A -
of AFSC 464XO 

c. Security Requirements for EOD 
Publications 
.!!: DOD 5200.1R/AFR 205-1, AFRs 1 -30, 205- 2 

(1) Storage requirements - 8 

(2) Control and access Procedures - 8 

(3) Destruction and disposition 
requirements - 8 

d. Protection of Fire~rms and Hunitio s - 8 
.!!: AFRs 125-37, Z07-1, 2D7-4 

z. AF OCCUPATIONAL SAFETY AND HEALTH (AFO H) 
PROGRAM 

•• Hazards of AFSC 464XO 

3 Al~chmtnll 
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STS 464XO 
I. CEIIT.,ICATIOO. fOil 0./T I. PIIOPICIINC'I' COOEI USIO TO INOICATI 

TAIICI, ICNOWUDGI AND " • c D TIIAININGIINPOIIMATIOH PIIOV10[0 '· " • , ..... ~ .... TICttNICAL IIIFIIIINCII ...... ee • .-.... Ctrtlf)'l .. ,.,.. ... ,.. I I-III ... I 1•111 Lew .. •••• .. .. Ofncta••• ....... 
'" 

,,, Ill ,,, Ill ........ Ill c ....... CDC c. .... CDC c ...... CDC 

I 
2a(1) Paint and cleaning materials - B TRs: AFOSH Standards 127-17, 27-43 

I (2) Power equipment B -TRs: AfOSH Standards 127-12 

b. AFOSH standards for AFSC 464XO - A E_: AFOSH Standards 127-12, 127-17 127-43 
~ Use personal protective equipment - b E_: AFOSH Standard 127-31, 127-32 

d. Fire prevention - H E_: AFR 127-100; AFOSH Standard 12 -43 

\ 
e. Explosives and missile safety A B E_: AFR 127-100; TOs 00-25-235, 60 ~ Series 

f. Nuclear surety - 8 E= AFMs 122-1, 122-2, 122-3, 122- • 122-5 

g. Mishap reporting and investigation - A E,: AfRs 127-2, 127-4, 127-12 

3. EXLOSIVE ORDNANCE DISPOSAL SPECIALIST AND TECHNICIAN CAREER FIELD 
E= AFRs 39-1, 136-8, 136-10, 900-39, 0 60A-1-l 1 

•• Progression in career ladder 464XO A B 
b. Duties of AFSCs 46430/50/70 A B 

(!] PARTICIPATE IN USAF GRADUATE EVALUATION 
PWOGRA."' - -E_: AFR 50-38; Assigned HAJCOM EEO Pub 

s. EOD UNIT MANAGEMENT 
. TR: AfRs 136-8, 136-10 

- .. 

. •• Organizational structure A B 
b. Functions and responsibilities A 8 
c. Material deficiency Heporttng - 8 1!!,: TO OD-350-54 

d. Incident. r1sponse procedures A 8 
6. SUPERVISION ~ m Orient new personnel - -E_: AFws 39-1, 50-23 

~ Assign personnel to duty positions - -E_: AfP 50-34 

(!] Plan work asslgn111ents and prtorltte - -E_: AFRs 39-1, 39-6; AFP 50-34 

G Schedule work uslgnonel)ts . - -E_: AFH 39-6; AFP SU-34 

4 At&Miullnl 1 
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TAIICS,II:NOWUDGI AND 
TECHNICAL IIIPUINCII 

6e. Establish 
E: AFP 50-34 

@] Work methods 

@) Controls 

~ Perfonmance standards 

~ Evaluate work performance of 
su~ordinate personnel 
E: AFR 39-62; AFP 50-34 

~ Resolve technical problems of 
subordinate personnel 
,!!: AFRs 39-1, 39-6 

~ Counsel personnel and resolve 
individual problems 
,!!: AFP 50-34 

~ Initiate action to correct substan-dard performance by personnel 
,!!: AFRs 35·32, 39-30 

7. TRAINING 
,!!: AFR 50-23 

.j\'0 Evaluate personnel to determine nee~ 
for training 

b. Plan and supervise OJT 

K@ Evaluate personnel to detennin 
need for training 

® Conduct training 

"/f@! Counsel trainees on their 
progress 

(4) Monitor effectiveness of 
training 

t<~ Career knowledge upgrade 

,: (b) Job proficiency upgrade 

ii@ Qualification 

;e; ~ "''''''' ,,,,,,,, ''''"' 
~ d. Evaluate effectiveness of training 

programs 

14 6 Recommend personnel for training 
,!!: AFRs 50-5, 35-1, 39-1, 50-37 

a. BASE RECOVERY AFTER ATTACK (BRAAT) 
.!!,: AFR 360-1, TOs 60A-2·1-39, 60A-2-

•• Concept 

r 

2 Cli'ITIPIC:ATION fO" 0JT 
A • • c • ..... c .......... ._ c.,.,., ... ,.,. ....... o •.• Date Offlllal'l .... ..... .......... 

