
 

 
SRC PROPRIETARY// EXPORT CONTROLLED DATA 

Tech. Doc. 26-1490  16 JUL 2026 
 

Hazards of Electromagnetic Radiation to 
Fuel, Ordnance, & Personnel 

(HERO, HERF, HERP) Calculations 
for 

R-1410 Radar 
 

 
 

Prepared for: 
Bryan Tisinger 
AeroVironment 

20521 Seneca Meadows Pkwy 
Germantown, MD 20876 
Phone: (707) 364-0824 

E-mail: Bryan.Tisinger@avinc.com 
 

Prepared by: 
SRC, Inc. 

7502 Round Pond Road 
North Syracuse, NY 13212 

 
 
WARNING - This item is controlled by the U.S. Government. It may not be resold, transferred, or otherwise disposed 
of, to any other country or to any person, either in its original form or after being incorporated into other items, without 
first obtaining approval from the U.S. Government or as otherwise authorized by U.S. law and regulations. ITAR: 
XI(d) 

DESTRUCTION NOTICE: Destroy by any method that will prevent disclosure of contents or reconstruction of the 
document 

 



Tech. Doc. 26-1490  HERO, HERP, HERF Calculations for R1410 Radar  
Use or disclosure of data on this page is subject to the restrictions on the title page of this document

 

 
 i 16 JUL 2026 

SRC PROPRIETARY// EXPORT CONTROLLED DATA 

TABLE OF CONTENTS 
Section Page 
GLOSSARY................................................................................................................................... ii 
1.0 PURPOSE ............................................................................................................................... 3 

1.1 R1410 Background ......................................................................................................... 3 
1.2 Radiation Hazard Equations ........................................................................................... 4 

2.0 FCC OET-65 CALCULATIONS ......................................................................................... 5 

2.1 Minimum Personnel Safe Distance for Controlled and Uncontrolled Exposures .......... 6 

3.0 IEEE C95.1-2019 CALCULATIONS .................................................................................. 7 

3.1 Minimum Safe Distances for Personnel in Restricted and Unrestricted Environments . 8 

4.0 NAVSEA OP 3565/NAVAIR 16-1-529 VOL 1 CALCULATIONS ................................... 9 

4.1 Minimum safe distances for fuel handling areas ............................................................ 9 

5.0 NAVSEA OP 3565/NAVAIR 16-1-529 VOL 2 CALCULATIONS ................................. 10 

5.1 HERO SUSCEPTIBLE ORDNANCE Calculation ..................................................... 10 
5.2 HERO UNSAFE ORDNANCE or UNRELIABLE ORDNANCE Calculation .......... 10 

5.2.1 Minimum safe distances for HERO SUSCEPTIBLE, HERO UNSAFE or 
HERO UNRELIABLE ORDNANCE.............................................................. 13 

6.0 DAFMAN 91-208 CALCULATIONS ................................................................................ 14 

6.1 HERO SUSCEPTIBLE (Conventional Ordnance) Calculation ................................... 14 
6.2 HERO UNSAFE (Conventional Ordnance) Calculation ............................................. 14 
6.3 HERO UNSAFE (Nuclear Weapons) Calculation ....................................................... 14 

6.3.1 Minimum safe distances for HERO SUSCEPTIBLE (Conventional Ordnance) 
HERO UNSAFE (Conventional Ordnance) .................................................... 16 

6.3.2 Minimum safe distances for HERO UNSAFE (Nuclear Weapons) ................ 17 
 



Tech. Doc. 26-1490  HERO, HERP, HERF Calculations for R1410 Radar  
Use or disclosure of data on this page is subject to the restrictions on the title page of this document

 

 
 i 16 JUL 2026 

SRC PROPRIETARY// EXPORT CONTROLLED DATA 

LIST OF FIGURES 
Figure Page 
Figure 1.  R1410 Components ........................................................................................................ 3 
Figure 2.  Emitting Radar Panel Height .......................................................................................... 3 
Figure 3.  Limits for Max. Permissible Exposure (MPE) ............................................................... 5 
Figure 4.  Exposure Reference Levels ............................................................................................ 7 
Figure 5.   NAVSEA OP 3565/NAVAIR 16-1-529 HERF Safe Distance Calculation .................. 9 
Figure 6.  NAVSEA OP 3565 HERO SUSCEPTIBLE Safe Distance Calculation ..................... 11 
Figure 7.  NAVSEA OP 3565 HERO UNSAFE OR UNRELIABLE Safe Distance Calculation 12 
Figure 8.  DAFMAN 91-208 HERO UNSAFE and HERO SUSCEPTIBLE Safe Distance 
Calculation .................................................................................................................................... 15 
 
