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WASHINGTON. DC. 20301-5000 

..- THE JOINT SlAFr 

MEMORANDUM FOR: See Distribution 

Subject: Joint Exercise Manual (JEM) Volume II 

13M· J 4 6 
18 FIB 1986 

1. This rev1s1on of Volume II, Joint Exercise Manual (JEM) -
supersedes all previous versions, which should be destroyed. 
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2. Volume II is specifically concerned with residual capability 
assessment (RECA) during exercises. It describes RECA procedures 
applicable to exercise player personnel, outlines the duties and 
responsibilities of exercise RECA controllers, and provides 
instructions and data for computing damage from a simulated 
nuclear attack. It supplements the information contained in 
Volume I, which provides overall guidance for exercise planning, 
implementation, and evaluation. 

3. This memorandum, together with its enclosure, may be released 
into NATO channels with appropriate NATO markings. 

4. This memorandum is regraded UNCLASSIFIED when separated from 
classified enclosure. 

Enclosure 
a/s 

RICHARD A. BURPEE 
Lieutenant General, USAF 
Director for Operations 
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RESIDUAL CAPABILITY ASSESSMENT (U) 

1. (U) General. The purpose of the volume is to provide exercise 
controller personnel with a set of standardized procedures to 
create an exercise nuclear environment for player personnel. 
This volume is i~tended for use only during exercise situations. 
Specific topics addressed in this volume include: 

a. (U) Residual capability assessment (RECA) procedures 
applicable to exercise player personnel. 

b. (U) The role and function of controller personnel in the 
RECA process. 

c. (U) RECA scripting procedures for nuclear direct effects 
and fallout radiation. 

2. (U) Background 

a. (U) Reference f describes the requirements of the NCA for 
transattack/postattack residual capability information, 
describes the overall RECA system to support these 
requirements, and identifies the RECA responsibilities of the 
commanders of unified and specified commands, Services, and 
DOD agencies. Reference f also addresses the civil damage 
assessment functions required to support the RECA process. 
JCS Pub 6, NORADM 55-1.9 (Volume VIII), and Air Force OPLAN 
2-84 address the exercise reporting procedures that will be 
implemented following a nuclear attack to support the RECA 
process. 

b. (U) The purpose of RECA is to assess resources·to determine 
the residual military capabilities following a nuclear attack 
on the United States. 

c. (U) The RECA process is supported by information derived 
from Nuclear Detonation (NUDET), CONUS Airborne Reconnaissance 
for Damage Assessment (CARDA), and Automated Data Bases 
reports. These reports provide a means for estimating the 
effects of a nuclear attack on US resources. These initial 
estimates are refined by information derived from the Joint 
Resource Assessment Data Base Report (JADREP). The JADREP 
card format is used to report selected information concerning 
the observed status of US military installations or facilities 
sustaining a degradation in capability due to one or more of 
the causes of damage identified in the JADREP reporting 
procedures in reference d. 
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3. (U) RECA Procedures for Player Personnel 

e. (U) General 

(1) (U) RECA play will evolve based on the nuclear laydown 
scenario developed for the exercise. Controller personnel 
will be provided a RECA scenario based on the nuclear 
laydown to promote active participation on the part of RECA 
players at all levels. 

(2) (U) The scripted inputs that make up the RECA scenario 
are designed to ensure consistency at all levels of RECA 
play. 

b. (U) NUDET Play 

(l) (U) North American Air Defense Command (NORAD) will 
disseminate nuclear event information through the use of 
NORAD forward automated .reporting system (NFARS) and the 
nuclear detonation information summary (NUDIS).· 

(2) · (U) Unified and specified commands responsible for 
reporting to the Joint Chiefs of Staff will report in 
accordance with instructions governing Group 1 NUDET 
Reports (JCS Pub 6, Volume II). Group 1 NUDET voice 
reports· will be confirmed by record communications and may 
be modified for exercise use due to the sensitivity of this 
information. 

(3) (U) Exercise controllers will provide players with 
information which has been derived from NUDET Direct Effect 
Scripts based on the exercise nuclear laydown. RECA 
players will use this information to formulate assessments 
of resource damage and to comply with reporting 
requirements contained in JCS Pub 6, Volume II. 
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(4) (U) Deviations from the CARDA play procedures described 
in the preceding paragraphs must be approved by the 
Exercise Project Officer, Joint Exercise Division, 
Operations Directorate, OJCS. 

d. (U) Fallout Play 

(1) (U) Fallout Prediction. liind data will be provided on 
a time-phased basis by exercise controllers for the use of 
player activities involved with fallout prediction. The 
Exercise Project Officer, OJCS, will provide exercise 
controllers with the appropriate wind data. 