50-39 

59 
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TIIAIO!IING/IN,OIIIoi,TION P"OVIO[O 
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STS 464XO 
II CIIITIPICATION '011 O..IT I. 'IIOPICIINC:Y COOlS USED TO INOICATI 

A • c D TIIAINI,.,G/I,.,,OIIMATION '110VIOEO 

'· 
TAIII:I, KNOWLIDOIAND 

...... ~ L••• .... : ..... ' .... ~ .... TICHNICAL IIIPIIII...C:II ..... c. ........ eo-••ot Tql••'l 
Detl ••• Oftl&lat'l ....... ,,, Ill ,,, Ill Ill Ill ........ eo .... CDC eo- CDC c ... , .. CDC 

8b, Responstbtltttes - 8 

0 Pre-attack EOD procedures - b 

~ Post-It tick EOD procedures - b 
9. . PUBLICATIONS 

a. Adn;fn1strat1ve Publications - 8 .!!: AFRs 5·1, 5-31 

b. Technical Orders 
TR: AFR 8-2, AFP 8-17, TOs 0-1 Ser es, 00-5 • 00-5-2 Series 

(1) Technical Order System A 8 

@) Use indexes to locate desired 2b b information 

@) Use TUs when performing tasks 2b b 

? (4) Establish and~aintai!!)To file - b 
"/€ (5) Requisition TOs - b 

(6 tJ Initiate TO improvement report - b 
. 10. APPLIED PRINCIPLES OF PHYSICS 

TR TO 60A-l Series 

a. Properties of matter 8 8 

b. Laws of motion 8 8 
c. Simple. molhinu 8 8 

d. Measurement systems 

(1) English 8 8 

(2) Metric 8 8 

@, Convert between systems 2b b 
11. FUNDAMENTALS OF ELECTRICITY 

.!!: AFR 127-100; TOs 11A·1-42, 60A-1 1 rfes 

a. Demolition circuitry 

(1) Series circuits 8 8 

(2) Parallel circuits 8 8 

~ 
Perform grounding procedures 2b b 
Apply electromagnetic radhtion 2b b . 
(EHR} precautions 

12. TOOLS AND EQUIPMENT . 
·. 

•• Common hand tools 
.!.!!.: TOs 32-1 Strf es 

6 Allachmnt 1 
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T.Uiti,IIIIIOWLEDGE AIIID 
nCHIIIICAL IIEFEIIENCII 

12® Select proper tools 
\ 

® Use tools prop~:ly 

@~ Maintain hand tools 

b. EOO Mk-Series tools 
.!!= TOs 6DA Series 

@ Select proper tools 

0 Use tools properly 

@> Maintain tools 

c. Specialized tools and equipment 
TR: TOs 00-20F-2, 11A-1-42, 11A20 
liS10 Series, 14P3 Series, 14SS Se 

@.' Select proper tools and 
equipment 

® Use tools and equipment 
properly 

@J Maintain tools and equipment 

@i Maintain personal retention i 

13. EXPLOSIVES AND P~OPELLANTS 
E= TOs llA-1-46, llA-1-47, 60A-1-1 S1 

a. Identification and Characteristics 

b. Effects 

14. DESTHUCTION OF EXPLOSIVES AND RELATEU 
HAZARDOUS MATERIALS 
E= AFR 127-100, TOs 11A-1-42, 60A Se 

a. Transportation 

b. Pr pare firing systems 

@) Electric 

@) Nonelectric e Dispose of ~tunft1ons and related 
""te r 1a 1s 

d • Munitions residue 
.!!= TO llA-1-60 

0 Inspection 

(2) Certtfy 

@ Disposition 

e. Entfronmental considerations 
.!!!. : AFR U-1 

2 CliiTI,CATIOOf '011 0.11' 
A I c D 

.'"., c. .......... c ..... , ... Tral• .. "t ... ,. Dell Of'fttlll't .... a. .. Ml\1111 

S-1, llH Series, 
'es, 36 S rfes, 6DA Series 

ems 

'ies 

ies 
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s. ;;~;~~~~~~~~g~~~~~=~;g:~~·;• n 
,, .. :~. . .... ~""'"' ' .... ~ ..... ,,, 

c~ 
,,, Ill ,,, Ill c ...... c.- CDC c •• ._ coc 

2b b 

2b b 
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15. 

