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2. Department of the Army approved the conclusions, findings, and
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inclosed (Inclosure 2).

3. This correspondence should be permanently attached to subject
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EXTRACT OF DA COI4ENTS ON PHASE I of USACDCCBRA 64-8 (From 1st Ind,
FOR CM PP, Hqs, DAk OACSFOR, 7 May 65, to Letter, CDCCD-F, Hq, USACDC,
9 Apr 65, "Study, 'Organization for Radiological Survey, 1965-1970,
Phase I: The Division (U),' USACDCCBRA 64-8").

"1. The Department of the Army has reviewed subject study. The
following coment and recommendations are provided:

"a. The description of the AN/ADR-6 Aerial Radiac Set (page 4,
para 4e) is inaccurate in that the description infers that the AN/ADR-6:

"(1) Will record incident dose rates automatically corrected
to those one-meter above the ground. (It will only if equipped with an
absolute altimeter.)

"(2) Will correlate dose rate/aircraft location automatically.
(There is no provision for automatic correlation of aircraft location.)

"(3) Is capable of data telemetry to ground stations (if

additional equipment is available.)"

USACDC response: As described in the DA-approved Military Characteristics

for an Aerial Radiac Instrument System dated 25 July 1961, the AN/ADR-6

aerial radiac system will record incident dose rates. If the aircraft

is equipped with an absolute altimeter, the system will record incident

dose rates which have been automatically corrected to those one meter above

the ground by means of input signals from the absolute altimeter. If the

aircraft is equipped with a position-determining device and a data link,

the system may automatically correlate dose-rate and position information

and telemeter this information 4o ground based equipment provided an

undue cost, complexity, or delay does not result from obtaining this

capability. Otherwise, a compatible ground position record is manually

generated in the aircraft. As described in the proposed QNR for an

Aerial Radiac Instrument System now being staffed by this Comand to replace
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the above-mentioned MC's, the AN/ADR-6 aerial radiac system will organically

include an absolute altimeter and thus will inherently possess the

capability to record height-corrected dose rates. All other capabilities

will be similar to those described above.

'b. It is recommended that:

"(1) Consideration be given to radiological equipment require-

ments in the airmobile division."

USACDC response: Radiological equipment requirements will be developed

for the airmobile division as soon as the TOE's are approved.

"(2) The feasibility of mounting Aerial Radiac System AN/ADR-6
on Air Force recon aircraft be investigated."

USACDC response: This Command will investigate in a separate action the

feasibility of this concept.

"(3) Action be taken to change the priority of the AN/ADR-6
program to Priority I. The study recommends (page 8, para 6a) that action
be taken to assure accelerated development of the AN/ADR-6. While the
development program currently carries a CDOG Priority II, it is being
handled as expeditiously as possible. However, a CDOG change to Priority I
could lend emphasis to the desire for early operational availability."

USACDC response: By letter, CDCMR-P, 8 June 1965, subject: "Change

in Priority of CDOG Paragraph 1239a(19), Aerial Radiac Instrument System,"

this Command recomended to OCRD, DA, that the priority be changed from

Priority 11 to Priority I.

"(4) The operational capabilities of the AN/ADR-6 be recon-
firmed since other equipment will be required and in some cases developed
before the AN/ADR-6 will be able to automatically transmit useful survey data
to a ground station."

USACDC response: The operational capabilities of the AN/ADR-6 are

currently envisioned to be as stated in the USACDC response to paragraph la

above. On 8 June 1965, an additional 4-month contract was initiated with
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North Americal Aviation (the prime contractor on the AN/ADR-6) to investigate

the feasibility of several approaches to correlating automatically ground

position and dose-rate data by the AN/ADR-6. The output of this study may

result in an "add-on" to the AN/ADR-6.

"2. The Department of the Army approves the conclusions, findings and
recommendations of subject study."

USACDC response: Noted.
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ABSTRACT

The organizational and operational concepts of radiological
survey in Army divisions are reviewed in order to determine what
changes are necessary in the 1965-1970 time frame in light of
RQAD-65. The relative merits of aerial and ground radiological
survey methods are investigated from standpoints of accuracy, re-
sponsiveness, and equipment. The impact of developmental radiac
equipment on organizational and operational concepts for survey
is analyzed. The manning level of the division CRE and communi-
cations required to support radiological survey are investigated.
Distribution of radiac survey instruments in DA-approved ROAD
TOE's is reviewed for adequacy and changes are suggestcd as ap-
propriate.
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This study reviev the organizatiom and operational con-
cepts of radiological survey in Army divisions in order to
determine Vbt changes are necessary in the 1965-1970 time
frame in liUht of ROAD-65.

In ord3r to be properly responsive to ROAD requirements,
it is concluded that aerial suney--with its speed and simpli-
city of ciunications--must be the primary meaes of radiologi-
cal survey in the division, but that the capability for ground
survey should be retained. The presnt aerial survey instru-
ets and procedures must be replaced with the autoted AN/

AM-6 system (scheduled to become operational in 196) for use
in smaned and unnaned aircraft if the requirements for accu-
rate and timely radiological information in the division zone
of interest are to be met. A proposed distribution of this
system to ROAD units is presented.

The need for rapid transmission of contamination charts
from division to major subordinate headquarters can be filled
by authorization of facsimile or telautograph devices.

The organization for radiological monitoring and survey
in the division appears to be adequate. All units perform
monitoring and can provide teams for survey; reconnaissance and
observation units have an assigned capability for radiological
monitoring and survey. It is believed that counications
planned for ROAD can support the proposed radiological moni-
toring and survey procedur.

The current distribution of radiac monitoring "id survey
instruments in DA-approved ROAD T)E's is reviewed. Changes
are recomended to correct both serious and minor deficiencies.
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ORGANIZATION FR RADIOLOGICAL SURVEY
16 0-.12912, M _IIM IVSO

1. PROW4: To review and develop as appropriate organi-
zational and operational concepts, capabilities, materiel re-
quirements, and comunications requirements for radiological
survey, to include broad concepts for surveying enae territory
by reorganized. Army units in a theater of operations.

2. ASSUMPTIO S:

a. Tactical nuclear weapons will be used by friendly
and/or enemy forces in future wars.

b. When tactical nuclear weapons are used, accidental
and/or deliberate fallout-producing nuclear bursts will occur.

c. Radiological monitoring and survey information will
continue to be a required input for the overall radiological in-
telligence collection effort.

d. U. S. Army division, corps, and field arm organi-
zation and tactical operations will be as envisioned in the
ROAD-65 and RODAC-70 studies during the time frame of Interest.

e, Combat service support to the U. S. Army will be as
envisioned in the CO-STAR II study and as modified by TWSTA-TO
during the time frame of interest.

f. Army aerial platform will assume increased respon-
sibility for forward area surveillance during the time frame of
interest.

3. FACTS WARI ON ME PRON.M:

a. Surface and subsurface bursts of nuclear weapons
will produce areas of significant radioactive fallout.

b. Persons receiving large doses of nuclear radiation
will become casualties.

c. In order to conserve and maximize fighting strength,
the commander and his staff must be furnished radiation hazard
information at the earliest possible time as a consideration to
be weighed in making both plans and decisions.

4. DISCUSSION:

a. General. A previous study by the US Army Chemical
Corps Field Requirements Agency, CHLCD 57.3, "Organization for

1



Radiological Survey," dated January 1958, treated the problem
of the present study in the light of the 1960-1965 time frame.
Maay of the reccmendations of that study have been implemented.
Troop tests, comon use, and advancing knowledge and technology
have brought about some modifications; yet it seems appropriate
that the doctrine and requirements for radiological survey should
now be reviewed for ArvW divisions in the 1965-19T0 time frame,
particu~a4 in view of the ROAD organization and concept of oper-
ations. --- Phases II and III of this study, both to be produced
later, will consider organization for radiological survey for the
corps and field army, and for the cotmications zone, respec-:
tively.

b. As discussed in Annex B, the ROAD divisions do not
differ radically from the PENOMIC organization as far as radio-
logical survey and monitoring are concerned. The use of three
tactical brigade headquarters, which can be tailored with appro-
priate types and numbers of battalions, closely resembles that of
the combat conmands in the PEMNIV armored division. ROAD opera-
tional concepts are characterized by mobility, fast reaction time,
fire power, dispersion, and capability for sustained operations,
all accentuated beyond the corresponding PEUMMIC concepts.

c. The Chemical, Biological, and Radiological Element
(CERE), physically located in the Tactical Operations Center(T0C)
at division headquarters, is that portion of the division chemi-
cal section which processes and disseminates radiological (as well
as chemical and biological) information in a usable form. Since
present fallout prediction methods do not give a picture of the
actual radiological contamination on the ground, radiological
monitoring reports for occupied areas and radiological survey
reports for those areas not occupied are required for the prepa-
ration of a useful radiological contamination chart showing dose
rate contours. Radiological monitoring is performed by all units
operating in a radiological environment. Certain organizations
within the division, established by MOE for reconnaissance, are
particularly concerned with radiological survey. Survey teams
in general, however, are not fixed or established by MOE or TD;
they are selected and equipped from units of the division accord-
ing to SOP's. Thus the organization for radiological monitoring
and survey is flexible and can be adapted to any division orgazi-
zation. Operational concepts of current doctrine, on the other
hand, must be evaluated to insure that radiological information
will be provided with the speed, accuracy, and detail required by
divisions under the ROAD concept in the 1965-1970 time frame.

d. Ground survey, discussed in detail in Annex B, is
one means used to secure radiological contamination inforT~tionL
necessary for the production of contamination chrts.
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(1) Such a survey can be conducted by vehicle or on
foot according to SOP, using personnel, radios, and raediaceters
organic to a unit. Analysis of the distribution of the monitor and
survey radiacmeter IN-174/PD in ROAD divisions (discussed in Annex
C) indicates a fully adequate supply of radiacueters in the d.vrision
from a standpoint of ground survey. During the tine frame of in-
terest, the AN/VIR-I Radiac Set is scheduled to replace the IM-l74/
PD for ground and vehicular survey.

(2) Ground surveys are conducted by either a central-
ized or a decentralized control system. According to doctrine,the
C=Z controls the survey party and receives prvey reports directly
in the preferred centralized control system._ In the decentralized
control system, which uses local control parties, reports are sub-
mitted through the chain of comand, heavily loading the comnad
coomications nets. (The staff procedures for this system are
illustrated in Appendix I to Annex B).

(3) Ground survey can be performed by day or night
in almost any weather and produces detailed, accurate data. A
ground survey capability is essential since aerial survey my not
alva be possible or even practical for accurate, detailed re-
sults that might be required. However, ground survey is an ex-
tremely slow mesas of collecting data and requires time-consuuing
planning and coordination, both inconsistent vith the requirement
for timely radiological contamination informtion. Farther, this
method of survey diverts key personnel--as well as equipment--
from their primary mission and mteriall reduces their remining
radiation service.

(4) In view of the above, it is believed that the
capability for ground survey is essential but that its use is
Justified only when the special capabilities peculiar to pooamd
survey are required, or when aerial survey is impractical or m-
possible.

e. Aerial survey is the other survey technique used to
secure radiological contamination informetion. This type of sur-
vey is discussed at length in Annex B.

(1) The division currently has a capability for
aerial survey, but this capability is limited because the IN-
174/PD radiacmeter is not ell suited for aerial use. TO m-
tamn even this capability, however, one instraent aust be dis-
tributed for every two observation and srveillance aircraft
likely to be employed for radiological survey missions. With
this concept in mind, an analysis of the ROAD distribution of the
IM-17/PD for aerial survey indicates deficiencies which require
correction (see Annex C). Ccmunication of survey data collected
using the IM-174/PD will be _de directly to the CE throuh the
area comincations system. V/
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(2) As discussed in Annex B, aerial survey is an
extremely rapid seans of collecting radiological contamination
data, and it shows promise for still more speed with application
of technological develqments. It has capablities for large
area survey, including enn-comtro11ed territory, and requires
a mlmuu of ornizaticm and coordisation. Aerial surveys, how-
ever, will probably always be less detailed tha pound surveys.
11aned aerial surveys are limited at might or in umfavorable
eather, and they currently place daanads for constant speed and
g d clearance flying upon the pilot. In addition, the present
radiacmter has a very slow response tin .and, since its opera-
tion requires a monitor, cannot be employed in umoaned aircraft.

(3) In response to the requirement for improvement
of the present aerial survey capability, the AN/AMt-6 aerial
radiac set is being developed by the Ue. AuW. Scheduled to
become operational in Fiscal Year 196T.4 this instrument will
provide a more rapidly responsive and accurate capability in line
with ROAD requirements. The AN/AYB-6 is a rapid-response radiac-
meter hich can record incident dose rates automatically corrected
to those one meter above the ground and correlated with aircraft
locations. A telemetry output is provided so that data my be
telemetered to a pround station if the aircraft is equipped with
a data link. 7his system will thus allow more accurate correla-
tion of aircraft position with grond dose rate and will remove
speed, altitude, and course restrictions on msaed flights, in-
creasing survivability of the aircraft forward of the FM. When
the development of the drone navigtional and flieht control
system has been completed, the new aerial radiac set can be em-
ployed in division drones, so that highly trained personnel are
not risked. Aerial survey data con be telemetered to the aeriLl
surveillance and target acquisition platoon of the avdation gen-
eral support conpany and thence can be transmitted to div.sion
T0C using the division intelligence radio-teletype net. 2/ Co-
ordinated develo]ent of Army aircraft (includin drones) and the
aerial radiac system will provide a low-cost capability for nearly
all Army aircraft to a egpt the AN/A-6 om a salon basis by

"plu-in arangeent 21This capability will greatly improve
the flexibility of both the aircraft and the radac system. In
Annex C, this capability ws assumed in reomading a basis of
issue for the aerial radiac system. Tventy systems were recom-
wnded for each armored, infantry, and mecblanied division; 18
for each airborne division. Staff procedures for aei survey
with this system are suggested in AVpendix I to Annex .

(4) Even with the present equimst and doctrine,
aerial survey ba distinct advantages over gound suzvey is speed
and slMlicity of ora izatiom ad coi ication. In addition,
key personnel and equipment do not have to be removed from their



primary mission in combat units. The matter of speed is not a
simple advantage; there is a requirement for radiological infor-
mation to be available as fast as possible in order to meet the
concepts of ROAD. Consequently, it is believed that aerial sur-
vey should be used for the delineation of all radiological con-
tamination areas except in emergency or when extreme detail is
required. It is recognized that a capability for ground survey
must be maintained, but it should play an ever-decreasing role
in radiological survey.

f. Radiological monitoring.

(1) Monitoring reports warn the unit and the coaand
of radiological hazard and assist the CBRE in delineating the dose
rate contours on a contamization chart (see Annex B).