 
 

LIST OF TABLES 
Table Page 
Table 1.  RF Safety Standards......................................................................................................... 4 
Table 2.  Calculated Safe Distance for Controlled (Occupational) Exposure (FCC OET-65) ....... 6 
Table 3.  Calculated Safe Distance for Uncontrolled (General Public) Exposure (FCC OET-65) 6 
Table 4.  Calculated Safe Distance for Restricted Environment (IEEE C95.1-2019) .................... 8 
Table 5.  Calculated Safe Distance for Unrestricted Environment (IEEE C95.1-2019)................. 8 
Table 6.  Calculated Safe Distance for Fuel Handling (NAVSEA OP 3565/ NAVAIR 16-1-529) 9 
Table 7.  Calculated HERO SUSCEPTIBLE ORDNANCE Safe Distance (NAVSEA OP 3565 / 
NAVAIR 16-1-529) ...................................................................................................................... 13 
Table 8.  Calculated HERO UNSAFE ORDNANCE or HERO UNRELIABLE ORDNANCE 
Safe Distance (NAVSEA OP 3565 / NAVAIR 16-1-529) ........................................................... 13 
Table 9.  Calculated HERO SUSCEPTIBLE (Conventional Ordnance) Safe Distance (DAFMAN 
91-208) .......................................................................................................................................... 16 
Table 10.  Calculated HERO SUSCEPTIBLE (Conventional Ordnance) Safe Distance 
(DAFMAN 91-208) ...................................................................................................................... 16 
Table 11.  Calculated HERO UNSAFE (Nuclear Weapons) Safe Distance (DAFMAN 91-208) 17 
 
 



Tech. Doc. 26-1490  HERO, HERP, HERF Calculations for R1410 Radar  
Use or disclosure of data on this page is subject to the restrictions on the title page of this document

 

 
 ii 16 JUL 2026 

SRC PROPRIETARY// EXPORT CONTROLLED DATA 

GLOSSARY 
AESA – active electronically scanned array 
AFSEC – Air Force Safety Center 
AVGAS – Aviation Gasoline 
dBi – Decibel Isotropic 
dBW – Decibel Watts 
EIRP – Effective Isotropically Radiated Power 
EMR – ElectroMagnetic Radiation 
f – Frequency 
HERF – Hazards of ElectroMagnetic Radiation to Fuel 
HERO – Hazards of ElectroMagnetic Radiation to Ordnance 
HERP – Hazards of ElectroMagnetic Radiation to Personnel 
IAW – In accordance with 
m – Meters 
MHz – Megahertz 
MOGAS – Motor Vehicle Gasoline 
MPE – Maximum Permissible Exposure 
MTI – Moving Target Indication 
mW – Milliwatts 
NAVAIR –Naval Air Systems Command 
NAVSEA – Naval Sea Systems Command 
RF – Radio Frequency 
SSD – Safe Separation Distance 
W – Watts 
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1.0 PURPOSE 
This document summarizes the calculated for ElectroMagnetic radiation hazards of the R1410 
radar. 
 

1.1 R1410 Background 
The R1410 radar is a pulse doppler, X-Band, fully AESA multi-domain radar.  It provides state-
of-the-art MTI surveillance, tracking and classification on air, land, and sea targets. 

 
Figure 1.  R1410 Components 

The radar’s operating X-Band frequencies range from 9300 MHz to 9800 MHz with 50 MHz 
channel separation. 
The radar operates in either a stationary “stare mode” or in a spinning, 360 deg coverage mode.  
Non-transmitting, blanking sectors are available in either mode. 
The peak transmitting power after losses is 512 W. Average transmit power, accounting for a 
conservative 10% duty factor is 51.3 W. The EIRP of the radar using the peak transmit power 
and transmit antenna gain of 30 dBi is 57.1 dBW. 
The radar is normally emplaced on a tripod with a positioner or on a tower.  The center height of 
the radar panel (peak transmit beam) is 1.83 m as depicted below. 