\ 

16. 

17. 

18. 

u. 

TAall:l, ll:NDWLIDOI AND 
TICHNICAL IIIFIIIINCII 

EXPLOSIVE ORDNANCE RECONNAISSANCE ,!!: AFR 360-1, AFP 136-7, TOs 60A Ser1 

0 Recognize terrain changes due to unexploded ordnance 

b. Locate and mark uxos . @) Surface 

@ Sub-surface 

8 Rec0t1111end Incident categories 
d. Collect technical Intelligence Information 

(§ 'Jse photograph! c equ1 pment .1!= Operator mar,ua Is 
' '"'!. .-tz)) P:•t•;:are techn1cc.l intelligence '-...: reports 

PROTECTION OF PERSONNEL AND PROPERTY TR: TOs 60A Ser1 es 

(0 Determine hazard distances 

0-:- Establf sh safety requirements 

0 Construct protect1~e works 

ACCESS AND RECOVERY 
,!!: TOs 60A·1·1-5, 60A·1·1-6 

•• So11 characteristics 

(S Ga1n access 

8 Tie knots, bends, and hitches 

(d:) use field rigging and lmprovl sed -· hoisting 

kENOER SAFE TECHNIQUES 
,!!: Tos 60A Series 

~~ Immobilize fuzes 

·b\ l . Remove fuzes 

~ 
Disable electrical c0111pone11U 

0 Disrupt firing tra1ns 

0 use shaped charges and other explosive techniques 

CASE ATTACK PHUCEDURE 
,!!: TU 60A Series 

(a:) use SMUD techniques .. 

STS 464XO II CIIIT.,ICATI~ fOil OJT I. PIIO,.CIINCY COOlS USED TO INDICATI ... I c D TIIAININGIINfOIIMATI~ PIIOVID£0 

I 1-l:lo•tl I l•tr~L .. et '~~~~~ .... I !art c. ........ C.rtlfrl"' T,.._._ .... .... Officio! 'I ....... Ill Ill Ill Ill Ill Ill 
... , .... 

c ... , .. CDC co- CDC c ... , .. CDC 

~s 

I b 

2b b 

11 b 

- b 

- b 

- . 

2b b 

1a b 

I b 

A B 

11 b 

2b -
11 b 

2b . 
2b -
2b . 
2b . 
2b . 

. 2b/b . 
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- TASICI,IC,OWUDGE A"'D '· TECHNICAL IIEPEIIENCU 

~ us~ th~rmal (non-explosiv~) techniques 

(~ use shaped charges and other _,• explosive techniques 

20. RANGES 
.!!= AFRs 50-46, 87-4, 127-100, 136-10 

/i.) Decontaminate weapons ranges 
b. Pr~ncy, training, and (!!,emol ftfO'i!i rang~s 

(1) Establish 

!.,(2):. ' Mafntafn \ 

21. CHEMICAL AND BIOLOGICAL WARFARE AGENTS EQUIPMENT, AND PROCEDURES 

a. Agents 
..!!= AFHs 355-4, 355-6; AFR 355-7; 
(1) Physical state 

{2) Physiological action 

(3) Persistence 

b. Protective equipment and procedure TR: AFRs 127-lOD, 355-1, TOs 11CI llPJ Series, 14P4 Series, 60A Seri 

<fii) Us~ prot~ctive clothing and - equipment 

!{2i) use det~ctfon and identfffca-'·- t ion kits 

@) A~. ly first afd and self afd procedures 
,E.: AFR 50-ZO 

@> Use decontaminants and decon-taminatfon equipment 

@' Seal and package leaking munft Ions 
,-. 

®': Transport hazardous chemical or biological •unltlons 
(('71' Dispose of chemical or '-· biological munitions 

22. US AND FOREIGN DROPPED MUNITIONS ,!!: TOs 6DA Series, 608 Series, 60C ~ 

•• Bombs and bo~ fuzes 

@~ Identify 

I. CEIITIPICATIC)IIj fOIII 0.1T 
A • c ..... c •• , ....... c.,, .. , .... 

Datt Dlte Offlclll'l ........ 