(a) With few exceptions, DA-approved ROAD TOE t s
provide adequate distribution of I-174/PD's for monitoring (see
Annex C). In particular, the aviation battalion headquarters
and headquarters detachment (armored, infantry, and mechanized
divisions) and the airborne division supply and service company
were overlooked in the distribution and each should be authorized
one IM-171 /PD.

(b) As seen in Annex , F 3-12 -presribes
only two monitor reports after contact with fallout: the initial
contact report and the peak dose rate report. Local SOP's how-
ever, may require one or more intermediate reports. Communica-
tion channels: for monitor reports are discussed in Annex C. The
presence of two commnd headquarters between company and divi-
sion in ROAD will slow reporting. At intermediate headquarters,
users should examine these reports and rapidly pass them on after
extracting pertinent data. This system should be tested in com-
mend post and field exercises under ROAD organization.

(2) Annex C examines the D-approved TDE distribu-
tion of the special monitoring instnuet for low dose rate beta-
game radiation and that for alpha radiation.

(a) Monitoring of food, personnel, equint,
and water requires the ability to detect low levels of z A4ation.
The radiac set AN/P1-47J provides this capability. Annex 0
shows several deficiencies In the'.201 distribution of this instru-
ment for ROAD-65. In particular, ensneer vater points an most
battalion medical sections (Platoons) have not been authorized
the AN/PIR-27J. Water points require this instrumnt for the moni-
toring of wter for beta and m containation, and medical sec-
tions should be authorized the A/PS-2TJ since casualties handled
by battalion medical personnel can be expected to be radiologically
contaminated, and contaminated equipent handled and facilities
occupied over long periods of time can present a beta ban bazard.
Additionally, one AN/PDE-2TJ should be provided to ea embat
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aMd combat support company-size unit, to enable the unit to
monitor old conamination areas for unit occupancy end to mioni-
tor per'sonnel and critical supplies.

(b) Alpha contamination is not a tactical
hazard. but it my become a political problem in friendly coun-
tries. One AN/Ptt-6o alpha instrument set at division chemical
section will providt a fall and adequate capability for the divi-
sion In this area. There is no requirement for the current author-
ization of one set in the teak battalion of the airborne division.

(3) ]During the 1965-1970 time period (September 1968),
the hN/VES-l Eadiac Set is scheduled to replace both the IM-l 1 4/PJD
f or area monitoring (as well as pround and vehicUar survey) and
the ANLPPI-27J for monitoring of food., ater, personnel, and equip-
mat. 11 As discussed in Annex C, this dual replacement should re-
sult in considerable production and logistics savings.

go The ONE p avds a capability for integrating and
processing radiological (as well as chemical and biological) in-
formation.

(1) A troop test and field exercises have shovn
that CW~'s (formerly CMC's) lack a sustained tventy-four-hour-
day operating capability; the troop tegj states a requirement for
two teams to provide this capability. 21 Ia Amnex B, it in pointed
out that under ROAD concepts, the CR3 will continue to require
at~pentation by a CBR Ost.te* Team (Team JA, TOE 3-5003) to Pro-
vide the required sustained operating capability.

(2) It should be emphasized that the CBRE is expected
to haye a capability to deal Vith chemical and biological situa-
tions. Cross-training of CN1 personnel is essential in "C, B., and
Ras well as cross-training within the variou functions of the

element. The term "Rladl Can, "Rladl Computer," and "Bad]. Plotter"
used In the approved ROAD MR's wbuld seem. more accurate if changed
to "CUE," "CPR Computer," and "CM Plotter," respectively

(3) There is a requirement for rapid transfer of
finished radiological (end also chemical and biological) contemin-
at ion. aruts from the CNE to higher headquolters and to major
subordinate headquarters of the division. Facsimile or telauto-
graph devices vould fill the requirement.

hd hadiological survmy of enw-held territory, it included
in the requirement for survey of unoccuied areas of operational.
intmaet to the division. Broad concepts for enemy-territory sur-
vey are discussed in Amnex D.

(1) Soe optima system would appear to consist of the
forthcoming AN/A=EI6 aerial radiac system mouted in a drone

6
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equipped with telemetry. This system would offer a full capa-
bility for surveying enemy-controlled territory of interest to
the division. In the event of loss through enemy action, no
highly trained personnel would be lost,

(2) In special situations, clandestine foot patrols
may be necessary to obtain specific, limited information along
routes or at specific points, for example.

(3) Present capability for survey of enemy-con-
trollod territory is limited to aerial survey by manned aircraft
and ground survey by foot patrols and Vehicles using the IM-lT4/PD
radiacueter. Vehicular survey of enemy territory will probably be
restricted to "reconnaissance in force" typets of missions.

5. CONCLUSIONS AND FINDINGS:

a. Aerial survey should be the routine method of radio-
logical survey in the division.

b. The current capability for aerial survey is not ade-
quate for the ROAD divisions during the 1965-1970 time frame.

c. There is an urgent requirement for the rapid comple-
tion of the AN/ADR-6 aerial radiac instrument system now under
development.

d. All developmental Army observation, surveillance, and
utility aircraft, both =anned and unmanned, should be desiged and
equipped to receive the new aerial radiac system by a "plug-in"
arrangement.

e. Twenty AN/ADR-6 radiac sets are required for distri-
bution to each armored, infantry, and mechanized division; 18 are
required for each airborne division.

f. Although it would be desirable to have a facsimile
or '.te3&utographic system linking division TOC with certain sub-
ordinate units, to provide rapid transmissicI of pictorial radio-
logical contamination charts, the division radiological survey
system alone cannot justify such a system. The overall require-
ment should be determined in the Army Requirement for Tactical
Conunications (ThCOM) study.

g. The capability for ground radiological survey must
be retained for use in special situations requiring detailed re-
oults and for situations in vhich it is impractical or impossible
to employ aerial survey.

h. The term "Radl Cen" (as well as "Hadl Computer" and
"Radl Plotter") used in approved ROAD ?OE's does not properly re-
flect the chemical and biological aspects of this orpnization's
mission.

T
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i. Organization for radiological survey in the division
is adeqvate. All units are capable of monitoring, and ground
radiological survey can be assigned as an additional duty,

j3 Numerical distribution of instruments for the pur-
pose of ground radiological survey is fully adequate; for the
purposes of aerial survey and radiological monitoring it is in-
adequate in several instances.

k. Monitor reporting under the FM 3-12 concept should be
within the capabilities of currently planned conm ications.

1. The capability to perform radiological survey over
enem territory is dependent upon the development of navigational
and flight control systems for drones and on the availability of
the AN/Amlt-6 aerial radiac instrument system.

6. RECO=Nm EONS: It is reccmended that:

a. Action be taken to insure the accelerated completion
of the ANiADR-6 aerial radiac instrument system.

b. Action be taken to insure coordination of the develop-
ment of Army aircraft, both manned and unmanned, with that of the
AN/AD-6 aerial radiac system in order to insure that any appli-
cable aircraft can accept the radiac sensor on a mission basis (by
"plug-in" at).

c. 7he recommended basis of issue of the AN/AIP-6 aerial
radiac set be approved and included in applicable ROAD TOE's.

d. The term "Radl" used in approved ROAD TOE's (divi-
sion chemical section) be changed to read "C3" and the term
"Radl Cen" be changed to read "CIE."

e. The changes in r.4iac instrument distribution recom-
mended in Annex C of the study be included in ROAD TOR's.

f. The com;tibility of radiological monitoring and
survey procedures with ROAD comication systems be made an ob-
jective of a major field exercise.
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ANNEX A

SU:MRECTIME

HEADQUARTERS
UNITD STATES ARMY COMBAT DEVLOPMENT8 COMWAND

FORT BELVOIR, VIRGINIA

CDCCD-F 30 October 1963 *

SUBJECT: Combat Development Study Directive: USACDCCBRA 64-8,
"Organization for Radiological Survey, 1965-1970 (U)"

MO: Commanding General
US Army Combat Developments Coamnd
Combined Arms Group
Fort Leavenworth, Kansas

1. General: Request that a study be undertaken which will
develop "Oranization for Radiological Survey, 1965-1970 (U)" in
consonance with the general objectives stated in paragraphs lllOb
(8)(h), 1210&(3), and 1211b(3) of the Combat Developaent Objec-
tives Guide.

2. Objective and Scope: To review and develop as appro-
priate, organizational and operational concepts, capabilities,
material requirements, and comunicatios requirements for radio-
logical survey, to include broad concepts for surveying ea ter-
ritory, by reorganized Army units in a theater of operations, The
study will -e conducted in three phases: Pbse I, for t'.e Division,
based on ROAD-65 organizational nd operatiomal concepts; Phase II,
for the Corps and Field Army, based an ROWe orpaisational struc-
ture; Phase III, for the cmuacations zone, based on the vtorgani-
zation structure of the commnication some.

3. Refre! ces:

a. Letter, CDCD-F, Headqarter., U8 Army Combat Deelop-
ments Comand, 1 August 1963, subject: "Study Project U ACDCCBRA
64-8, 'Organization for Radiological Survey, 1965-197 (U)'," with
lot Ind, UNCAB8IFIM.

As changed by Letter, CDCCD-F, HQ, SA , 8 November 1963,

subject as above.
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CDCCD-F 30 October 1963
S3UCT: Cewbat Developmet Study Directive: UBACDCCWA 64-8,

"Orgnization for Radiological Survey, 1965-1970 (U)"

b. Final Report OK5CD 57-3, "Orpanizatioa for Radio-
logical vey (U)," US AM Chemical Corps Field Requirements
Agency, Jmniary 1958, COIFIDTIAL.

a. Final Draft Study CW.D 59-8, "Coamiations Require-
ments for Radiological Monitoring and Survey (U)," US ArM WnlC
Field Requiremts Agency, December 1960, SECRET.

d. Letter, CME.-CD, Office of the Chief Chuical
Officer, DA, 13 1krch 1961, subject: "Termination of Project
C(X1 D 59-8, 'Ccumnicatica Requirements for Radiological Monitoring
wad Survey (u) 1'," UNCAssiFIE.

e. Study, "Reorganization Objective ArM Divisions 1965
(BoAD-65) (u)," uscoNac, 1 March 1961, sam .

f. Study, "Reorgaization Objective Army Divisions 1965
(BoAD-65), Airborne -Dvislca (U)," USOOIARC, 15 May 1961, SCRa.

g. StuyP, "Field Army Requiremnts for Air Reconnaissance
ad Aerial &ave illance (U)," US Arm Cobat Develoyments Comwad,
*7 1963, SRT-NOJQN.

h. Final Draft Study, "Field Army Aerial Surveillance
Systems Requiremts (U)," US Army Cmbat Developments Cowad
Combined Arms Agency, iby 1963, sUCMtT-NOPON.

i. POIR-22,42 Operatim &a Bee, Shot 3mll Boy, Pro-
ect 7.6, "Feasibility wvaluation of an Aerial Radiac Surve System
U)," Us Anw Lectrmic Proving Ground, Iovber 1962, SERET-

j.POIR-22A3, Operation U m, mi.9Sot BOLU Boy, Pro-
Ject 7.6.1, "blvation of Aerial Radiae Monitor Systems for Interim
Tripartite Stdardization (u)," US Amy Electronic Proving Orund,
September 1962, SECR-R W KICD DAU.

k. -Approved Tables of Orpaizatia aad quIpmt, ROAD
Iafeatry, Mechaized Infantry, and Armored Divisions, 15 July 1963,

1. DM IN 30-20, "Aarial Sum 8vil2ae-Recaaissaace,
Field An0, 12 Septekber 1961, W(aU 5I7].

s. Uport of Test, "Liht Observatics Hellcpter inu
?ixe&.VI" Aireraft ft -riat, "JB AW Oawbat Drvelo te Can-
mad kp ewist a Ceater, 25 Jime 1963, 7OR OFICIAL U ONLY.
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CDCCD-F 30 October 1963
SUBJECT: Combat Development Study Directive; USACDCCBRA 64-8,

"Organization for Radiological Survey, 1965-1970 (U)"

n. Draft Study, "Light Observation Helicopter (LOH)
Program (U)," US Army Combat Developments Comnd Aviation Agency,
July 1963, SECRET.

o. Final Study, "CO-STAR II (2nd Rev) (U)," US Army
Combat Developments Command Combat Service Support Group, undated,
FOR OFFICIAL USE ONLY.

p. Final Draft Study CMLCD 9-16, "Application of Auto-
matic Data Processing System(s) (ADPS) to Chemical Corps Field Ac-
ttites; Phase II, Part 3B, Radiological Contamination Charting
Systems Aalysis," US Army Combat Developments Command Chemical-
Biological-Radiological Agency, December 1962, UNCLASSIFIED,

q. USACGSC Project, "Cond Control Information System,
1970 (CCIS-70)," Office, Deputy Chief of Staff for Military Oper-
ations, 1 December 1961, CONFIDENTIAL.

r. Final Draft Study CBRCD 63-I, "Marking of CBR Contam-
inated Areas," US Army Combat Developments Command Chemical-Bio-
logical-Radiological Agency, July 1963, UNCLASSIFIED.

s. "Long Range Technological Forecast - 1963 - Part Two
(U)," Office of the Chief of Research and Development, SECRET-
NOFORN-RESTRICTED DATA.

t. Study, "The Army Force Development Plan, 1964-1983
(U)," Office of Assistant Chief of Staff for Force Development,
DA, April 1963, SECRET-ROFORN.

u. Draft Prose QMDO for Field Army Long-Range Aerial
Surveillance System (U), US Army Combat Developments Cowmnd Corn-
bin6d Arms Agency, June 1963, 00NFIDZUA.

v. Draft Proposed QW for High Performance Umaned
Aerial Surveillance and Target Acquisition System (U) (Interim),
US Army Combat Developments Comand Combined Arm Agency, 24 April
1963, C0NF rTIAL.

v. Draft Proposed QW for High Performance Unimaned
Aerial Surveillance and Target Acquisition System (U), US Army
Combat Developments Cond Combined Arms Agency, iby" 1963,
CONFIETAL.

x. Draft Proposed QM for High Performance Manned Air-
craft for Field Army Aerial Surveillance and Target Acquisition
(U), US Army Combat Developments Conad Combined Arms Agency,
may 1963, COFIMTIAL.
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CDCCD-F 30 October 1963
SUBJECT: Combat Development Study Directive: USACDCCBRA 64-8,

"Organization for Radiological Survey, 1965-1970 (U)"

y. Draft Proposed QMR for the Operational System of the
Field Army Command Control Information Systems, US Army Combat
Developments Command Combined Arms Agency, 29 October 1962,
UNCLASSIFIED.