 
Figure 2.  Emitting Radar Panel Height 
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1.2 Radiation Hazard Equations 
The following table shows the standards used for safe distance calculations and their 
applicability to either Personnel, Fuel, or Ordinance stand-off distances calculated in this 
document. 

Table 1.  RF Safety Standards 
RF Safety Standard Reference Applicability 

FCC Bulletin OET-65 Personnel Safety Distance 

IEEE C95.1-2019 Personnel Safety Distance 

NAVSEA OP-3565/NAVAIR 16-1-529 Vol 2 
(rev 16),  Fuel RF Safety Distance 

NAVSEA OP-3565 Vol 1 (rev 7) Ordnance RF Safety Distance 

DAFMAN 91-208, 2025 edition Ordnance RF Safety Distance 
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2.0 FCC OET-65 CALCULATIONS 
The following equation was used to calculate both the minimum controlled and uncontrolled 
exposure safe distances for personnel. 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = �𝑃𝑃𝑇𝑇,𝐴𝐴𝐴𝐴𝐴𝐴𝐺𝐺𝐴𝐴
4𝜋𝜋𝜋𝜋  

𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰: 
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚), 
𝑃𝑃𝑇𝑇,𝐴𝐴𝐴𝐴𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 (𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤), 
𝐺𝐺𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛), 

𝑆𝑆 =  𝑡𝑡ℎ𝑒𝑒 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 (
𝑾𝑾
𝒎𝒎𝟐𝟐). 

 
The following figure is an excerpt of the FCC’s OET-65, Appendix A, Table 1 where the Power 
Density values were selected for the safe distance calculation. The Power Density value of 5 
mW/cm2 was converted to 50 W/m2 and the Power Density value of 1 mW/cm2 was converted 
to 10 W/m2. 

 
Figure 3.  Limits for Max. Permissible Exposure (MPE) 
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2.1 Minimum Personnel Safe Distance for Controlled and Uncontrolled 
Exposures 

 
Table 2.  Calculated Safe Distance for Controlled (Occupational) Exposure (FCC OET-65) 

Frequency  
(MHz) 

Transmitter 
Power 
Output 

PT,AVG (W) 

Antenna 
Gain (dBi) 

Antenna 
Gain  

(Numeric) 

Power 
Density 

Controlled 
[occupational] 

(W/m^2) 

FCC OET-65  
Controlled Safe Distance (m) 

9300 51.2 30 1000.0 50 9.0 

9500 51.2 30 1000.0 50 9.0 

9800 51.2 30 1000.0 50 9.0 

 
Table 3.  Calculated Safe Distance for Uncontrolled (General Public) Exposure (FCC OET-

65) 

Frequency  
(MHz) 

Transmitter 
Power 
Output 

PT,AVG (W) 

Antenna 
Gain (dBi) 

Antenna 
Gain  

(Numeric) 

Power 
Density 

Uncontrolled 
[General 
Public] 

(W/m^2) 

FCC OET-65  
Uncontrolled Safe Distance 

(m) 

9300 51.2 30 1000.0 10 20.2 

9500 51.2 30 1000.0 10 20.2 

9800 51.2 30 1000.0 10 20.2 
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3.0 IEEE C95.1-2019 CALCULATIONS 
The following equation was used to calculate both the restricted and unrestricted safe distances 
for personnel. 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = �𝑃𝑃𝑇𝑇,𝐴𝐴𝐴𝐴𝐴𝐴𝐺𝐺𝐴𝐴
4𝜋𝜋𝜋𝜋  

𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰: 
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚), 
𝑃𝑃𝑇𝑇,𝐴𝐴𝐴𝐴𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 (𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤), 
𝐺𝐺𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (𝑛𝑛𝑛𝑛𝑛𝑛𝑒𝑒𝑟𝑟𝑟𝑟𝑟𝑟), 

𝑆𝑆 =  𝑡𝑡ℎ𝑒𝑒 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 (
𝑾𝑾
𝒎𝒎𝟐𝟐), 𝐼𝐼𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝐶𝐶95.1 − 2019,𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 7 𝑜𝑜𝑜𝑜 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 8 

 
The following is an excerpt from IEEE C95.1-2019, Table 7 and Table 8, where the desired 
Power Density values were selected for the safe distance calculation. 