(2) (U) Radiation Casualties and Area Denial. Exercise 
controllers will provide players with information to 
support the determination of radiation casualties and to 
identify areas denied by radiation. This information will 
include current and accumulated radiation dose rates at 
selected military installations or facilities and 
percentages to be used in determining radiation casualties 
and fatalities. RECA players will use casualty and area 
denial information to formulate assessments and comply wi.th 
pertinent reporting requirements. 

4. (U) RECA Controllers 

a. (U) General. The exercise RECA controllers are personnel 
appointed by their respec.tive commands or units as part of the 
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Exercise Control Group, and they are charged withestablishing 
the environment resulting from the nuclear attack simulated 
for the· exerci·se. 

b. (U) Functions 

(1) (U) Determine the effects of exercise NUDETs on 
installations and personnel located within the controllers' 
areas of responsibility. This function will be supported 
by the scripting process discussed in paragraph 5 below. 

(2) (U) Determine the degree to which resources and 
capabilities of installations and units have been degraded 
as a result of NUDET effects and translate the situation 
formulated into appropriate exercise inputs (see 
subparagraphs Sa and Sb below). 

(3) (U) Determine what information (input) should be 
automatically inserted into the exercise and what 
information should be withheld pending a specific request 
by a higher headquarters, staff member, or commander. 

c. (U) Fallout Prediction. Wind data, provided by the 
Exercise Project Officer, OJcs; will be used by RECA 
controllers to support player activities involved in the 
process of fallout prediction (see subparagraph 3d above). 
Reposited wind data will be released to appropriate player 
personnel in accordance with a time-phased release schedule. 
For example: 

SAMPLE FALLOUT WIND DATA RELEASE SCHEDULE 

DATA TO BE USED 
(OCT 68) 

021200Z-022400Z 
030001Z-031200Z 
031200Z-032400Z 

·o40001Z-041200Z 
041200Z-042400Z 

TIME OF RELEASE 
(JUN 86) 

070900Z 
072100Z 
080900Z 
082100Z 
090900Z 

d. (U) RECA Scripting 

PERIOD OF VALIDITY 
(JUN 86) 

071200Z-072400Z 
080001Z-081200Z 
081201Z-OS2400Z 
090001Z-091200Z 
091201Z-092400Z 

(1) (U) Purpose. RECA scripting is a procedure to be 
employed by RECA controllers in the process of creating an 
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artificial nuclear environment for exercise players. RECA 
scripting procedures have been developed for computing 
NUDET effects from the exercise NUDET list. These 
procedures must be adhered to in order to provide realistic 
and standardized RECA information to player personnel. 

(2) (U) Script Data. Data derived through RECA scripting 
procedure~ must be injected into exercise play on a time
phased basis in accordance with the exercise.scenario. 
This data is not subject to. question or dispute. and 
represents a description of the players' environment._ 

(3) (U) !ypes of Scripts. There are two types of RECA 
scripts that will provide a basis for RECA player injects. 

(a) (U) NUDET Direct Effects Scripts. 

(b) (U) NUDET Fallout Radiation Scripts. 

5. (U) RECA Scripting 

a. (U) NUDET Direct Effects Scri~ts. NUDET direct effects 
scripts Wlll be computer produce for many of the military 
installations and facilities playing in the exercise. 
Military installations and facilities not covered by a 
computer-produced script, but involved in exercise play, will 
be manually scripted by appropriate RECA controllers (see 
subparagraph 5a(3) below). 

(l) (U) comtuter-Produced Scripts. Computer-produced 
scripts wil be disseminated to appropriate RECA controller 
personnel, for their respective areas, prior to the start 
of the exercise. These scripts provide a time-sequenced 
list of the level of damage sustained at given military 
installations and facilities due to the direct effects of 
particular NUDETs involved in exercise play. The level of 
damage attributable to each NUDET is expressed in terms of 
a nuclear damage (ND) number. Physical damage descriptions 
associated with the various ND numbers are contained in the 
Appendix. The RECA controller will be responsible for 
developing time-phased player injects based on the 
application of damage effects in the ND descriptions to the 
physical plant and personnel located at the installation 
scripted. It is important to note that ND numbers 
representing damage to each installation are computed for 
each NUDET as if it were the only NUDET affecting that 
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installation. ND numbers do not reflect the cumulative 
damage resulting from any prior NUDETs. Controllers should 
compute cumulative damage at each installation by 
successively applying the damage figures found in the 
Appendix to the already damaged installation. 