z. Draft Proposed QMR for an intelligence Subsystem of the
Command Control Information System (CCIS), US Army Combat Devel-
opments Commani Mnte3lience Agency, 4 April 1963, UNCLASSIFIED.

a. Final Draft - lt Revision, "Reorganization Objectives,
Division, ArM and Corps - 1970 (U) (RODAC-70)," US Army Combat
DevelopLents Command Combined Arms Agency, 31 August 1963, SECRET-
NOFOR4-RESTRICTED DATA.

bb. Final Draft Study CAG 63-2, "Visualization of the RODAC
Bttlefield (VORB) (U)," US Army Combat Developments Command
Combined Arms Agency, 15 April 1.963, SZCRRT-NOFORN-RESTRICTED DATA.

a -. DA FM 101-5, "Staff Officers Field Manual, Staff Organi-
zati.. and Procedure," July 1960, UNCLASSIFIED.

ad. DA FM 3-12, "Operational Aspects of Radiological Defense,"
January 1963, with Draft Change I, US Army Combat Developments
Ccnmnd Chemical-Biological-Radiological Agency, UNCLASSIFIED.

se. STANAG No. 2103, "Reporting Nuclear Detonations, Radio-
active Fallout, and Biological and Chemical Attacks," 3 may 1963,
UNCLASSIFIED.

af. Exercise 1'WJOR DN0D, Draft General Plan of Test, Evalua-
tion est - AN/MSQ-19, US AXW Combat Developments Command Com-
bined Arm Agency, May 1963, UNCLASSIFIED.

ag. Conceptual Framework, "The Administrative Support,
Theater Army 1965-1970 (TASTA-T0)," US Army Combat Developments
Cmand Combat Service Support Group, June 1963, FOR O3ivICIAL USE
OMLY.

ah. DA TC 101-2, "Tactical Operations Centers," 25 May 1960,
UNCLASSIFIED.

a. Tctical nuclear weapons will be used by friendly
and/or enemy forces in future wrs.
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CDCCD-F 30 October 1963
SUBJTCT: Combat Development Study Directive: USACDCCBRA 64-8,

"Organization for Radiological Survey, 1965-1970 (U)"

b. When tactical nuclear weapons are used) accidental
and/or deliberate fallout-prducing nuclear bursts will occur.

a. Radiological monitoring and survey information will
continue to be a required input for the overall radiological in-
telligence collection effort.

d. US Army division, corps, and field army organiza-
tion and tactical operations will be as enrisioned in the ROAD-
65 and RODAC470 studies during the time frame of interest.

e. Combat service support to the US Army will be as
envisioned in the CO-STAR II study and as modified by TASU-70
during the time frame of interest.

f. Army aerial platforms will assume increased respon-
sibility for forward area surveillance during the time frame of
interest.

5. Guidancet In accordance with reference 3a, the require-
ments for Phase I of USACDCCBRA 64-8 will be satisfied by up-
dating the final report of CMLCD 61-1, "Organization for Radio-
logical Survey - Phase I: The Division," US Army Chemical Corps
Field Requirements Agency, April 1962, which was submitted in
response to an earlier requirement. Unless substantial concep-
tual changes in this document are required, it will not be neces-
sary to re-coordinate a draft of Phase I.

6. Administration:

a. Coordination: Informal coordination and consulta-
tion with appropriate agencies and/or organizations within the
Department of the Army which may contribute to this study are
authorized. In additioa, formal coordination of the initial
draft study (with possible exception of Phase I - see paragraph
5) will be accomplished with the following agencies or organi-
zations:

(1) US Army Combat Developments Comnd Combat
Service Support Group.

(2) US Army Electronics Research and Development
Laboratory.

(3) US Army Chemical Center and School

(4) US Army Combat Developments Commeand Nuclear
Group.
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CDOCD-F 30 October 1963
S=&TJIC: Coubat Developent study Direetive: USACDCC A 64-8

"Oraizatiom for Radiological &urvM, 1965-1970 (U)"

(5) US ArW Combat Dmveloyants Commnd Comnd
Control Infortion System Oroup.

b. 9uspene dates: Taret eagpletion dates are as
follovst

Phase I (An updating of CMLCD 61-1, Phase I)
Final Draft (updated): 29 February 1964

Phase II Initial Draft: 13 March 1964
Final Draft: 13 M&y 1964

Phase III Inital Draft: 15 March 1965
Final Draft? 15 MIy 1965

c. Distribution, A receded distribution list for
the final report will be subaitted with the final draft study.

7. This project is assigned Project No. USACDCCBRA 64-8
and appears in paragraph 1220oo of the CDEG.

FOR 7E OK4(NDER:

/s/ Lewis V. Etner
/t/ LEWIS V. EDn

Major, QN
Asst Dir, Pers & Orders

DIS7RITION:
K
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CAGO-S (30 Oct 63) 1st In.
SUBJECT: Combat Development Study Directive: USACDCCBRA 64-8,

"Organization for Radiological Survey, 1965-1970 (U)"

HQ, U. S. Army Combat Developments Command Combir'x Arms Group,
Fort Leavenworth, Kansas 66027, 6 Nov 1963 *

TO: Commanding Officer, U. S. Army Combat Developments Command
Chemical-Biological-Radiological Agency, Fort McClellan,
Alabama

1. In addition to the coordination shown in inclosed study
directive for Phase II and III, it is requested that formal co-
ordination be accomplished with the following U. S. Army Combat
Developments Combined Arms Group Agencies:

USA Combat Developments Command Infantry Agency
USA Combat Developments Command Engineer Agency
USA Combat Developments Command Communications-

Electronics Agency
USA Combat Developments Command Combined Arms Agency
USA Combat Developments Command Aviation Agency
USA Combat Developments Command Intelligence Agency

2. It is requested that the Chemical-Biological-Radiological
Agency undertake the action required in the inclosed study direc-
tive, and that final draft reach this headquarters not later than
the dates shown below:

Phase -.'I 13 February 1964
Phase II 27 April 1964
Phase III 15 April 1965

FOR [HE COMMANDER:

/a/ William W. Cozad
WILLIAM W. COZAD
Lt Colonel, GS
Adjutant

* As changed by lot Indorsement, CAGO-S, HQ, USACDCCAG, 15 Novem-
ber 1963 to Letter, CDCCD-F, HQ, USACDC, 8 November 1963, sub-
ject as above, and by Letter, CAGO-S, HQ, USACDCCAG, 2 December
1963, subject as above.
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ANNEX B

OmcL3IzATOL AIM OPM..OUAL
FOR RMOLOGICAL SRV

1. Introduction. It is the purpose of this amex to
analyze the organizational &ad operatiosal concepts for radio-
logical survey in the 1965-1970 time frame. The ROAD organiza-
tion and concept of operations, particularly the changes involved
in transition from the PEOMIC organization, have imediate bear-
ing on the problem. Current doctrine for radiological -urvey--
to include area muitoring-- will be studied to determine v2at
changes are necessary to satisfy the requirements of both ROAD
and the time frame of interest.

2. Organization and Operational Concepts, ROAD. l/Asfar
as radiological survey and area monitoring are conceraed, the ROAD
divisions do not differ radically from those of the PENZOMIC con-
cept. Division organizations under both concepts are intended to
be capable of fighting both nuclear and non-nuclear war, and both
give high priority to firepower, mobility, and dispersion. Certain
changes, however, appear to have definite bearing on the analysis
to follow:

a. ROAD divisions interpose two cmnd headquarters be-
tween company and division rather than one, thereby improving the
span of control but increasing the reaction time for commmication
(both directions) through the chain of comad.

b. Brigades are tactical headquarters and have zo fixed
number of battalions; rather they are tailo'ed with the amber and
type of battalions required for the mission.

c. Department of the Army approved TOE's provide for a
chemical staff officer at brigade headquartern and a chemical non-
commissioned officer at battalion headquarters. (In addition to
the chemical staff officer, airborne and infantry briade head-
quarters are authorized one chemical NCO.)

d. It is envisioned that dispersion will be between
battalions. Mobility will provide units the ability to mass
rapidly when required and then re-disperse.

e. The reserve may often be employed as & strikiag
force.

3- Radiological Contamiatioa Informatioa: Since the ROAD
division must be prepared to operate effectively in a radiologi-
cal environment, accurate radiological intelligence mst be con-
tinuously available to the division commnder sad his staff. vamLt-
ati1n:.:of the impact of a radiological hazard on tactical operations
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will be inty for contined effectiveness and., in may cases,
for survival. 2e availability of accurate and timely radiologi-
cal iufomsti ill ermit the division to avoid aontmated
areas As possible, cgate accurate stay ties for contaminated
areas whch meat be entered, ad select routes which result in
the lowest possible dose aensurate with the mission. Radio-
logical informstion can be divided Into three broad categories:
fallout prediction, radiological moitoring, and radiological sur-
TOY# lY. 2/

a. Fallout prediction is of two types: pre-strike sad
post-strike. Post-strike preditionms Involve fever unertainties
tbea pre-strike; nevertheless, both types of prediction are esti-
mt of the location of fallout coteition. I present re-

li ty of ateorological data and knowledge of the mecbanism
of f alout do aot alew accurate theoretical determinatic of dose
rate centous. Falloat gediction is necessary for planning and
waning, but it camot falfi the rquir"M t for definitive con-
tamt.tica :aWormticm an specific areas.

b. Radiological monitoring Is a factio performed by
all waits then operating in a radiological enviramt and does
act sigificantly interfere with the primary mission of the unit.

iM nwpose of maaitoring is to give vring of a radiological
hazard and to keep the wit camader Informed of the degree of

nazard praesnt in the uit area. iamitor reports are also a
neeesr iatr to the divisiom's radiological intellience col-

tlctica effort. se reorts are the basis for vaning the com-
mand; they also provide a picture of the bazard present in the
occ ied areas of the division zome aad reduce the requirement
for swvey. (Radiological mcnitoring, in its broad sne, also
lncludes the detezuination of radiological contamination on per-
sonnelj equipeeot, supplies, or facilitiet, which involves a much
lover level of radioactivity than that In a contamiated area.)

a. Radiological surVey Is an orgaied effort to obtain
radiological contamination infomtion re@&rdUW specific areas.
It is concerned primarily with arams of operational interest to
the division *hich are not occupied by friendly uits, and in-
cludes area In snoW territory or uder e control.

)& Rdiolgicl MMey

a. TM curreat oraization for radiological survey Is
set fertaieM& I 3-12, "Operational aspects of Radiological De-
fense." 1 Tis or n .atioa Is not fixed by 201 or TD. Survey
teams ad parties are orpnized As required.. sing available unit
paid eqlpimt. alt SOP's sm ly prescribe which per-
scowl ad items of equi t vin be leyed for radiological
survey. Tu, the curem orgaization for radiological survey is
flexible ad cta be adapted to my division organization.
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b. The more important problem, then,,is not to develop
an ormamsatica for radiological survey, but rather to analze
current doctrine and procedure to dtermine if they will satisfy
the operaticel requirements of the ROAD divisions in the 195-
1t)time frame. Questions tiat must be answered are: Wat are
the advantages and disadvantages of current procedos, and will
they furnish accurate information to the using agency (CaU) fast
enouO? To be of tactical value, radiological survey data, like
all intelligence data, must conform to the following requirements:

(1) Be timely. Data must arrive at the CM in a
usable form with the least possible delay.

(2) Be accurate. inaccurate data will cause con-
fusion and delay.

(3) Be obtainable with reasonable effort. The col-
lection effort should not limit the tactical efficiency of ccubat
units or materially degrade the pimary mission performance of
other units.

5. SurveY Doctrine. Current doctrine for radiological sur-
vey includes two prineipal techniques: ground survey and aerial"
survey. A description of the detailed procedures for conducting
radiological surveys is not incyded in this annex, since the sub-
ject is adequately docamented. H/Iovwver, the advantages and dis-
advantages of each technique il be-.cudhrad In-.ordr to'* f&tb
kine_,he. c a d irable and/or necessary.

6. Ground SUrvey.

a. The following appear to be the major advantages and
disadvantages of pund survey:

(1) Advantages:

(a) Cn be accal..ished by day or nigt.

(b) Cn be accplished in almost all weather
conditions.

(c) Produces relatively detailed, accurate
data including delineation of "hot spots."

(2) Akvantaps:

(a) eeration of data is slov.

(b) maumissiom of reports xy overload avail-
able ccemnicatons circuits.
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(c) operation of survey parties diverts per-
sonel and equiment--cmmication devices, vehicles, and radiac-
mtes--from the primary aision of the nvit.

(d) So remaining radiation service of aembers
of the srm party is mteriall reduced (no shieldin is avail-
able vnless personnel axe imnted In ibeeled or armored vehicles)

(e) Survey teams will not alvp be avaiUble.
te tactical sitmtion mW recude their use.

(f) taximiu coordination tbroolb coemand can-
nels is required to initiate and cplete an effective survey.

(g) Rate of survey is largely dependent on
trafficability of the area.

(h) Areas hidch can be surveyed are limited;
terrain barriers, mined area , and areas undr eno surveillance
or control my not permit conduct of growc survey.

b. A coqseison of the advantages and disadvantages of
the goud radiological survey technique shon mny serious dis-
advantages aA few advantages. Some of these factors merit further
consideratios.

(1) Liaison with the U. S. Ane Infantry chool re-
vealed that pUtoon sergeants are habitully asigned the additional
duty of radiological MntoW r nOder to assure reliable radiologi-
cal survey te performnce.n/_18 Althoto* this study does not reccm-
mend such use of platoon sergeants, the fact remains that critical
personnel and equipment are diverted from their primary duties for
the effective conduct of gound radiological surve.ys It wuld
appear that only reserve vnits should be epected to furnish sur-
vey parties. Yet imits In reserve my have to be comitted on
abort notice, or my eve conventionaly have the role of strikin
force. LogicaUl,, swvey parties should come from the units in
closest proalvlty to the area to be surveyed, providing their
primary mission can be mantained. Nevertheless, a significant
reduction of key personnel, vehicles, and oamication equiat
even for short pariods, will seriously limit the tactical eff -
ciency of the division usr the OAD operational concept.

(2) Cmmieastions will be a sw s limitation in
the conduct of nomd smwv . Present doctrine states that radio-
logical surve will be eme. )lled by either a centralized or a
deeentralitzp omtrol syste, a that the centralized system is
preferred. !/ Ia the centralized systd, umvey teams report &i-
rectly to the p wheeas In the decentraltsed system, control
Is maintained at a heaIVIs" bI mate to that ordering the
survey and this subordi ate bhaq te relays data to the Ca.
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According to PK 3-12, reporting procedures for survey data in the
preferred centralized systea are as follows in order of preference:

(a) Radio cminication direct frcm the survey
party to the CME. Th:Li method provides timely data and flexible
control but depends on availability of radios, nets, and the die-
tances involved.