TOs llA- -60, 60A Series 

TOs 60A S ries 

-1-3, llt 1 s~rles llHZ-5 s 

rles, 60~ Series, OT Serle 

---
STS 464XO 

'· ,IIIO~ICIENCY COOts USfD TO INDICATE D TIIIAININCIINfOIIMATIC)IIj P~OV10[0 
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Ill Ill C•uPM CDC Ce~Wtt CDC c ... ,.. CDC 
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!)eries, 
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23. 

24. 

TAIICI,IUIIDI'IUDGI AND 
ftCHNICAL lllfiiiiNCII 

22&~2)) Observe safety precautions 

~ '"'" "'' .rtrforw d1spou1 procedures 

b. Bomb ;lu,ters/dtspensers end 
.clustJr/dispenser funs 

(1) I dent t fy 

(Z) Observe safety precautions 

\(3) Render safe 
.... e Perform disposal procedures 

US AND FOREIGN PROJECTED MUNITIONS 
J!: TOs 60A Series, 60D Series, 60E S 

a. Projectiles end projectile fuzes 

~ 
Identify 

~ 
Observe safety precautions 

Render safe ) 

(~ Perform disposal procedures 

b. Grenades and grenade fuzes 

.:fil) Identify 

~) Observe safety precautions 

(m) Render safe 

{§ Perf or. df spoul procedures 

c. Rockets end rocket fuzes 

((i), Identify 

·lih Observe safety precautions ._ .. , . 
~ Render ufe 
, 

:.(4) Perfor11 dispoul procedures 
'· 

US AND FOREIGN GUIDED MISSILES 
.!!.: TOs 60A Series, 60G Series 

(~ Jdenti fy 

(b) Observe safety precautions 

(~:· Render safe 

(d.} Perform disposal procedures 
'-· 
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2 CIIITI,.CATIOOf fOil OIT I. PIIO"CIINCY COOU US£0 TO INDICATE 
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STS 464XO 
2 CliiTIFICATI~ FOil 0JT S. PIIOFICilNCY COOU UltO TO INOIC"TI 

T•SICS,ICNOWlfOGl •NO A • c D TII,.ININGIINFOIIMATI()Ij PIIOVIOlO 

'· A • 
7 ••nf TECHNICAL lllfllllNCU ..... c ............ c•"''''"" T,.l,.""l I IIII.IJI .... I SkiU Le••l ... D••• 0.11 Offklll't 

tAl 111M Ill 111 Ill ,,, Ill I"IUIII ,,, 
c ... ,. CDC c.o .... coc , ....... CDC zs. US AND FOREIGN PLACED MUNITIONS 

.!!= lOs 60A Series, 60H Series, 60L S ries, 60M Series, f PT Serie 

•• Landmines tnd hndmine fuzes 
.-... 
q~p Loctte 2b -
((Z)' Identify 2b -
((J) Observe safety precautions 2b -
(4)) Render safe Zb -.. 

(( 5) 
'-

Perform disposal procedures Zb -
b. Booby traps and booby trap fuzes 

lfi)) Locate 2b -
(2) I dent Hy Zb -

((3) Observe safety precautions Zb -
(4) Render safe Zb -
@) Perform disposal procedures 2b -

26. US AriD FOREIGN AIRCRAFT 
.!!= lOs 00-lOSE-9, 60A Se,·ies. 60J Se ies 

I 

•• \ Aircraft egress systems tnd 
system components 

(!~ Locate la b 

(~2>_:· Identify la b 
(_(Ji! Observe stfety precautions Zb b 

~ 
· ender safe 1a b 

~- Perform disposal procedures h b 
b. Aircraft armament systems 

(1) Gun systems 

((;}) Locate 1a b ... ~ 
ab~ Identify h b "'·· .. 

I 

~1> Observe safety precautio s 2b b 

~.~ Render safe 11 ; b 
(2) Release and hunching systems 

(~ Loctte la b 

~~ I dent Hy 11 b .. 