(2) (U) ComEuter Script Format. Figure 1 illustrates the 
format of t e computer-prOduced scripts. The upper half of 
the figure pertains to-blast damage and the lower half to 
fallout calculations. Discussion in this section is 
limited to the blast damage portion. Terms within 
parentheses are generic and would be replaced by actual 
data in the computer scripts distributed to controllers. 
Each installation is .assigned to an entity called a 
Complex, which is simply a collection of installations 
located in the same geographical area. Each Complex has a 
unique name and damage scripts are ordered alphabetically 
by Complex name. As can be seen in Figure 1, the Complex 
name appears centered near the top of the page. 
Identification numbers and detonation times are listed for 
each NUDET causing damage .to installations in the named 
Complex. (Time is a six-digit field consisting of the ·day, 
followed by hours and minutes.) Each installation in the 
Complex is listed next, and damage (expressed as an ND 
number) to the installation from each NUDET appears in the 
same column as NUDET number and time. Installation data 
listed include installation name, category code, and 
description. In this example the Complex contains three 
installations. Complex and installation names are 
generally similar, but not always. Therefore, controllers 
may have to scan the. list of installation names in the 
index provided with the damage scripts in order to 
determine the name of the applicable Complex and locate it 
in the listing. 

. 
(3) (U) Manual Scripting 

(a) (U) General. The following procedure will be used 
to manually script the NUDET direct effects on 
installations and personnel. 

(b) (U) Procedure. The ND description number for a 
given installat1on is computed as follows: 

1. (U) Step 1--Check the NUDET list for all NUDETs 
that are in the general proximity of the 
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EXEOCISE (EXERCISE NAME) 

NUDE:l' NUMBER 
TIME OF DE:KNATIOO 

INSTALIATIOO 
( INSTALIATIOO NAME) 
CAT a::a;: ( <XllE) 
( INSTALIATIOO IESCRIPI'IOO) 

INSTALIATIOO 
( INSTALIATIOO NAME) 
CAT CDDE (ClDE) 
( INSTALIATIOO IESCRIPTIOO) 

....., INSTALIATIOO 
(INSTALIATIOO NAME) 
CAT ClDE ( OJOE) 
INSTALIATIOO DESCRIPI'IOO 

FALLCUI' 
ARRIVAL 
AT TIME 

INSTALLATIOO 
( INSTALIATIOO NAME) 
( INSTALIATIOO NAME) 
( INSTALIATIOO NAME) 

(TIME) 
(TIME) 
(TIME) 

• 

FOR o:Nl'ROL EYES OOLY 

NOCLEAR fW1AGE SCRIPT FOR MIOOR <XMPJ..EX 
(<XMPLEX NAME) 

NOCLEAR BLAST fW1AGE 

L0003 
(TIME) 

L0012 
(TIME) 

NOCLEAR fW1AGE NtMlER 
N002 ND15 

L0015 
(TIME) 

N005 

NOCLEAR fW1AGE NtMlER · 
N002 ND16 N006 

NOCLEAR fW1AGE lUBER 
ND02 ND16 N004 

A'DO>PIIERIC FALUXJI' 
RAOO/HR AT TIME 

17/2300 18/1100 18/2300 19/1100 19/2300 20/1100 

22 15 
19 12 
19 12 

I 

9 5 
8 4 
8 4 

FOR o:Nl'ROL EYES OOLY 

(CLASSIFICATIOO) 
Figure 1 

2 0 
2 1 
2 1 

Do\TE PI¥JIXOID (DATE) 

END 
<XNI'AMINATIOO 

DATE 

20/2300 21/1100 20/1100 

0 
0 
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installation (100 miles or less). On a map, locate 
ground zero and determine the distance (in miles) 
between ground zero and the center of the 
installation (for each NUDET). 

2. (U) Step 2--use appropriate (air or surface) 
Charts in subparagraph 5a(3)(c) below. Apply 
mileage determined in Step 1 and yield of NUDET 
(from NUDET list) to determine the ND number. 

3. (U) Step 3--Using the appropriate ND script ifi 
the Appendix, the RECA controller should compute 
the level of damage for all resources and 
facilities located on the installation.- For those 
types of resources not listed in the ND script, the 
controller must infer an appropriate damage level 
from similar resources contained in the script. 