(b) Radio ccimunication from the survey party to
the nearest area comi cations center and then to the CM.. aain
depending on the availablility of radios or access facilities.

(c) Survey party physically proceeds to the
nearest unit and uses its facilities to report through the area com-
munications center to the CMtE.

(d) Survey party pbysically proceeds to the
nearest area communications center and reports by available means
to the CBRE.

(e) Survey party delivers data to the C M . In
the case of the decentralized control system, reporting will usually
be through comnd channels. In either system, then',urvet. ata
wl l i uposea communications load, removing cmacaton equipment
from its principal service. If data must be relayed instead of
transmitted directly, the collection effort is mterially slowed;
and if commication equipments are not available, generation of
radiological intelligence will be extremely slow and incomatible
with ROAD operational concepts.

(3) There will be a considerable delay between the
time a decision is made at division headquarters to conduct a
ground radiological survey and the time survey data arrive at the
CBRE. The step. required to obtain radiological survey infors-
tion by using ground survey are shown in Appendix I to this annex
in order to give an idea of the complex plannin and coordimatioa
required for effective survey. This planning process ipom an
additional ccmmications load.

c. Even if the system functions perfectly, and this is
not likely in a combat situation, the condnut of pr r"Aologi-
cal surveys will be a complicated and tim-omsiuing operation.
Te diversion of cobat troops and equAlit from their prary
duty, the load on commnicatios, and the inherent slowness Involved
in gound surveys render them Impractical except in emirgme or
very special situations.

d. The ultimte instr t desired for grud rediolo-
cal survey dming the 196-19 time the WAN/V-l ral
set. This instrument is now being developed to satisfy both te
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approved military characteristics for the Tactical Survey Metor
andi Vehicular Badiac System and the recently deleted military
characteristics for the Tactical Manitrin Instrment. Thus,
the AN/VIR-i will replace both the IM-lT&/PD (the Sta dard-A
area survey meter) and the ANPIt-T (the Standaurd-A. low-range
beta and p= moitoring set).* Particulars of these instruments
are presented in Anne C. Service test models of the AN/Via-i
are anticipated in Fiscal Year 1967, and tbisjadiac set should
be available in the field by September 1968i. JI meanwhile, the
iI4-l7I4/PD will be used for vehicbar and dismoumted radiological

T. Aerial Survey:

a. The following appear to be the current mJor advan-
tages and disadvantages of aerial survey7:

(1) Advantages:

(a) Produces data rapidly.

(b) Generates only a suall coications load
and requires a mininm of retransmissions.

(c) Diverts a minim muber of personnel from
their primary duty.

(d) ArW aircraft awe readily available and
responsive to division requirements.

(e) Capable of surveying larg- areas in a
short time.

(f ) Capable of surveying areas inaccessible to
ground units, such as terrain obstacles and enes~-comtrolled areas.

(W Uxposes personnel to a imh lover dose rate
than ground survey.

(2) Disadvantages i

(a) Produces loe detailed information than
groud survey.

(b) Operation of maneod aircraft depends on
favorable weather conditions (drones, howwer, are expected to be
able to operate unider almost all. mtbor conditions).

(c) At present, manned aircraft using ground-
based radar have only a limite operating capability during dark-
ness or marginal wsather conditions; therefore, there is little
current capability for aerial survey at ni~t.e



(d) At present, pilot-monitor teems require
skill development training (maintenance of constant ground clear-
ance and constant ground sred$ timing, and determination of air-
ground correlation factors

(e) Ai-craft may become a target for the one"
vhen employed in forward areas or when the enemy has air superi-
ority.

b. The advantages of aerial swreyy are.in distinct con-
trast to the severe limitations of ground survey. The speed of
completion and the minimul diversion of personnel and equipment
from their primary mission are factors which require the recogni-
tion of aerial survey as the principal radiological survey tech-
nique. There are definite disadvantages to aerial survey, :but: ost.
are the result of currently inadequate instrumentation rather than
tactical limitations or control problem. Unlike the disadvantages
in gprond srvey, there is promise of overcoming most of the dis-
advantages in aerial survey by use of the forthcomin aerial radiac
instrument system.

c. The aerial radiac instrnt system available in the
1965-1970 time fraVe-..i be: a'. significant advance over that now
in use.

(1) The curent clipboai)")'thod involves use
of the IM-17/PD survey meter by a monitor in the aircraft who
records the dose rate readings at certain intervals. The pilot
is required to fly at a constant altitude above pnd level, so
that a single air-ground correlation factor (AOCF) will correct
the aerial readings for a particular fllt leg to the dose rate
at ground level. Further, he must maintain a straight line path
between check points when using the course leg technique of aerial
survey. Disadvantages of this system are apparent. It in improb-
able that manned aircraft can survive foard of the FM when
such flight restrictions are imposed. In qddition, the system is
obviously not applicable to urmanned aircraft. A detalled dis-
cussion of current aerial survey techniques is found in PF 3-12.NI

(2) in July 1961 ,Dpartent of the Army approved
military characteristics (Wl's) for an Aerial Hadia. Instnint
Systen and, subsequently, a developental program we initiated
to satisefy th, requirents. Ths project is curretly assiged
Priority I1.

(3) Desigated the AN/A3-6, this sysma incrporates
a rapid response (scintillation) rsdiacmeter and a chart recorde,
ellimiating speed restrictions on the aircraft and the used far
someone aboard the aircaft to monitor the readinas. In conjume-
tion vith a radar altimeter, the aerial rdiac set perform
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automatic in-flight altitude correction of the aerial dose rate
at operational flight levels from 200 to 800 feet, increasing it
by the proper factor (AM) to account for the reduced Sum in-
tensity at a particular altitude and to make thmeater and recorder
indicate approximate ground radiation levels. _H In case no radar
altimeter is available with the aircraft, the automatic altitude
correction circuit can be disconnected and the instrument simply
measures and records aerial radiation levels. Altitude correction
vmuJ then be accomplished mnually or by computer in the process
of data reduction on the ground, based on an assumed constant
ground clearance of the aircraft. A telemetry output is available
and can be used withexisting data links. 2o protect against elec-
tronic failures, chart recording should always be used whether or
not telemetry is available. SI ze an automated system eliminates
the need for personnel other than the pilot in manned aircraft and
allow aerial survey to be performed in unaned aircraft. In ad-
dition, a restriction is not imposed upon the pilot or drone con-
trol teen to maintain a constant ground clearance. The system can
be readily installed in or removed from p11 surveillance, observe-
tion, and utility type Army aircrt (including drones) to insure
flexibility and responsiveness. -0J

(4) The aerial radiac system will be compatible -ith
existing or developmental aircraft positioning devices, and will
simultaneously record aircraft positions. provided by such devices
on the same chart as the radiation measurements. If the aircraft
is not equipped 'ith position fixing devices, the aircraft position
will be inmLly recorded. If telemetry is used, correlated. air-
crart position can be telemetered to the ground receiving station
clong with the dose rate readings.

(5) The AN/ArR-6 should be organic to the using unit
rather than pooled at higher echelon since rapid reaction time is
one of the principal objectives of this system. RQAD units with
an aerial radiological survey mission and/or capability are dis-
cumsed later in this annex. A suggested distribution of AN/AMR-6
svows , to these units is presented in Annex C. It is anticipated6

that service test models will be realized during Fiscal Year 1966,-
and the system should be available in the field by Fiscal Year 1967.

d. With the coordinated develoiment of aerial navigation
aids and the aerial radiac instrument systen specified in the W 's,
the limitation of present-day aerial survey to favorable weather
conditions and daylight will be reduced. With the drone survey
system, a particularly important additional advantage is gained:
survey of enemy-controlled territory can be carried out without
risk of losing highly trained personnel. With either manned or
drone system, the change from manual to automatic position deter-
ination and from manual to automatic correction of the observed

dose rate to that one meter above the gound will significantly
speed both the gathering and processing of radiological survey
data.
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e. With the ROAD concept of operation, rapid decision-
making and rapid reaction become ever more important. It has been
pointed out that consideration of radiological intelligence is
mandatory for continued combat effectiveness and, in ny cases,
for accomplishment of the mission at haz. Speed is one of the
great advantages of the proposed aerial survey system; but the
currently slow process of manually tabulating or decoding the
data when received at the CRE, plotting them on a map, and draw-
ing in dose rate contours also requires improvement. These func-
tions are expected to be automatbd- to a major degree late in the
1965-TO time period by the Tactical Operati~s System of the Com-
mand Control Information Systems (CCIS). -'IA capability for
radiological contamination charting by a computer and auxiliary
equipment will exist at the division TOC. (This capability will
also be available at corps and field army echelons and will be
discussed in Phase II of this study--Corps and Field Army.) The
computer will be programed so that, on cmmand, it will print
out the best contanination map (overlay) consistent with reliable
data accumlated to that time. The contamination overlay can be
disseminated to those with a "need to know" by automatic data link
or by facsimile. The application of automatic data processing to
contamination charting is more fully discussed in a recent study
by this Agency: CMLCD 59-16, "Application of Automatic Data Pro-
cessing System(s) (AIPS) to Chemical Corps Field Activities, Phase
II, Part 3B--Radiological Contamination Charting System Analysis.'

8 *Radiological Monitoring: Since monitor reports can pro-
vide the same type of contamination contour charts for friendly
occupied areas as surveys do for other areas, and since monitor
reports extend and substantiate survey data, radiological moni-
toring will be considered briefly in this study.

a. Base4 n conclusiRg9 of Exercise Dragon Head and of
a detailed study, -ZI .FM 31-1_Z4-prescribes that automatic monitor-
ing reports will consist only of the following:

(1) A "contact report" is submitted when the ground
dose rate builds up to 5 rad/hr in an area predicted to receive
fallout, or then an initial ground dose rate of I rad/hr is de-
tected at a location not expected to receive fallout. Such reports
are submitted by the most expeditious means of communication avail-
able *o that major counands can issue warnings.

(2) A "peak dose rate report" is submitted when the
meter needle reaches its maxim= reading (or comes back on scale).

b. The criterion in paragraph 8a(l) requires revision.
Although an area is predicted to receive fallout, the monitor may
not always know (owing to comunications failure) whether or not
he is in such an trea. A better criterion is for all units, re-
gerdless of location, to submit rcontact reports on encountering4
,a ground dose rate of 1 rad/hr.
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c. Other reports may be required by SOP's at certain
dose rates or certain time intervals, but they are not prescribed
by the field manual. There may also be a requirement for certain
special reports; for example, a series of reports--one every half
hour for three or: four hours--my be required for selected units
in order to determine decay rates.

d. With this number of reports, the system for submitting
monitor reports should be aeable with existing comimicationa.
However, the presence of two eommnd headquarters between company
and division in ROAD, in contrast to previous organization, will
increase the retransmission problem and create delay* At inter-
mediate echelons, users should examine these reports and rapidly
pass them on after extracting pertinent data. This system should
be tested in ROAD comand post and field exercises to determine the
adequacy of camunications. In the event of unsatisfactory results,
attention will have to be given to allocation of special conmmmica-
tion channels for reporting radiological information.

e. Radiological monitoring reports include the dose rate
reading, type of report (contact, intermediate, or peak), time of
reading, and location of reading. Reports sent in the clear would
therefore divulge the location of the monitor and, possibly, the
unit, as well as provide the enemy radiological Aformation. Ccm-
ments from different agencies on another study EI have advocated
both encoding monitor reports and sending them in the clear. Reasons
for encoding were to deny the enemy radiological and unit position
informtion; reasons for sending in the clear were speed, less
chance of error, and an argument that the enemy will secure radio-
logical information by his own methods anyway. It appears that a
rigid solution is not practical. Since a decision would depend on
the situation, eath division should publish instructions in the SOI
for transmission of monitor reports. If coding is used, only lo-
cation coordinates should be encoded and other data sent in the
clear. Maximum reporting speed consistent with security will be
provided.

9. ROAD Units with Radiological Monitoring and Survey Caa-
bilities.

a. All ROAD division units have a monitoring mission and
will do so in accordance with doctrine expressed in FM 3-12 and
with unit SOP. DA-approved TOE's for ROAD units are reviewed in
Annex C to insure that each unit is equipped to accomplish this
mission.

b. Personnel and equipment to conduct ground radiological
surveys are normally obtained from division troop units. However,
the scout sections of the armored cavalry troops and the scout sec-
tions of the infantry, airborne infantry, mechanized infantry, and
tank battalion headquarters and headquarters companies have a
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special responsibility for ground vehicular surVey. Each infantry
and mechanized division is equipped with 76, each airborne division
with 6 and each armored division with 80 reconnaissance vehicles
in the scout sections, providing the ROAD division with an adequate
capability to conduct extensive surveys on a priority basis Vhen
required. The chemical operations support ccpany of the field & M
chemicml group (proposed in another study Al/by this Agency) has
ground radiolo ical survey among its missions. 2his campmy (or
elements of itf my be made available to the division comnnder for
conducting required surveys.

c. DA-approved ROAD 2)E's indicate that each armored, in-
fantry, and mechanized infantry division is equipped with 1 AN/USD-I
drone system and with 101 manned aircraft, distributed as shown in
Table B-1. Instead of the drone system, the aviation OS company of
the airborne division is equipped with 2 additional OV-l aircraft,
resulting in a division total of 103 manned aircraft, Aircraft of
the aviation general support company, the air cavalry troop, and the
brigade headquarters and headquarters come7 (aviation platoon) will
be used for radiological survey purposes more frequently than those
of other units. In some instances, helicopters of the divisi.n artil-
lery headquarters and headquarters battery my fly radiological sur-
vey missions. A recomended distribution of AJ/AR-6 aerial radiac
sets to these units is presented in Annex C.

TABLE B-1

DISTRIJTION OF MANNED AIRCRAFT 70 ROAD DIVISIONS

Unit LOH M-I OV4 Total

*1. Avn GS Co, Am Ba 10 6 4(6)* 20(22)

2. Airmbl Co, Ayn En 25 25

3. Air Cav Trp, Armd Car Sqdn 9 17 26

4. Eq & Eq Co, Bde (3/Div) (6/C=3)=18 18

5. Eq & Hq Btry, Div Arty 10 10

6. Trans Acft Mint Co, Nint Bn, 2 .2,
Div Spt Coed

TOTAL 47 50 (6) 101(103)

* The aviation GS company is also equipped with 1 AN/USD-l drone

system (in all but the airborne division, in which this company
contains two additional OV-1 aircraft instead).