 

 
Figure 4.  Exposure Reference Levels 
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3.1 Minimum Safe Distances for Personnel in Restricted and Unrestricted 
Environments 

 
Table 4.  Calculated Safe Distance for Restricted Environment (IEEE C95.1-2019) 

Frequency  
(MHz) 

Transmitter 
Power Output 

PT,AVG (W) 

Antenna Gain 
(dBi) 

Antenna Gain  
(Numeric) 

Power Density 
[Restricted 

Environment] 
(W/m^2) 

IEEE C95.1-2019 
Restricted Environment      

Safe Distance (m) 

9300 51.2 30 1000.0 50 9.0 

9500 51.2 30 1000.0 50 9.0 

9800 51.2 30 1000.0 50 9.0 

 
Table 5.  Calculated Safe Distance for Unrestricted Environment (IEEE C95.1-2019) 

Frequency  
(MHz) 

Transmitter 
Power Output 

PT,AVG (W) 

Antenna Gain 
(dBi) 

Antenna Gain  
(Numeric) 

Power Density 
[Unrestricted 
Environment] 

(W/m^2) 

IEEE C95.1-2019 
Unrestricted Environment 

Safe Distance (m) 

9300 51.2 30 1000.0 10 20.2 

9500 51.2 30 1000.0 10 20.2 

9800 51.2 30 1000.0 10 20.2 
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4.0 NAVSEA OP 3565/NAVAIR 16-1-529 VOL 1 CALCULATIONS 
The following equation was used to calculate safe distances for MOGAS and/or AVGAS. 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = �𝑃𝑃𝑇𝑇𝐺𝐺𝐴𝐴
4𝜋𝜋𝜋𝜋  

𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰: 
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚), 
𝑃𝑃𝑇𝑇 =  𝑡𝑡ℎ𝑒𝑒 𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 (𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤), 
𝐺𝐺𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛), 

𝑆𝑆 =  𝑡𝑡ℎ𝑒𝑒 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 �
𝑾𝑾
𝒎𝒎𝟐𝟐� 

 
The following is an excerpt from NAVSEA OP 3565/NAVAIR 16-1-529, Vol 1, para. 6-3.4, 
where the Power Density value of 5 W/cm2 converted to 50,000 W/m2 was used for safe 
distance calculation. 

 
Figure 5.   NAVSEA OP 3565/NAVAIR 16-1-529 HERF Safe Distance Calculation 

 

4.1 Minimum safe distances for fuel handling areas 
The following table lists minimum safe distance results for fuel handling areas. 
 
Table 6.  Calculated Safe Distance for Fuel Handling (NAVSEA OP 3565/ NAVAIR 16-1-

529) 

Frequency  
(MHz) 

Transmitter 
Power Output 

PT (W) 

Antenna Gain 
(dBi) 

Antenna Gain  
(Numeric) 

Peak Power 
Density 

Controlled 
[occupational]  

(W/m^2) 

NAVSEA OP 3565 
Fuel Handling Safe Distance 

(m) 

9300 512 30 1000.0 50,000 0.903 

9500 512 30 1000.0 50,000 0.903 

9800 512 30 1000.0 50,000 0.903 
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5.0 NAVSEA OP 3565/NAVAIR 16-1-529 VOL 2 CALCULATIONS 
5.1 HERO SUSCEPTIBLE ORDNANCE Calculation 
The following equation was used to calculate safe distances for HERO SUSCEPTIBLE 
ORDNANCE. 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝟐𝟐𝟐𝟐𝟐𝟐𝑓𝑓−1�𝑃𝑃𝑇𝑇,𝐴𝐴𝐴𝐴𝐴𝐴𝐺𝐺𝐴𝐴 
𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰: 
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚), 
𝑃𝑃𝑇𝑇,𝐴𝐴𝐴𝐴𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 (𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤), 
𝐺𝐺𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛), 
𝑓𝑓 =  𝑡𝑡ℎ𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 (𝑀𝑀𝑀𝑀𝑀𝑀) 