4. (U) Example of RECA computation (for 
Illustration only): 

Factors 

Installation: XYZ ~B 
LOcation: 400N 960W 
Weapon: Nuclear (NUDET List L0028) 
Size: Medium (5 MT) 
Ground Zero: 40010'N 95045'W 
Burst: air 
Time: OOOlZ 

Computations 

Step 1 

- NUDET list indicates NUDET L0028 as medium yield air 
burst at OOOlZ. 

- XYZ AFB is determined to be 15 miles distant; 
therefore, it is "affected." 

Step 2 

.Using the air burst matrix in 
the ND number is found at the 
MT column and the 15 NM row. 
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(Note: Controllers will have to interpolate/ 
extrapolate for yields/distances not listed in 
tables.) 

Step 3 

- Chart for ND-07 in Appendix describes what has 
happened to XYZ AFB. 

step 4 

- Inputs for exercise are derived from these 
descriptions and are inserted into exercise play. 

By means determined to have survived. 

According to established real-time formats 
and time schedules. 

In language and completeness commensurate with 
the situation prevailing at the time. 

(c) (U) Air and surface Burst Charts 
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(U) Air 
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l. Burst 

'j ND DESCRIPTION NUMBER 
., AS A FUNCTION OF 
'·1 YIELD AND DISTANCE FROM GROUND ZERO 
:.J 
'11 

j DISTANCE YIELD MT 
NM. .so l.O 2.0 5.0 10.0 18.0 

\) 

1.1 16 16 16 16 16 16 

\ 1.3 1S 16 16 16 16 16 
' 1.5 14 16 16 16 16 16 

1.7 13 16 16 16 16 16 
2.0 12 16 16 16 16 16 
2.5 10 lS 16 16 16 16 
3.0 09 14 1S 16 16 16 
3.5 09 13 14 16 16 16 
4.0 07 12 13 1S 16. 16 
4.S 07 11 12 14 16 16 
s.o OS 11 12 14 1S 16 
s.s OS 10 11 13 1S 16 
6.S 03 09 10 12 . 14 1S 
7.0 03 08 10 12 13 14 
8.0 03 07 09 11 13 14 
9.0 02 06 08 10 12 13 

10.0 02 06 07 10 11 12 
11.0 02 OS 07 09 11 11 
12.0 01 OS 06 08 10 . 11 
1S.O 00 04 OS 07 08 10 

17 00 03 04 06 08 09 
20 . 00 02 03 OS 07 08 

I 23 00 02 03 04 06 07 

I 2S 00 02 03 04 OS 06 
30 00 01 02 03 04 OS 

I 3S 00 00 01 02 03 OS 

I 40 00 00 00 02 03 04 

I 4S 00 00 00 01 02 03 
! 50 00 00 00 01 02 03 

56 00 00 00 00 02 03 
63 00 00 00 00 01 02 
78 00 00 00 00 00 01 
90 00 00 00 00 00 00 
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·~ 2. (U) Surface Burst 
:/ 

" ND DESCRIPTION NUMBER 
:·.> 

.~ AS A FUNCTION OF 
YIELD AND DISTANCE FROM GROUND ZERO 

DISTANCE YIELD MT 
NM. .so 1.0 2.0 s.o 10.0 18.0 

~ 1.1 16 16 16 16 16 16 
l.3 1S 16 16 16 16 16 
l.4 14 16 16 16 16 16 

., l.7 13 1S 16 16 16 16 
l.9 12 14 1S 16 16 16 
2.2 ll 13 1S 16 16 16 
2.4 10 12 14 16 16 16 
2.8 10 ll 13 1S 16 16 
3.2 09 10 12 14 16 16 
3.6 09 09 ll 13 1S 16 
4 07 09 10 12 14 16 
4.4 07 08 10 12 13 1S 
s OS 08 09 ll 12 14 
s.s OS 07 08 10 12 13 
6.0 03 06 08 10 ll 13 
6.S 03 OS 07 09 10 12 

. 7. 3 03 04 06 09 10 11 

t 
8 03 03 OS 08 09 ll 
9 02 03 04 07 09 10 

I 10 02 03 03 06 08 09 
11 02 02 03 OS 07 09 

I 12 01 02 03 04 06 08 

! 13 00 02 ~o3 04 OS 08 

' 14 00 02 02 03 OS 07 

i 16 00 01 02 03 04 06 

l 17 00 00 02 03 03 OS 
J 19.S 00 00 01 02 03 04 
l 22 00 00 00 02 03 03 , 
j 28 00 00 00 01 02 03 