B-11



10. 510 CU. Se Cheical, Biological, Radiological Element
(cM ) atIvsi'a headqvrters tactical operations center will be
the agency to receive ftta free radiological monitoring and survey
and to convert tese ata into radiological intelligence.

a. 2M INMWC divisions bad an organic CB Center (O )

maned as follows:

(1) 1 Captain, CRC Director

(2) 1 M-, Radiological Coputer

(3) 2 1-5's, Radiological Plotters

Mae operations sergent (-8) and general clerk (1-3) from the divi-
sion chemical section were usually eployed in the CUC also. Yet
field exercises have shown that this !organization bad one mjor de-
ficiency: it lacked a sustained twenty-four-hour-day operating capa-
bility. 2he policy was to augment the CBRC with a JA cellular team
(TO1E 3-5001) of one officer and four enlisted men when a continuous
operating capability was required.

b. Under the ROAD concept, the division must continue to
be staffed for sustained twenty-four-hour operations in order to
maintain its required capability to operate in nclear, non-nuclear,
chemical, and/or biological environments. Approved ROAD TOE's
authorize the following maning level for the division chemical sec-
tion:

TEI NO. 1OS GRADE

Div OmI 0 1 57314 Lt Colonel

Asst Wl) 5T314 Captaia
*:"ad Con Dir -1 57314 Captain

Col Op S 1 534.80 3-8
* Radl Plotter 2 5344'0 3-T

* Rad. Computer 1 534.10 Z-5

CMr Staff Sp 2 534.10 E-5

* Clk/p 1 7l.2o 3-4

Personnel mrked with an asterisk will normally work in the CBRE
when the TOC is in operation. A sustained twenty-four-hour capa-
bility in a nuclear environment is not inherent in this manning
level. Although there are advantages in obtaining this sustained
capability by increasing the organic CRE mming level, current
austerity policies on staffing headquarters unite preclude this.
In order to possebs a two-shift sustained operating capability as
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suggested in DA TC 101-2, "Tactical Operations Centers," 161 the
CBRE will continue to require augentation by a CNM Center Team
(Team JA, TOE 3-500E) on an "as required" basis. This team is
manned as follows:

- TISE NO. N GRADM

CM Cen Dir 1 57314 Captain

Plotter 1 534.70 E-7

Computer 2 534.10 E-5

Gen CIk 1 710.00 E-3

c. It should be recognized that CERE's must also be pro-
ficient in handling chemical and biological operations. If the
current manning level is to be adequate, ocmputers and plotters
must be cross-trained and capable in chemical, biological, and
radiological operations. In accord with the concept of a CUE, it
would seem appropriate to replace the term '4Adl Cen," "HAl Com-
puter," and "Radl Plotter" used in the DA-approved ROAD TOE's with
"CBRE," "CIR Computer," and "CM Plotter," respectively.

d. At brigade headquarters, the allocation of a chemical
officer (captain) and, in some cases, a chemical non-comissioned
officer (E-6 -- in airborne and infantry division only), as shown
in approved ROAD TOE's, wil provide an extremely limited capability
to interpret and produce radiological information. This capability
will be particularly valuable when the brigade is engaged in inde-
pendent or semindependent operations, or when a brigade headquar-
ters is required to ass command of the division. In the event
the brigade st condoct exte independet operations, the cava-
bility of orpgnic chemical pers$nmel for processing radiological in-
formation will have to be augented with a JA team.
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AP?=DIX I

SSW 1-0FI IN RADIOLOGICAL SURVITr

1. The steps necessary for the conduct of a ground radio-
logical survey controlled by the decentralized method in divisions
of the ROAD type are believed to be essentially the following.
(When the IOC is in operation, many of the functions Ascribed to-
QW-divisba 'heicaI officer, G-2, and G-3 my be carried out by
their OC representatives in the CBRE, G-2 Element, and G-3 Ele-
meat.)

a. Division chemical officer, in coordination with the
division G-2, determines that a radiological survey is required
in order to obtain vital information concerning an area of opera-
tional interest to the division.

b. Division chemical officer submits his recommendations
to the division 0-3 and requests the use of unit radiological sur-
vey teeos to conducv the survey.

c. Division G-3 determines that sufficient troop units
are available to conduct the survey and that diversion from their
primary duty is justified by the urgent requirement for radiological
Information.

d. Division 0-3 decides which brigade will conduct the
survey and notifies the brigade operations section.

e. Brigade operations section determines which battalion
or battalions can furnish survey tams, This decision will be in-
fluenced by the current mission and location of the area to be
surveyed.

f. Brigade operations section rers. the shlebted battal-
ions to conduct the survey and assigns specific areas of responsi-
bility ..

g. Battalion operations section determines how many
survey teams are available and assigns the selected companies their
mission.

h. The compan receives the order and notifies the pla-
toons to assemble their survey parties for briefing.

i. Company coinder briefs the survey team, checks
equipment, and issues his order.
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3. Survey team proceeds to its assigned eea, initiates
the survey, and records the data.

k. Survey team transmits data to the control party
(company headquarters) by the most expeditious mesas (for emple--
FM company comand radio net).

1. Control party screens data for adequacy and ressoma-
bility and, without further processing, torwrds data through
command channels to the CME via the area comimicatioms system.

m. Data are received in CE from area commications
system.

n. Division CUE evaluates survey data and submits its
report to the G-3.

2. With the AN/AIM-6 aerial radiac instrtment system, the
steps necessary for the conduct of an aerial survey controlled by
the centralized method are believed to be the following. (When
the TOC is in operation, many of the functions ascribed to the
division chemical officer, aviation officer, G-2, and G-3 may be
carried out by their MC representatives in the CE, AAE, G-2
Element, and G-3 Element.)

a. Division chemical officer, in coordination with the
division 0-2, determines that a radiological survey is required
in order to obtain vital information concerning an area of opera-
tional interest to the division.

b. Division chemical officer submits his recomendation
to the division G-3 and requests approval for an aerial radiologi-
cal survey mission.

c. Division G-3 approves the mission request.

d. Division chemical officer and aviation officer mBke
a map study of the area to be surveyed and develop a general flight
plan.

e. Division aviation officer contacts division air oper-
ations and order the mission.

f. Division air operations schedules the mission sad
briefs the pilot or drone control teme

g. Ground crew installs the AN/AIB-6 sensor package in
the aircraft.
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h. Division air operations instructs the aerial sur-
veillance and target acquisition platoon of the aviation general
sU79port, company to telemeter the mission.

i. Pilot or drone control tean flies the mnission. Da.ta
are received by the aerial surveillance and target acqisition
pXatoon via th. telemetry link. 2wse data are transmitted to
the division G-2 intelligence system ea~plex by radioteletype,
usinag the division intelligence noet.

3. Division 0-2 intelligence system complex relays
survey data to the CME. The CBRE receives the survey data al-
most as soon as they are measured,

k. Division CUBE evaluates data and submits its re-
port to the 0-3.
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ANR11 C

Introduction: It will be the purpose of this anne to re-
viev the type and distributiom of eurrmt radiological, survey and
monitoring equipment in DI-approved ROAD TOE's and to recoeni
changes domed necessary. The replacement for two of these equip-
ments will be discussed, and in addition, a proposed distribution
of the new AN/ADR-6 aerial radiac sets to ROAD wits will be pre-
seated. Cmuications requirments will be considered. Finally,
a chart will be presented which describes sequential equipasat
chaas from the present survey and monitoring system to that ulti-
m•tely expected In 19TO.

1, Distribution of Current Radiological Suvyand Lnitoring
Equii ent, I*-Ap Ed. ROAD TOE's: Applicable portions of the DA-
approved TOE's for airborne, infantry, mecbanized infantry, and
armored divisions have been extracted and are attached as Appendix
I to this annex.

a. I417/PD: Mie INl7/Ph Ais a standard-A portable
tactical survey instrnt operating on the~ion chamber principle
and designed to meams pmn radiation doseytes from 0 to 500
mad/hour. Field accuracy is rated at + 25%.L/ A three-second tim
constant results In a slow response tim, a considerable disad-
vantage in aerial survey. This instrunt will be used during the
early part of the time frame of Interest for coucting radiologi-
cal survey on foot or in gromn vehicles, and for area monitoring.
Until the new aerial rsaia set becees availAble the fI-17k/PD
will also be used for aerial radiological survey (see Tle 02).
Appendix I to this annex reviwm the distribution of I3-17k/PD
radiacaters. in approved ROAD division ?ON's** Altua i Cn S
instances the TO's list the older 3-108/PD radlawter ('which
as replaced by the IN-l7&/PD), qnatities of this instraent are

tabulated in Appdix I " IN-17k/P's. The nc tur should
be changed accordingly when the TO's eoaceme are next revised.

(1) hdologioal monitoring, as discussed in paa-
graph 3b of Annex B, i A function performed by all units %m op-
erating In a radio&ntve coat 4 m rmt in orderto
give Vwning and infoztion of the hazard present. From the view-
point of radiological oitoriM analysis of the Di-l T /PD ?OR
distribution indicates, in genral, a full a4eqfcy, vth only a
few exceptions. In fact, several units are believed to be a-thor.
ized an excess of this instrumnt from a mitoring standpoint.

(a) The aviation battalion headquarters and
headquarters detacbent, orpaic to the armored, infantry, and
mechanized divisions, and the airborne division supply aad service
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ccmpNy have been overlooked in the distrubution. Each unit should
be authorized one IM-17T4/PD.

(b) Me forward area si al center platoons of
the divis ion forward cossicaetion cupmnies have not been author-
ized IM-174/PD's on a consistent basis. Each platoon in the ccu-
pan orp~aic to the armored, infantry,, and mechanized divisions has
been aufthoized one instrumint while platoons in the airborne divi-
sioni forward con='ation camany have not.* It is believed that
each platoon has rufficient idpnecofaction and position to
require authorization of one II-lTi&/PD.

Wc In the division support commnd headquarters,
headquarters cao.ay and band,, two instruments have been authorized
the band, and one aurthorized co~n headquarters in the airborne
division unit, while no instrument is ;-vided company headquarters
in the armored, infantry, and mechanized division support commands.
It is believed that instances when the 'baed is separated from cow-
peny headquarters are sufficiently nmeous to justify one IM-174/P1)
in the compan headquarters of this unit.

(d) One additional IX-l74/PD (resulting in a total
of two) is recommnded for the transportation aircraft maintenance
compan orgaic to armored, infantry, and mechanized divisions, be-
cause of the iepnnce of action and position of the forwrd sup-
port platoon. mte transportation aircraft maintenance conper-: or-
pnic to the airbort division is currently authorized two im-l7Ii/
PDs.

(e) It is recomended that the IM-174I/PD radiac-
meters in the battalion maintenance section of the engineer battalion
headquarters and headquarters comaMy, (armored, infantry, and
mechanized divisions) and the medical section of this unit in the
airborne division be replaced with an AN/PIII-27J, since the need for
radiac equimet in these sections is generally one of monitoring
personnel aid/or equimet.

(f) Several TQI umits have sub-units currently
authorized IM-174/PD radiacmeters which do not have sufficient in-
dependence of action and position to justify this authorization.
In particular, it Is recinmmded that distribution of IX-l74i/PD's
to the administration, operations, sad div.sion engirkeor sections
of the engineer battalion beadqw*rters and headquarters com;&v
(armored., infantry,, and mecanized divisions) be deleted. Further,,
the two IN-l7)i/PD's authorized the platoon headqurters of the
headquarters and headquarters troop squaadron support platoon (air-
borne division armored calvary squiadron) preclude the necessity
for two such instrusints in the platoon supply section. For simi-
lar reasons, it is recsmned that the two IX-174/PD's in the
battalion headquarters section of the headquarters and headquarters
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coapay, supply ad transportation battalion (armored, infantry,
and mechanixd divisions) be deleted.

(g) Finall4, the number of IK-17/PD's author-
ized several 'OE units is remmnded to be reduced by one. It is
bIlieved that each of thes units still possesses a fully adequate
nluber of IX-17/PD radiacmeters to perform its radiological moni-
toring mission.

(2) Ground survey is performed by teas composed of
personnel and equipmet selected as prescribed by SOP's from the
unit. Analysis of I4-17l/PD distribution on this basis indicates
fall adequacy. A rather special responsibility for monitoring/
limited-survey falls upon the scout sections of the division ar-
mored cavalry troops and the scout sections of the infantry, air-
born, infantry, mechanized infantry, and tank battalion head-
quarters and headqurters comnies* All sections have been prop-
erly provided with me IM-lT4/PD for each reconnaissance vehicle.

(3) Aerial suwvey will be performed with the IM-l14/
PD as an interim measure pending the completion of the AN/ADR-6
aerial radlac instrumnt system, although it is recognized that
the slow response time makes the former instrwwnt far from ideal
as an aerial survey meter. Therefore, it is considered that one
IN-174/PD should be authorized for every two observation, sur-
veillance, and utility aircraft slated to be used in an aerial sur-
vey role. This criterion has been used in proposing adjustments
to the umjber of I-IT4/PD's currently authorized the units dis-
cussed below.

(a) The aviation general support company or-
gaic to the armored infantry, and meehanized divisions has been
authorized one IK-17/PD for each aircraft in the tactical support
(10 LOH), aerial radar (2 OV-l), and aerial infrvaed (2 oV-l) sec-
tions. The airborne division aviation GS company has an additional
OV-I vehicle in both of the latter two sections, but with an un-
changed authorization of IK-17k/PD's. It is reccnded that the
tactical suport section allocation (ir all divisions) be reduced
to five IK-17)/PD's and that the aerial radar section and aerial
infrared section allocations (in all but the airborne division)
be reduced to one TM-174/PD mdatAcmeters.

(b) Ton IK-lT/PD rdiacmnters ae authorized
the aviation section (130 La) of each armor*d, infantry, and
mechanized division artillery beadquarter and beoadqurters bat-
tery. The same section in the airborne division also has 10L(CI
but is authorized y one IM-174/FD. Using the criterion estab-
lished above, the authorization in the aviation section of the
xzr%*rne, division artillery should be increased to, and those in
the other dirisions redueed to, 5 -174/PD ratiameters.
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(c) The aviation section (6 LM) of the air-
borne brigade headquarters and headquarters company is allotted 6
IM-l74i/PD's while no such meters are distributed to the aviation
section of the armored, infantry, and mechanized. brigado head-
quarters and headquarters conie.es. It is recomended that these
allocstions be chaapd to 3 I-lT4/PD rdiacmeters in each of these
uaits.