 

5.2 HERO UNSAFE ORDNANCE or UNRELIABLE ORDNANCE Calculation 
The following equation was used to calculate safe distances for HERO UNSAFE OR HERO 
UNRELIABLE ORDNANCE. 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝟖𝟖𝟖𝟖𝟖𝟖𝑓𝑓−1�𝑃𝑃𝑇𝑇,𝐴𝐴𝐴𝐴𝐴𝐴𝐺𝐺𝐴𝐴 
𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰: 
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚), 
𝑃𝑃𝑇𝑇,𝐴𝐴𝐴𝐴𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝑨𝑨𝑨𝑨𝑨𝑨𝒓𝒓𝒂𝒂𝒂𝒂𝒂𝒂 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 (𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤), 
𝐺𝐺𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛), 
𝑓𝑓 =  𝑡𝑡ℎ𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 (𝑀𝑀𝑀𝑀𝑀𝑀) 
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The following is an excerpt from NAVSEA OP 3565/NAVAIR 16-1-529, Vol 2, Figure 2-1, 
where the desired safe distance equation is directed IAW para. 2-2.1, Safe Field 
Strength/Distance Calculation for HERO SUSCEPTIBLE ORDNANCE. 

 
Figure 6.  NAVSEA OP 3565 HERO SUSCEPTIBLE Safe Distance Calculation 
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The following is an excerpt from NAVSEA OP 3565/NAVAIR 16-1-529, Vol 2, Figure 2-2, 
where the desired safe distance equation is directed IAW para. 2-2.1, Safe Field 
Strength/Distance Calculation for HERO UNSAFE ORDNANCE or HERO UNRELIABLE 
ORDNANCE. 

 
Figure 7.  NAVSEA OP 3565 HERO UNSAFE OR UNRELIABLE Safe Distance 

Calculation 
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5.2.1 Minimum safe distances for HERO SUSCEPTIBLE, HERO UNSAFE or HERO 
UNRELIABLE ORDNANCE 

 
Table 7.  Calculated HERO SUSCEPTIBLE ORDNANCE Safe Distance (NAVSEA OP 

3565 / NAVAIR 16-1-529) 

Frequency  
(MHz) 

Transmitter 
Power Output 

PT,AVG (W) 

Antenna Gain 
(dBi) 

Antenna Gain  
(Numeric) 

NAVSEA OP 3565 
HERO SUSCEPTIBLE ORDNANCE 

Safe Distance (m) 

9300 51.2 30 1000.0 5.33 

9500 51.2 30 1000.0 5.22 

9800 51.2 30 1000.0 5.06 

 
 

Table 8.  Calculated HERO UNSAFE ORDNANCE or HERO UNRELIABLE 
ORDNANCE Safe Distance (NAVSEA OP 3565 / NAVAIR 16-1-529) 

Frequency  
(MHz) 

Transmitter 
Power Output 

PT,AVG (W) 

Antenna Gain 
(dBi) 

Antenna Gain  
(Numeric) 

NAVSEA OP 3565 
HERO UNSAFE ORDNANCE 

or 
HERO UNRELIABLE ORDNANCE 

Safe Distance (m) 

9300 51.2 30 1000.0 21.31 

9500 51.2 30 1000.0 20.86 

9800 51.2 30 1000.0 20.23 
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6.0 DAFMAN 91-208 CALCULATIONS 
6.1 HERO SUSCEPTIBLE (Conventional Ordnance) Calculation 
The following equation was used to calculate safe distances for HERO SUSCEPTIBLE 
ORDNANCE. 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝟕𝟕𝟕𝟕𝟕𝟕𝑓𝑓−1�𝑃𝑃𝑇𝑇,𝐴𝐴𝐴𝐴𝐴𝐴𝐺𝐺𝐴𝐴 
𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰: 
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 (𝑚𝑚𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒), 
𝑃𝑃𝑇𝑇,𝐴𝐴𝐴𝐴𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 (𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤), 
𝐺𝐺𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛), 
𝑓𝑓 =  𝑡𝑡ℎ𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 (𝑀𝑀𝑀𝑀𝑀𝑀) 

 