11 Alr..dwent 1 ·. 
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2 CIIITI,.CATION fOil O.lf I. PROfiCIENCY COOU USED TO INDICATE 

TAIICI. ICNOWUOGE AND 
A • c D TIIAININC/INfOIIMATION PIIOVIOED 

'· ..... ~ ..... I ltdl~ ••et '·-~~~ TECHNICAL IIIFEIIENCEI ltlrt c. .......... C•"""' .. T,.l..,.'l .. 
Dale Date Ofllllll"l ........ Ill Ill Ill ........ Ill Ill Ill c •• , .. coc eew.e coc Cewue coc 

26b(~ .... , •• ,,,,,, ,,,,,,,,,, s 2b b 

( d Render safe Ia b 

I 
c. Miscellaneous afrcraft hazards A B 

27. US AND FOREIGN PYROTECHNICS 
.!!,: TOs 6GA Serfes, 60K Serfes, 60M S rfes 

•• Identify 2b -
b. Observe safety precautions 2b -
c. Render safe 2b -
d. Perform dfspoul procedures Zb -

28. IMPROVISED DEVICES 
.!!,: TOs 6DA Serfes, 6DL Serfes, MCM M nual 

~ '""' 2b -
( _ Gain access 2b -
(c~ ldentffy 2b -....... 
(d~ Interpret radiographs 2b -
(~~) Observe safety precautions 2b -
0- Rt .• der safe 2b -..... 
(·g:: Perform disposal procedures 2b -·-29. NUCLEAR WEAPONS, EQUIPMENT, AND 

PROCEDURES 
.!!,: TOs 00-llOA-12, llN Series, 60A S rtes, 60N Series 

a • Nuclear weapons 

.fJ)! Identify 2b -...... 
(2) Hazards 

-(•) Explosive B -
-(b) Toxfc B -
--(c) Radiological B -

@ Observe safety precautions 2b -
---{4) Fuzfng and ftrtng systems B -

~ 
Render safe 2b -

nts 2b -Package and dispose of compon 

~ Use protective clothing and equtpw nt 2b 8 J!: TOs 00-llOA-12, 60N-60-1, 14P Sertes, 1 s Series 

. 
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STS 464XO · 
2. fiiT,IC4TIOOI FOil O.IT I. PIIOFICI£NCV CODU USID TO INDIC4TI TAJICI, kNOWUDGf AND ... • c D TII41NINGIINFORM4TIOOI PIIDVID£0 '· 

I ltdl~ Lt•• ...... ~ .... '-'"'"c~~ •• 
TECHNICAL lllfEIIENCEI •.. ,. C•MPMtle" Ctrtlfrl"t Trtlllll .. "t Dati Dllt OtUcltl .. ........ C•l Ill ell '"'"•'• '" 

,., Ill c.v ... CDC c. ..... CDC C•vr .. CDC t0 Operate radlac instruments 2b b .!!= TOs 11H4 Series. 11N-T290-2. ON Series 
30. US AND FOREIGN UNDERWATER ORDNANCE 

.!!= TOs 60A Serfes. 60Q Series. 60R S rfes, 60S Serfes 

~ ""'"' 1a -
Observe safety precautions 1a -

31. ADVANCED ACCESS AND DISABLEMENT 
.!!= TOs 60A Serfes, 60L Serfes 

-It a·. Locate - - 3c 
.¢ b, Gain access - - 3c 

c. Jdent ffy - - 3c 
.,t' d~ Interpret radiographs - - 3c 

~~ Observe safety preca ut f ons - - 3c 
~-e.~ Render safe - - 3c 

SUMMARY 0 REVISED, DELETED R ADDED I"ATERIAL 
lhfs STS was revised to incorporate NAVSCOL OD currie 1m chang s and re onwnenda ions o th 1989 Llorl bwide 1 po ~ajcom Managers Conference and U&TW. It re ises prof ciency c des in B se Reco ery Af er t tack, Pub I cat fc ps, ,ols and Equipment, Explosive Ordnance Rec nnafssanc , Protec ion and roperty Acces an Recov ry, Apply frst Aid and Self Aid Procedures. and Prot ctfve Clc hfng and Equipmen , paras 8, 9, z. 5, 16, 17, 21, Zl • Separates Locate and mark UXO Into surface nd sub-S( face. pa a 15. " ds Cue Attack Pro edures pa a 19 pd makes addftfonal minor changes throughout. 
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T.O. 11A-1-42 

Figure 2-16. M5I Blasting Cap Test Set 

Change 16 2-13/(2-14 blank) 