(d) In the air cavalry troop, 4 LOH are author-
ized each of the two light aero scout sections and 4 UH-l are found
in the heavy aero scout section. IM-D(h/PD's are authorized in
like nvaber to the aircraft in each of these sections, with the ex-
ception of the heavy aero scout section of the air cavalry troop
orSaic to armored., infantry, or mechanized division, which has none.
For the sake of consistency, it is recommended that 2 IM-174/PD
reAiacmeters be authorized in each aero scout section.

b. AN/PtS-27 The N-l/P1M-27J oaacmeter of the
AN/PI-2?J radiac set ±2/ is a portable tactical monitoring instru-
ment Tperating an the Geiger-Mller principle and designed to mae-
swe guna radiation dose rates from 0.05 to 500 illirad/hour and
to detect beta radiation. The set is equipped with an external
probe which is used to detect beta radiation and my be used vheu
measuring p dose rates. Me AN/PD-27J is Standard4 and will
be used in the earA7 part of the 1965-19O0 period for monitoring
personnel, food, water, and equipmet (see able C-2). Appedix I
to this annex reviews the distribution of AN/PI-2TJ radiac sets
in approved ROAD eivision TOE's.

11) The A/PtR-2TJ has been distributed to division,
bripde, and excepting the airborne division) division artillery
headquarters. The situation of the chemical offic- at division
support ccnnd headquarters is comparable to that of brigLde chemi-
cal officer and requires authorization of I AN/PiM-27J. Further,
one set should also be authorized the airborne division artillery
headquarters, correcting the current oversight.

(2) Engineer water points (five per supply section
of engineer battalion headquarters and headquarters company) have
properly each been provided with an I1(-l7/PD in accordance with
their independence of position. However, the AN/PDR-27J is also
a necessity for each water point, allowing monitoring of water for
beta and gem contamination. It is imperative that five AN/PDR-
27J radiac sets be authorized each such supply section.

(3) The medical platoons of the tank, airborne in-
fantry, and armored cavalry battalion headquarters cc aies have
each been authorized one AN/PIIR-27J whereas infantry, mechanized
infaitry, artillery, aviation, and engineer battalion headquarters
medical sections are not authorized this instrument. There is a
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requirement for all battalion medical sections to be able to moni-
tor casualties for protection of themselves and the casualties*
Further, since prolonged physical contact vith radiological contan-
ination can produce beta burn casualties. there is a requirement
to monitor equimnt and facilities, likely to be contaminated, re-
quiring repeated handling and long contact. Thus, infantry, macban-
ized infantry, engineer, artillery, and avi&tibn.u battalion medical
sections should also be authorized one AN/ PM)-27J each.

(14) The forward support companies (detachments) in
the maintenance battalions of the armored, Infantry,. mechanized,
and airborne divisions have not been allocated the AN/PYS-2T.J on
a consistent basis. In the mechanized division,. this company bas
two sets; In the infantry division it has one set; and in the ar-
mored and airborne divisions, they have none. In view of the mis-
sion of these units in providing maintenance support for ordnance,
signal, and engineer equipeent in the brigade, the! AN/P1I-2TJ should
be provided the maintenance platoon of each company (detacbment)
since prolonged physical contact with contaminated equipment can re-
sult in incapacitation from beta burns. One AN/P]!I-2TJ should be
adequate for each of these units.

(5) Thle distribution of AN/FIM-2TJ sets to the divi-
sion supply and service companies bas been shuffled to allow soe
efficient use of these Instruments * In the supply and service cam-
pany organic to the armored, infantry, and mechanized divisions,
the two sets currently authvrized comany headquarters should be
relocated in maintenance supply platoon headquarters and one ad-
ditional set should be authorized this latter unit, providing a
capability for each of the three supply class sections a"signed
the platoon. Other AN/PI1-2T3's in this company are considered
to be appropriately located. In the airborne division supply and
service comany, the two sets located in company headquarters are
considered unnecessary and are recomended to be deleted.

(6) Each division headquarters and headquarters con-
pany is authmrized 2 AN/PDR-27J readiac sets in eempanyheaqar..
ters. For the reasons discussed in suprgah(3) above, one
set in each of these companies should be relocated in the medical
section.

(7r) Each armored, infantry, and mechanized division
supply and service company my be augmented by a bath section con-
taining nine bath units, and the supply and service company or-
ganic to the airborne division my be augmented by a similar sec-
tion with four bath units. Since bathing is an excellent &-%ns of
removing rAiological contamination from the body surfae, there
is a requirement for determining radiological cleanliness after
bathing by monitoring the body surface.* Althougi not included
in the unit total (and not included in the charts in appendices
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tvb this annex), 4& AN/PtE-27J's wae authorized the augmenting bath
section in the airborne division, one for each bath utnit. However,
none are provided for the nine units in the bath section sometimes
avgmting the other divisions. It is therefore recommnded that
9 AN/ M - M 'a be authorized this section.

(8) 2ie distribution of As/flu.2.2' 80se4 to engiuier
battalion. headquarters and boadIq aterm companies anmd medical bet-
talion boadqwuz.ters ad support companies bie also beem. s21itly
altered to allow more efficient use of these imstruets&

(9) One hN/PI-2TJ shWAl be authorized each combat
and combat support oamny-s ize nit, to prowido such units with
&capability for mcmitoriug persomel and equipuent. Mkir vadiac
set is also required for monitoring @14 con ian armas for
unit occupancy. Prolonged stay time is such areas twee dose
rates are in the 100 uilliradhour to 1 rad/ hour raps. will re-
mait In undesirable troop exposures. The IN-3174/PD would be of
marginal use In these situatioms. Accordingly, It is recommeded
that 1 AM/P~a-n1 be ptrvidiel to the coumay, troops or battery
headquarters of ach combat and combat svpport unit not already
authorized this radiac set.

c. AN/PU.-60: The AN/PIJ.60 9J'1 is a Stsndrd-A scintil-
lation-type instrument designed to measure alobs radiation counting
rates from 0 to 2,000,,000 counts/minu* te.e alpbs probe my be
replaced with a probe sesitive to low eneru Sam radiation such
as that emitted by decay products of plutcaium. Alpha contamina-
tion, which usually "mest from incidents (accidents), is not con-
sidered tactically significant radiological contaiation. On
friendly foreign territory, however, such contamismition could be
of ecasiderable concern to the division conder. In s".ch in-
a tA ne.0, the AN/PII-6D at division chemical section could be used
by cheical persomne to Identify the alpla contamination and de-
termne the requirement for assistance from hiLger headquarters.
There appears to be no Justification for the A/piB-60 in the tak
battalion of the airborne division. 2he AN/PX-60 will be used
throughout the 1965-19W period for detecting alpha contamination.
(see Table C-2). Appendix I to this mume reviews the distribu-
tion of AN/PU-60A rada~ sets in approved ROAD division 20)'s. Al-
thao in somes instaces the Toll's list tke bider ns-156/PD radiac-
meter (which was replaced by the AN/Pla-6)s; quantities of this
instrument are tabulated in Appendix I as AN/PD-60 s The nomen-
clature should be changed accordingly then the ORtg concerned are
next revisoe.

4. A sowy of the recommended cbmages in current radiac
instrument distribution discussed above is provided. in tabular form
ih Appendix II to this annex. Chrts Indicating the radiac instru-
ment distribution proposed by this study are pvi ded is Appendix
III to thc sanex.
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L/
2. A Dual Replacement - Radiae Set AN/VIE-l: Mhe AN/VI-i-

is scheduled to replace both the IM-174/PD and the AN/PIR-27J during
the time fra of interest (see Table C-2). This UIntriment, Which
is being designed to satisfy both the approved M's for the Tactical
Survey Meter and Vehicular Radiac System and the recently deleted
WE's for the Tactical Monitoring 'Izstrument will measure pa radia-
tion dose rates from i millirad/hour to 1000 red/hour and will detect
beta radiation. The set is intended to enable personnel to make
vehiculela or dismounted radiological survey* and to perform area,per-
sonnel, food, water, and equipment radiological monitoring. One of
the probes will be mounted external to the vehicle and wiii be used
vhen making rapid vehicular survey. A detector embodied within the
radiacmeter itself will be used for dismovated survey. A third,
plug-in detector with a side window allows monitoring of personnel
and materiel for beta and/or Sum contamination. Service test moqls
of the AN/VM-I are anticipated by lst quarter, Fiscal Year 1967..I
Generally, 1 AN/VDR-l radiac set will be supplied vhen available to
sub-units within the ROAD TOE units n a replacement basis for each
im-174/PD or for each AN/PDR-27J authorized, vhichever total is the
greater.

3. Pr2osed Distribution of the AJ/AN -6 Aerial Radiac Instru-
ment &!tem: Following is a proposed distribution of the AN/ADR-6
aerial radiac system described in Annex B, paragraph 7c:

TABL C-i

Rwo DED DIsINJTION OF M iADR-6 Axna RADUC SET

Inf, Armd,
Mech Div Abn Div

Avn GS Co, Avn Bn 6 4

Air Cav Trp, Armd Cav Sqdn 6 6

Brigade Eq & Hq Co(3/Div)(2/Co x 3) 6 6

Hq & Hq Btry, Div Arty 2 2

Total in Division 20 18

The authorization of six system to the aviation GS company provides
two for the tactical support section (10 LOH) of the GS platoon, two
for the drone section (10 AN/USD-1 drones--l drone system) and one
each for the aerial radar and aerial infrared sections (2 OV-1 each)
of the serial surveillance and target acquisition platoon. (The
airborne division has no drone section and thus requires two fever
aerial radiac sets. Although its aerial radar and infrared sections
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each contain one additional combat surveillance airplane (3 OV-1
each), it is believed that one system is still sufficient for each
seetion.) The distribution of more than one AN/AMJ-6 to a particu-
lar section is designed to insure against loss or malfunction cf
equipment as well as to provide survey of large area by more than
one system. In accord with this concept, the six systems allotted
for the air cavalry troop include two for each of the three aero
scout sections (4 Le or 4 N.-), and two system are recommended
for the aviation section (6 Lw) of each brigade headquarters and
headquarters c-q-. In some special situations. helicopters in
the aviation section (10 LoS) of the division artillery headquar-
ters and headquarters battery my fly radiological survey missions
and, accordingly, two sydtems are allotted to that unit.

4. Coaications Requirements: There is a requirement for
a means of receiving monitor and survey informtion at the CERE
and for disseminating processed inforation to those with a "need-
to-knov."

a. Receipt of data: Maitoring *teports will be furnished
the CUE through comand channels, using available comunications
nets. These reporta my be examined and pertinent data extracted
by users 6t echelons below division, after which the reports will
be rapidly passed on. According to current doctrine., survey data
are reported to the control party of the authority dqcting the
survey without p locessir byin~trediate headquarters - In the
decentralized method of survey control, the control party (usually
coqay headquarters) receives data from the survey party by radio.
Date are subsequently transmitted to the CBRE through comeand chan-
nels (without processing), using connmication nets similar to
those used for submission of monitoring reports. In the centralized
method of survey control, a ground survey party would transmit di-
rectly to division CME if a point-to-point sole user circuit has
been provided. Alternately, the survey party will reporc by radio
to the nearest area comunications center which will in turn trans-
mit directly to division TOC. (See Annex B, paragraph 6b(2).)
Aerial survey data my be telemetered to the aerial surveillance
and target acquisition platoon of the aviation general support
conmy and thence are transmitted to division TOC. It is apparent
that the transmission of radiological monitor and survey data will
impose a heavy comunications load. It is believed, however, that
the current doctrine for radiological monitoring and the versatile
capability of the divixion area commication system will provide
a workable and adequete interim means for the CBRE to receive both
monitor and survey information, providing adequate priority is
afforded such messages. The integration of automatic data proces-
sing equipment (to include ccuters, display consoles, and ancil-
lary data transmission devices) into the division late in the 1965-
1970 time frame should result in a distinct reduction in reaction
time. Although the volume of radiological intelligence transmitted
rill be essentially unchanged, greater speed and accuracy of
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transmission should mterially reduce strain on the counlation
system. This area should be appropriate for early testing ifea
AM equipment first becomes operational.

b. Dissemination of Information: After radiological
monitor and survey readings have been plotted, dose rate contours
are drawn to produce contamination charts. The rMilogical in-
formation is then in a highly useful form, but there is at present
no means of transmitting this graphic or pictorial display to the
brigades or to other major subordinate units of the division. The
chart must be transformed into a series of readings and coordinates
for transmission (NBC 5 report); the data receivsd nut then be
plotted and does rate contours drawn in, a time-consming process.
One facsimile set, the AN/TXC-l, is authorized the sipal battalion
conand operations company of each division (except airborne).
Physically located at division headquarters, this device could be
used to transmit cont&ination overlays to higher comands. There
is a definite additional requirement, however, for a capability to
transmit contamination charts--chemical and biological as well as
radiological--to the three brigades, the division artillery, the
armored cavalry squadron, the aviation, signal, and engineer bat-
talions, the MP ccmay and the support command of the division.
This requirement could be fulfilled by facsimile or telautgAp"
devices, which should also find many other alPications. Such a
requirement was noted in Exercise Drgonheat L- and is also re-
flected by the fact that U. S. Forces in Europe have locally pro-
cured facsimile devices for transmitting contaninatioe overlays.
It is envisioned that the computer and ancillary equipment being
developed for use at division TOC will be capable of automatically
disseminating contamination charts to subordinate, adjacent, and
higher comnds. This and other applications of ADP to contamin-
ation charting are more fully discussed in a recent study. i/

5. Time-Phasing of Zqu =nts--1965-1970t Uble C-2
describes sequential equipment changes from the present rad.o-
logical survey and monitoring system to that ultimately expected
for 1970.