6.2 HERO UNSAFE (Conventional Ordnance) Calculation 
The following equation was used to calculate safe distances for HERO SUSCEPTIBLE 
ORDNANCE. 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝑓𝑓−1�𝑃𝑃𝑇𝑇,𝐴𝐴𝐴𝐴𝐴𝐴𝐺𝐺𝐴𝐴 
𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰𝐰: 
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚), 
𝑃𝑃𝑇𝑇,𝐴𝐴𝐴𝐴𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 (𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤), 
𝐺𝐺𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛), 
𝑓𝑓 =  𝑡𝑡ℎ𝑒𝑒 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 (𝑀𝑀𝑀𝑀𝑀𝑀) 

 

6.3 HERO UNSAFE (Nuclear Weapons) Calculation 
The following equation was used to calculate safe distances for HERO SUSCEPTIBLE 
ORDNANCE. 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎�𝑃𝑃𝑇𝑇,𝐴𝐴𝐴𝐴𝐴𝐴𝐺𝐺𝐴𝐴 
𝐰𝐰𝐡𝐡𝐡𝐡𝐡𝐡𝐡𝐡: 
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚), 
𝑃𝑃𝑇𝑇,𝐴𝐴𝐴𝐴𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 (𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤), 
𝐺𝐺𝐴𝐴 =  𝑡𝑡ℎ𝑒𝑒 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛), 
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The following figure is an excerpt from DAFMAN 91-208, para. 5.4., Safe Separation Distances 
(SSD) Requirements where the desired safe distance equation is directed IAW Table 5.4 AFSEC 
SSD Calculator Equations (feet) and Table 5.5 Minimum SSD Exceptions for HERO Certified 
Ordnance. 

 
Figure 8.  DAFMAN 91-208 HERO UNSAFE and HERO SUSCEPTIBLE Safe Distance 

Calculation 
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6.3.1 Minimum safe distances for HERO SUSCEPTIBLE (Conventional Ordnance) 
HERO UNSAFE (Conventional Ordnance) 

The following tables lists minimum safe distances results for HERO SUSCEPTIBLE 
(CONVENTIONAL ORDNANCE) and HERO UNSAFE (CONVENTIONAL ORDNANCE). 
The results were converted from feet to meters for consistency with the prior calculations. 
 

Table 9.  Calculated HERO SUSCEPTIBLE (Conventional Ordnance) Safe Distance 
(DAFMAN 91-208) 

Frequency  
(MHz) 

Transmitter 
Power Output 

PT (W) 

Antenna Gain 
(dBi) 

Antenna Gain  
(Numeric) 

DAFMAN 91-208 
HERO SUSCEPTIBLE 

(Conventional Ordnance) 
Safe Distance (m) 

9300 51.2 30 1000.0 5.32 

9500 51.2 30 1000.0 5.21 

9800 51.2 30 1000.0 5.05 

 
Table 10.  Calculated HERO SUSCEPTIBLE (Conventional Ordnance) Safe Distance 

(DAFMAN 91-208) 

Frequency  
(MHz) 

Transmitter 
Power Output 

PT (W) 

Antenna Gain 
(dBi) 

Antenna Gain  
(Numeric) 

DAFMAN 91-208 
HERO UNSAFE 

(Conventional Ordnance) 
Safe Distance (m) 

9300 51.2 30 1000.0 21.30 

9500 51.2 30 1000.0 20.86 

9800 51.2 30 1000.0 20.22 
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6.3.2 Minimum safe distances for HERO UNSAFE (Nuclear Weapons) 
The following tables lists minimum safe distances results for HERO UNSAFE (NUCLEAR 
WEAPONS).  The results were converted from feet to meters for consistency with the prior 
calculations. 
 

Table 11.  Calculated HERO UNSAFE (Nuclear Weapons) Safe Distance (DAFMAN 91-
208) 

Frequency  
(MHz) 

Transmitter 
Power Output 

PT (W) 

Antenna Gain 
(dBi) 

Antenna Gain  
(Numeric) 

DAFMAN 91-208 
HERO UNSAFE 

(Nuclear Weapons) 
Safe Distance (m) 

9300 51.2 30 1000.0 6.38 

9500 51.2 30 1000.0 6.38 

9800 51.2 30 1000.0 6.38 
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