30 00 00 00 00 02 02 
34 00 00 00 00 01 02 
43 00 00 00 00 00 01 
48 00 00 00 00 00 00 
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b. (U) NUDET Fallout Radiation Scripts 

(1) (U) Radiation Casualties and Area Denial. Computer
produced Fallout Radiat1on Scr1pts will be provided in the 
same report and for the same installations/facilities 
scripted for direct effects. These scripts will be used to 
support the determination of fallout effects during the 
exercise. Fallout Radiation Scripts will provide a time
sequenced list of radiation (RAD) readings for all military 
installations or facilities scripted and affected by 
fallout. RECA controllers will use the information 
provided in NUOET Fallout Radiation Scripts to: 

(a) (U) Provide players with periodic RAD readings, at 
appropriate installations, for the purpose of 
determining areas denied by radiation. 

(b) (U) Compute radiation casualties for injection to 
player personnel at appropriate time intervals. 

(2) (U) Fallout Casualty Computation. The following method 
will be used to compute casualtles from radiation data 
provided in NUDET Fallout Radiation Scripts. 

(a) (U) Before casUalties can be calculated, a 
protection factor must be applied to the unshielded 
cumt>lative dose rate provided in the Fallout Radiation 
Script for a given installation. Exercise controllers 
may elect to compute individual protection factors for 
each function or a gross overall protection factor for 
all functions on an installation. For most 
applications, individual protection factors will not be 
necessary; however, if they are required, controllers 
should seek assistance from an NBC officer. Where 
gross calculation will suffice, the RECA controller may 
make a suitable estimate using the following 
guidelines: 

PROTECTION FACTOR 

Open - no protection 1 
Vehicles, Buildings, or Varied Protection 5 
Foxholes, Armor 10 
Fallout Shelters, Underground Installations 40 
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(b) (U) Compute the effective cumulative dose by 
dividing cumulative ,ose levels listed in the Fallout 
Radiation Scripts by the protection factor. Example: 
The average protection factor calculated for a unit is 
10. Divide each calculated cumulative dose by 10 and 
the result is effective cumulative dose. 

(c) (U) Calculation of casualties is carried out using 
the nomogram in subparagraph 5b(4). 

(3) (U) NUDET Fallout Radiation script Format. Th~ lower 
half of Figure 1 illustrates the format of the Fallout 
Radiation Script. Cumulative RADS/HOUR at 12-hour 

-intervals are provided for each installation in the 
Complex. RECA controllers should interpolate to compute 
doses for times that fall between the indicated intervals. 
Times and dose rates shown are illustrative only. They 
would be replaced by applicable values in the scripts 
distributed to controllers. 
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(4) <U) EFFECTS OF ACCUMULATED DOSE 
' <FOR EXERCISE PURPOSES ONLY) i 
} 

" CASUALTIES i 
1 ACCUMULA 'TED 'Yo DEATHS tlNCLUDII\G ACCUMULATED \ ., 

~o~r: ... oosj_ (IN 2-6 WEE:(S) DEAIHS) 
:j 
j 

J 
700 97 . 700 

~; 

I 600 
90 coo 

J 80 

~ 70 500 500 60 
~ 
J 50 
d 40 I 400 J 400 
~ )) I 
I 20 

j_ 

I 99 300 .1 300 10 I .l ., 90 
~ 

~ 
I 

:l ., 5 i 
:! 
' 50 200 ' 200 i -10 l 
t l) 
l 20 ; 
j 

I 
10 j 

' 100 5 100 ' I 
' • I 

-'-I. 
' 

0 
I -·-0 
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REFERENCES: 

a. JCS Pub 6, Volume II, Part 2, Chapter l, l April 1980, 
"JRS, Unit Status and Identity Report (UNITREP).• 

b. Joint Operations Planning System, Volume IV (Crisis Action 
system), SM-502-85, 12 August 1985. 

c. JCS Pub 6, Volume II, Part 4, 2 November 1981, "JRS Nuclear 
Weapon Reports (NUREP)." 

d. JCS Pub 6, Volume II, Part 9, Chapter 1, ll April 1983; 
"Joint Resource Assessment Data Base Report (JADREP). ". 

e. AF CARDA OPLAN 2-84; March 1984, "CONUS Airborne 
Reconnaissance for Damage Assessment (CARDA)." 

f. Joint Strategic Capabilities Plan (JSCP), Annex H, current 
year, "Residual Capability Assessment.• 
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