C-9

-------------



o 0 0

o H

b% 43
0 4>

03 Oo 0
od

00

.9.4

4g4

V4

-. - -- -- s~- -- 10



APPENDIX I

CURRDUT DIS7RIBTION OF EADIAC WP ITIN ROAD DIVISIONS

70BUIT IN-17I4/PD AN/P31-2T.T AN/PIIm-60

3TE AIRBORNI DIVISION 4U 4 2
57-41 Ea & Eg Co 2 1

1-551 Ava Ba 19
1-56E Eq & Eq Dot 2
1-57E Air Hbl Co (U) 2
1-583 Ava GS Co 15 _____ ___

11-215B Sig hl 3
11-2161 Eq &Eq Co 1
11-2171 Cmd Op Cc 1
11-2181 Mi Com Co 1 ____

5-251 MW Ph 262
5-26z Eq &Hq Co1 2
5 ZM & Cgc (3/Bh) 4&CO x 3 12 ___

57-UBlde lk&E Co Divj 2 (2Cx 32 3 Cox 3) _

17-ThE Arod Cav 8aq 53 1
17-761 Eq & Eq Trp 8 1

lf-773 Arad Cav Trp (2/Sqna) 1I/Trpz2 - 28
17.7m Air Cav1M

-6-2011 - Eq&Eg Bt.' 2
-p7215l PfA Eov In 15 (3/iv) - D7rh& 3T --

6-2161 Eq,. Eq & Svc Btry 1
-6-2171 Hov D! iOj. 111 3L'&h)- ALtr .1L tz-------------
- 6229 PFA try, UJ 1 _____ ___

29-513 Division Spt Coed
22-521 - 1 Cq& Nj & Band3-

- 1571 Madin Co I
:29-41i5 Suzp'fra ----- 3 --
29-46z Hq &Eq Det 21
10-371 ftp & Svc Co T

10i-327E Q Ar1 pSl t 1
U-651 Medh ~ A -- 5 --
8-66z q & spt Co 2 2
8-6Tz Mm Co(c/h) L x.~n ~/ 36

2§5711 -)kit ha
29-56z uq 4 in ~spt Cc
29-571 NI Spt Dot ON/) 1/Dot x 3 * 3

17-161 Eq & Eq Co 9 11
17-181 haik 6o ( 3(h) 1/o x 9 1

7-3511 lit (9/Div) 5 2/nx1) 9(7Ax9
T-36E Hq &Eq u 13 1
T-373 Rifle Co (3/Ba) --- 5/CO x3 15__________

TAXJ C-I-1

a=EB~ DISI3J=ON OF MWIA UJWN3T IN TH AIRDORN DIVISION

PA-AVM) K1's - 15 AWWT 1963
C-I-i1



4101 UNIT I 1IH-1714/PD AN/pUm-27J A/pmI-60

1.. ARm DIVISIN ~ 1321
571 H& EQ Co32

.- 763 Nq &Iq Det
1-771 Air Mbl Co (Lt) 1
1-78a Aa G Co 15 ______

11-351 Sig Pa 7
11-361 Eq & Eq Co 1
11-37 Cmd Op Co 1
11-3ft Mi Ca Co 14
11-391 Sig §t OP CoI
5-1145B BW a 3 2
5-1416z Eq & Eq Co 18 2
5-11471 Cmbt Zgr Co (I4/B) 14/Co x 4 1
5-14ft8 Dridge Co

17-105B Arad C&T Sqn 141i 1
17-1061 Eq & Eiq Try 61 1
17-1073 Aid Cav ftp (/Sqa) 1i/fr x 3 - 4
11-1083 Air Cay ftr 13 ______

6-3009 Divisio Artiflery
6-3021 1q&Nj Bt~r n11 1

- 63-5g FA Now Ba, io5ii T37DfvT V F/B --------------
6-31463 Eq..Eq P- ve Btry 1

-6.314T1 Ho Dt~Li.19s 3Lt)_ 3.LBtry x -n3-- ---------
-63ff57 -PI Nov In. 15vim78-in. -
6-356B Eq,Eq & fct73B) Ifr 16-53 Nov EtrY, S155m 3/) /ty 3-3

2-T61 Eq & Eq Cor 1

10-71 Sup & Svc Co 1 5
-tw )581 Tms tr ftptCo 1

w!~ - -- -- - 5 --
8-36s Eq & SptCo 2 5

-7§a 8-7Ido h--------- jLoz /o 3m6
2§-351 Nkint ha 5
29-369 Eq & Wkin SptCo 1
29-373 M'e BPtCoO )lcx3 3
55:22E Tus AeftWint Co- 1
1T-351 'Tmk DA(7v 5(6% ) 6h/ax6
17-361 q &HEq Co n

1 3,ch Tan CohjR /ox3 1
T-459 ehko _______ PA_____13___/a 5

7-46s Hq &Eq Co 1
-A71 RifleCo_3) ONO______x3_1

UMZ C-1-2

C JMNT DISMIEM0N OF RA.IA UjqMMMI IN ME AJUS)E DIVSION

MAPPRvnUz Town 15 JULY 1963
C-I -2



O UNIT 14 IM-171/PD AN/P-27J /PJI-60

IM IAIMY DMSION ..59 1
T-4 Hq & ,q Co 3 2

19-2TZ MP Co
1-75E An h 16
1-76E Eq & Eq Det
1-7T7 Air Mbl Co (Lt) 1
1-]M Avu GS Co 15

32-35E Sig BA 7
1-36z Hq & Hq Co 1

11-373 Coed Op Co 1
11-381 Fwd Cc= Cc 4
31-39E Sig Spt Op Co 1
5-1553 M B 38 2
5-156E Hq & Hq co 18 2
5-1573 Cmbt &a Co (l/h) l4/Co x - 16
5-14ft Bridge Co 4i ____

7-4-2 Brigade Eq & Hq Co (3ID.v 9 13o x 3) 3 /Co x 3)
17-105 Armd Ca- Sqn 61 1
17-1o61 Eq & Eq.Trp 6 1
1T-107 Arml Cav frp (3/Sqn) 1l/.rp x 3 - 42
1i-1o83 Air Ca, ,p 131

6-1003 Division Artillery
6-302 IO D t - -

- -FAi5-1 Eov h, 1 5m r37DivT - -(T/Tk 3T - --
6-1563 Iq, Eq & Sc Bt;' 1
6-17 7 H ,,o v 0L 1L Btrzoo,,, -XIMn_ - - -- -

- -6: 5!F "Kl 1ov h, 155m 13- n. 5
6-1663 Eq, Eq & Svc Btr
6-167z How Btry, 155m (3/h) 1 Btry x 3- 3
6-1683 Eo, Btr 8-How. 1

- -6:17 s- If I lk J- -- - -
6-176 Eq & Bq Btry
6-=rr FA Mal1 Btry, NT (2/t) 2Ity

29-1E Diviuion Spt Cod
9- ~2Z Eq & Ha Co& Band- 2-. - - - - - - -- - - - - --- -

12-11 Admia Co- , -51s8 -C -,m,, - ---s- ---6 - -- -- - i --
29-6z Eq& Sq Co 4 1
10-71 & Svc CO 1 5

-35-8f Tim N tr T Co, 1
M5W h-dhP --- ----- 5 - i ---

8-363 Co q & • C2 5
8-373 bd co(/2- lLoat g2 xjn6

725-5 bQith - 5 3
29-16z q& Win Spt Co 1
29-17m P.. Co (,/h) 1/Cox3 3 1 3 - / 3
55:821 Tfram Aeft Ibiut Co 1_____
17-351 hmk a f(21DIv) !52 (17 2T Tt17KT 2
17-36z Bq &Eq Co 11 1

7-163 Eq & Eq Co, 12
T-89 'ifCo, 3LO I Cx 3a 151________

TALE C-I-3

C0RRT DIS!MINO0 OF UIAC J=M IN TH 7*NHff DIVISION

DM-APPVI ZOR's - 15 JULY 1963 c..I-3



TEUNIT 32K-171 /PD AN/PJI-27J "/Pr- O

M7 M=CW~ZED DIVSION 1459
3-4E Hg &Rg Co 3 2

1L273 -MP Co 5_ _ __ _

1-753 Avn Ph1
1-T69 Eq & Eq Dat
1-773 Air Mbl Co, (Ut) 1
1-78 Ava GS Co, 15-

1-1-35Z Sig BI 7
3-1-36z Eq & Eq Co 1
11-373 Cn Op Co 1
111-382 Fwd Cm Co,
11-39B Sig Opt Op CO 1 _____ ___

5-14&5E Bur B 38 2
5- 1463 Eq & Eq Co, 18 2
5-A.47 Cobt hgr CO (i&/B) Il/Co x - 16
5-148E ridga CO 4____

3L-g r~d*H & HqCo (/Dv) 1 3Co-x3- I3 C x 3
17-1053 Ara Cay Squ

T-3io6z Eq, E q &r 6v1
1T-1073 Ara v TrPON L10Px -4

6P-3503 Division Ar illry1
6-3523 Hv,15- 3h 1/Dkyx 3IRtv
6-34ft Hay. Btq7 & Svc '

-6-f1 7 A 1Hl DR, 15=8ifY-b

6-176z Hq & Rq try1
6-1773 FA Mal tMy NIJ (2!h) 2/Dtar x 2 - 4 __________

29-119 Divisiom Spit Cm
_ 29 j&Hq o, A d 2

29-6z Rq & q co 41
10-71 f Su& SwCo 15
-5-" Maus tr hpt Co, I

8-361 Hq &syt co 2 5
8 E Had Co (11%1----Ica--xcoxi t

29-26z Hq & man spt co1
29-MT M pt Co (3/%) 1/Co x3m 3 2/Co x 3-6

17-36 Hq & Eq Co 111
17-3 Tank Co (I x3 F1

T-1462 Nq &Kq Co 12

T-4711 RifleCo (3/Ba) 5ILox 3- 15 ___

"mz C-1-14
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APPENDIX II

SUNMY OF RECOMMENDED TOE CHANGES

1. Suuary of Recommended Changes to ROALD IOE's
(PRIORITY I - Additions and Deletions)

TOE UNIT RECOMMENDED CHANGE

1-56E Det Hq, Hq & Hq Det, Avn Bi (Abn) Delete 1 IM-174/PD
1-57E Co Hq, Air Mbl Co (Lt) (Abn) Delete 1 "

1-58E Tac Spt Sec, Avn GS Co (Abn) Delete 5
1-76E Det Hq, Hq & Hq Det, Avn Bn Add 1

(Armd, Inf, Mech)
1-78z Ta Spt Sec, Avn GS Co (Arud, Inf, Delete 5

Mech)
1-78E Aerial Radar Sec, Avn GS Co, Delete 1

(Armd, Inf, Mech)
1-78E Aerial IR Sec, Avn GS Co, Delete 1

(Armd, Inf, Mech)
5-26E Med Sec, Hq & Hq Co, Enr Ba (Abn) Delete 1

.5.146E Intel Sec, Hq & Hq Co, Engr Bi Delete 1
(Arnd, Mech)

5-146E Admin Sec, Hq & Hq Co, Engr Bn Delete 1
(Armd, Mech)

5-146E Div Engr Sec Hq & Hq Co, gr Bn Delete 1
(Armd, Mech)

5-146E B Maint Sec Hq & Hq Co, M nP Delete 2
(Arad, MechS

5-146E O Sec, Kq & Hq Co, Enr Bn Delete 1kArmd', 1kch)
5-1563 Intel See, Hq & Eq Co, Engr n Inf) Delete 1
5-156E Admin Sec, q&Hq Co, EW Bn(Inf Delete 1
5-156B Div Engr Sec, Hq & Hq Co, Engr BE (Inf) Delete 1
5-156E Bn Maint Sec, Hq & Hq Co, &F, Be ( Inf) Delete 2
5-1569 Op Sec, Hq & Hq Co, gr Igr Xnf) Delete i
6-177E Btry Hq, Fld Arty &T Btry Delete 1 -

(Arad, inf, Mech)
62o1 Avn Sec, Hq & Iq Btry, Div Arty (Abu) Add 4
6-3023 An Sec, Hq & Hq Btry, Div Arty Delete 5

(Arad, Inf, Mech)
6-3589 Btry Hq, Fld Arty 8-in How Btry IAlete 1

(A.md, Inf, Mech)
7-16E E Hq See, Nq&Hq Co, Infae I?) Delete 2
7-36E BE Hq Sec, Hq & Hq Co, Inf (Abu Delete 2
7-36E B Spt Plat Hq, Hq & Hq Co, Inf BEn Delete 1

(Abn)
7-42E Avn Sec, Bde Hq & Hq Cc (Inf) Add 3
7-46E Bn Hq Sec, lq & Kq Co, Inf bE Delete 2

(Arud, Mach)
10-37E Co Hq ,Sup & Svc Co (Abu) Add 1
U-2183 3 Md Area Sigcen Plat HqpFd Cor Add 3 3

Co (Abu)
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TOE UNIT CHFiQ

17-36E Bn Spt Plat Hq, Eq & Eq Co, Delete 1 IM-I7)/PD
Tk h~ (Arnio Inf,* Mach)

17-36z Ba wint Plat, Eq & Hq Co, k Ba Delete 1
(Anrd, Inf, Mech)

17-42E Avn Sec, ]Me Hq & Eq Co (Ard) Add 3
17-76a Sup See, Eq & Hq Trp, Armd Car Delete 2

Sqdn (Abn)
17-781 2 Aero Set Sec (Lt), Air Cay ft Delete 4

(Aim)
17-781 Aero Set Sec ("W), Air Cav frp (Atom) Delete 2
1T-1081 2 Aero Set Sec (Lt), Air Oay Trp Delete 4

(Armd, Inf, Mech)
17-1081 Aero Set Sec (Bv) Air Cay TrP Add 2

(Anal, Inf, Mech;
29-2 Co Hq, Eq & Hq Co & M, Spt Co Add 1

(Armd, Inf, Mch)
29-68 Bn Eq Sec, Eq & Eq CofSp'- Trus Bn Delete 2

(Arad, Inf, Mach)
37-1421 AyiuSectMe q &Hq Co (Noah) Add 3
55-891 Co Eq, nms Aeft Ibint Co, (Arad, Add I

Inf, Mech)
57-)i2B Ayn See, Bde Eq & Eq Co (Abn) Delete 3

1-561 Ned See,* Eq & Hq Det, Ayn Eh (Asia) Add 1 AN/PM-27J
1-57! Co Hq, Air Mbl Co (T.t) Aim Ba (Abu) Ad 1
1-581 Co Hq, Avn GS Co, Avn Bn (Abn) Add 1
1-76z Med Sec, Hq & Hq Dt, Avn B Add 1

(Armd Inf, Mech)
1-771 Co Hq, Air Mbl Co (Lt) Avr Ba Add 1

(Arud, Inf, Mech)
1-781 Co Eq, Avn GS Co, An ha (Arad, Ad 1

lnf, Mech)
5-261 Sup Sepq&HqCo, grhnAbn) A"5
5-26E Med Sec, Hq & Eq Co E Bn (Abn) Add 1
5-26E Bi laint See, Eq & Eq Co, Pa(Abn) Add 1
5-271 Co Hq, MW Co, Mr Bn (Ai) Add 1

5-1461 Sup Se, Eq & Eq Co,-E n A d(r,Nsch)Add 5
5-146 MdSee, Hq & Hq Copaw "(ArmuN ech)Add 1
5-146E Ba i int Sec, q & Eq Co, Ear D Add 1 "

(Arad, Inf, eoc)
5-1473 Co cq,Cmbt MW Co,h r Add 1

(Arad, Nech)
5-148E Co Eq, Bridge Co, n Ph Add 1

(Anra, Inf, Mach)
5-1561 Sup SepEq &EqCo hpBi (Inf) Add5
5-156E Md HqSeee, & Hq Co, pE (If) Add 1
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TrOE UNIT __________

5-1561 Bn Ialnt Sea, Eq & Hq Co. fsap'Pa Add I AW/PW-2TJ
(lInt)

5-157E Co Hq, Cmbt Exir Co, MW Th (Inf) Add 1
6-156E Med See, Hq, Hq & Svc Btry, Bld Arty Add 1

105m How Ba (Inf)
6-157 Btry Hq, Id Arty 105m How DtrY (Inf) Add 1
6-166z Mad Sec, Hq, Hq & Sve Btry, FId Arty Add 1

155m 8-in How h (lId)
6-167ic Btry Eq. Fid Arty 155M How Btuy (Inf) Add 1
641683 Btry Eq, Fld Arty 8-in Hov Btry (lInf) Add 1
6-1761 Med See, Hq & Eq Btry, Fld Arty NJ Da Add 1

(AYr-d, Inf, Mech)
6-177z Btry Eq, Fld Arty LT Btry Add 1

(Armd, Int, Mech)
6-2013 Md See, Eq & Eq Btry, Div Arty (Abu) Add 1
6-201 Btry Hq, Eq & Eq Btry, Div Arty (Aba) Add 1
6-.16s Med Sec, Hq, Ij & One Btry, Fid Arty AMd 1

105M Ho Da (An)
6-217z Btry Eq, nd Arty oSm How Btry(Abn) Add 1
6.228Z Btry Eq, Fid Arty TT1 Etry (Aba) AMd 1
6-302E Mod See, Eq & Eq Btry, Div Arty Add 1

(Arud, Inf, Mch)
6-3146E md sec., Hq,. H&Sve Dtwynd Arty Adl

105m Hov ( , Mch)
6-34Tz. Etry Eq, Fid Arty 105mn How Btry Add 1 U

(Armld, Mach)
6-356E Med Sec, .q, Eq & an mtry, Fd Arty Ad 1

15m 8-i How Ba (Aw. mach)
6-3571 K. J, Mld Arty 155= How try Add I

(Azv&, Usb)
6-3583 Etry Eq, Bid Arty 8-in How Dtry AM 1

(Armd, Mach)
7-16s1E m Mad Plat Eq. Hq & Hq CoInf(Inf) Ad 1
T-18 Hqsec, RifleCo )d 1
7-371 Eq See, Rifle Co (Abn) Ad 1 U

7-461 'n M.d Plat Kq, q & Eq Co, lah IM Mdl U1

(Arad, Mech)
T-471 Eq See, Rifle Co (Arad, Mach) AMd 1
8-361 h Eq SBe, Eq & 8t Co, Mad Na Delete P

8.66z wint see, Eq & Spt Co, mod PA (Abu) Ad I
10-71 ti fSut Plat Hq, Sp & 8v Co Add 1t

(hind, Inf, Mach)
10-371 Co Hq Sp & Be Co (Abu) h,3*te 2
11-361 Dt Iq, Iq & Eq Det, U Pa AM IU

(Arad, Inf, Mch)
11-3711 Co Iq, Cmd Op Co (AZud,4IA ., Mk h) Md1
11-381 Co Eq., Mv 0Cm Co (Ami,%Mi , Anj*) Add 1
11-3919 Co Eq., Big 8pt Op Oomi41,Ubf-, Mech)Add 1"
iia161 CoIq# Iq & Hq Cos, Sig -(Abn) Add 1
11-217.1 Co Iq, Cc Op Co (Abn) Add 1t
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.TOE UNIT RECOMMENDED CHANGE

11-.218E Co Hq, Pwd Comm Co (Abn) Add 1 AN/PDR-27J
17-18E Hq See, Tank Co (Abn) Add 1 "
17-371 Eq Seep Unk Co (Arad, Inf, Mech) Add 1
17-77 Hq Sec, Armd Cav Trp (Abn) Add 1
17-78E Trp Hq, Air Car Trp (Akn) Add 1

17-107E Hq Sec, Arad Cav Trp (ArsdInf,Mech) Add 1
17-108E Trp Eq, Air Car Trp (Arud,Infoech) Add 1

29-2E H? Sec, Hq & q Co & Bd, Spt Cod Add 1"
(Aiud, Inf, Nch)

29-271 Co Hq, wd Spt Co (Mech) Delete 1
29-37B Maint Plat, Fwd SPt CO (Aruti) Add 1
29-52E Hq Bec, Hq & Hq Co & Ed, Spt camd(Abn) Add 1
29-571 Hint Plat, Nd Spt Det (Abn) Add I

17-163 hn Mort Plat a, Hq & Eq Co, k k(Abn) Delete 1 AN/Pro-60

The additions and deletions listed above are for company-size unit
TDI's only. larger unit TO's, which recapitulate equipment in the
above units, mst also be changed. Proposed radiac equipment totals
are presented in tabular form in Appenix III to Annex C.

2. Sumry of Recommended Changes to ROAD TOE's
(PP.INO~T II - Relocations)

UNIT REOOI4ED BIUOATION

FROM TO
T-IE" E qEq Co, nTInf-Ia)-1 -i-1T47D," hn d AkCav 5i Hv Mort

Plat Hq Plat Hq
7-16s Hq & Hq Co,Inf Bn (Inf) 1 " nSpt Plat Bn Med Plat

Eq Hq
7-161 Hq & Hq Co, Inf Bn (Inf) 1 " Sup Sec Bn AT Plat

Eq
7-361 Hq & q Co, Inf Do (Abn) 1 " Bn Recon Bn Mort

Plat Hq Plat Hq
7-361 nq & Hq Co, Inf Bn (Ahn) 1 Sup Sec Bn AT

Plat Hq
7-46 Rq & q Co, Inf Bn 1 Bn Mint n hEv Mort

(Armd, Mach) Plat Plat Hq
7-46E H$ & Hq Co, Inf Bn 1 " hSpt Do Yed

(Arud, Mech) Flat Eq Flat Hq
7-46 H$ & Hq Co, Inf Bn 1 Sup Sec Do AT Plat

(Ard, Mach) Hq
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TOE UNIIT_______

5-iJ46z &Rq co,wr aE1 AI/Y]..2TJ Op O Co iq
AXI, M~ch)

541561 Hq &Hqco,bgr!hi(In) 1. OP S" co q
T-JE Eq &Nq Co, Div(Inf) 1 o ,q Ned Oft

10-T7 f u&; Bye Co (Arw., 2 co Rq im 8v
Inf, Nech) Plat Iq

17-ii Bq &Rq Co,Div (Aruv) 1 Co Iq Ned S"
29.2TZ Nvd Syt Co (JMsc) 1 Co Iq What Plst
37-41 It&Hq Co.. Div (Ih) 1 co Nq Ybd Bo
5T-4 1  Nq &Hq CoDiv (Abn) 1 coEq Ned See
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AFFENDIX III

PROPOSED DISTIBUTION OF RADIAC EQUIPMENT IN ROAD DIVISIONS

TOE UNIIT jm-lT4l/PD j AN/PM~-2TJ W/PDR-60

57_ AIRBORNE DIVISION 400 101 1
5C-oHq & Hq Co _ 2_

--2 -6TE MP co
1-55B Avn B 12 3
1-56E Hq & Eq Det 1
1-573 Air Mbl Co (Lt) 1 1
1-8z Ava Gs Co 10 1 _

'12-215E Sig Bb 6 3
31-216z Hq & Hq Co, 11
I1-21TE Ccd Op Co ,
11-2181 M Cc Co 14i
5-251 ftgr Bn 25 12
5-26z Hq & Hq Co 13 9
5-27E ag Co (3/) _4/o x = 12j 1/Co x 3 3
51-2B Brigade 9a & Hq Co (3/Div) 16 /Co x 3) i jJ(ICo x L _

17-751 Arod Cav Squ 45 4
17-76E Hq & Hq Trp .6 1
17-77iE Arad cav Tzp(2/Sqn) 14/Trpx 2 -28 1/Trp x2-- 2
17-r8; Air Cav Trp 3.1 1_ _ _

6-2001 Division Artillery
6-2J. % & HEqtarZ 6 2
6-15k1 fA6E oWW NO3i T3TDvT iTh -
6-216E Hq, Hq & Svc Btry 1

6-a _ AtBw__ _ Or(/4 -/Bt~~v3

- 6-2_.1FA Btry,ILJ ___ _ =..3_ 1
29-51E Division Spt CctdI

jj !E q_ q& Band- - 1------------
12-1511 Admi Co

29- 6E Hq & Hq Det 2 1
10-371 Sup & Svc Co k 5_I-3__7E_ QM Air Mqi S 2tCo 1

-05~E MJ A,--5

8-66z Hq & Spt Co 2 3- o 1-C _L _ ? o6

29-551 Maint B6 3
29-56E Eq & Main Spt Co 1
29-57E Fwd S t Det (3/) l/Dat x 3= 3 1/Det x 3= 3
2-9,9E T s Acft Mint Co 2
17-15E Tank Bn 24

17-16E Hq & Hq Co 9 1
17-181 Tak Co (3/B.) 51Co x 3_ 15 1/C x 3
7-35E Inf Bn (9/Div) 225 (I251B x 9) 363(4/Bx 9
7-36E Hq & Hq Co 10 1
- _Rifle Co (3/.) . 5/2o x 3 = 15 1/Co x'3= 3

,fALE C-III-I

PROPOSED DIS~TIRITION OF RADIAC EqUIZP IN TEE AIRBORNE DIVISION
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TOE UNIT -IM-174PD AI/PDR-27J A/PDR-60

17E ARMORED DIVISION 448 1,_-17 1
17-4E H&HSICo 2

19-27E MP Co _ _,__

1-75E Avn Bn 10 3
1-76E Hq & Hq Det 1
1-7E Air Mbl Co (Lt) 1
1-7SE Avn GS Co 8 _

II-35E Sig Bn 7
11-36E Eq & Hq Det 1 1
11-37E Comd Op Co 1 1
11-38E Fwd Comm Co 4 
11-39E Sig Spt Op Co I. I
5-145E Engr 32 !4
5-146E Eq & Hq Co 12 9
5-147E Cmbt Efgr Co (4/B-) 4/Co x 14 = 16 l/Co x 4 =4
5-148E Bridge Co 1 4 _

17-42E Brigade n & Hq Co iv 1 6Cox 3 3 I/Co x 3)
17-105E Armd Cav Sqn 59 5
17-I06E Hq & Hq Trp 6 1
17-107E Armd Cav Trp (3/Sqn) l./Trp x 3 = 42 1/Trp x 3 = 3
1I-108E Air Cav Trp 11 1

6-300E Division Artillery
6-g02E H &HqBry 6 2-I'E FA a,- , 105m7T37DivT -Th47g i 3)' x 3)
6-346E Hq, Hq & Svc Btry 1 1

-6-,*:[E_ _ Hyow Btr, 105n (./J-' /Btry x3= ! /Btg 3L=,
"6-355E FA How Bn, 155i, U-in - 5 5
6-356E Hq, Hq & Svc Btry 1 1
6-357E How Btry, 155mm (3/Bh) l/BtrY x 3 = 3 l/Btry x 3 =3

_ 6-358E How Btr, 8 -in. 1 1
6-!75E PA Mel 4i, J 3 3
6-176E Hq & Hq Btry 1 1
6-17E FA Mal BtIZ HJ (2/Bn) /Btry x 2 2 1/Btry x 2
29-21E Division Spt C.md

- _22-_2..E _ I qo co & d 1 - - -
12-3-E Ar d!-a Co 1

29-6E Hq & Hq Co 2 1
IO-7E SUP & Svc Co 1 6

-87E Tns Mtr Tspt Co 1-8-35E Med B I 59
8-36E Hq & Spt Co 2 3

-- 37E Med Co t3ZL_) -o - 3_-_ _ __/cox 3 6
29-35E %int 5C 3
29-36E Hq & min Spt Co
29-37E F St Co(3/Ba) 1/Co x 3 3 /Co x 3 - 3
55-89E Trans Acft Maint Co 2
17-35E Tnk B (6/Dv) 144 (24/B x 6) 24 (47f- x 6)
17-36E Hq & Hq Co 9 1
1, 7E Taa Co (3/h) 5/o x 3 - 15 ___x_ 3_

7-45E Mech Inf BA (5/Div) 125 (25nim x 5) 20 (i/x5)
7-46E Hq & Hq 17 10 1
7-7TE Rifle Co (3/Bn) 5/Co x 3 15 / x 3

OkE -III-2
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TOZUNIT -I-T4P ANI AN/ DR-;7
, E INFANTRY DIVISION 42T 13

7-4E Hg & Hq Co 2 1
19-2M MP Co 5_
1-75E Avn B 103
1-76E Hq & Hq Det 1 1
l-77E Air Mb1 Co (Lt) 1 1
1-78E Ava GS Co 8 1

11-35E Sig Ba 7
11-36E Hq & Hq Det 1 1
I1-37E Comd Op Co 1 1
11-38E FM Cc Co 4 1
11-39E Sig St Op Co 1 1
5-155E Egr Bn 32 14
5-156E Eq & Eq Co 12 9
5-157E Cmbt &V Co (4/Ba) 4/o x 4 16 1/Co x 4 =4

48 Bidge Co 4 11_ T _ a, •S , ',3/Diy) Dlf/o )... 3 Co x 3)
L:142E BrimLAW ng & Hg Co 3i) 19T Co o x 3)__
17-105E Armd Cav Sqn 59 5
LT-106E Hq & Hq Trp 6 1
IT-1O71W P_md Cevr (1Scm) 14/Trp x 3 - 42 1/Trp x 3 = 3
17-108E Air Cav Trp 31 1_
6-100E Division Artiliery
6-302E .ja q Ht.Zr 6 26- -BS PA How 1j.3:5 -(3/5i-" -2 4 1%7 -3)- -3-2 Tqi 1 3) ------
6-156E Hq, Hq & Svc Btry 1
-A6-15E How tbn 5. C&m7 - 5 t- - -

-r -AH-w n, 155mm, IT-in.55
6-166E Hq, Eq & Svc Btry 1 1
6-167E How, Btry, 155m (3/h) 1,'Btry x 3 - 3 1/Btry x 3= 3
6-168. How Btr, 8-in. 1
6-i7T5E FA 1-61 I, IIU' 3
6-176E Hq & Hq Btry 1 1
6-177E PA tl Btry, EJ (2/Ba) 1/Bry x 2 - 1/Btr x2 -2
29-IE Division Spt Ccod.

_ 22-2 ~ Ei _ H _o & Band
__-37 Admin Co 1
29-5E sup &; ras E6 - -
29-6E Hq & Hq Co 2 1
10-7E Sup & Svc Co 1 6

_5-88E Trans Mtr Tnst Co 1
8-35E Me 59
8-36E Eq & Spt Co 2 3

_8-3LTE - c3L ----------k-) ox 3 co _3_- 6
29-15B Mist P6 3
29-16E Eq & Main Spt Co 1
29-17 SP t Co (3/Bn) 1/Co x 3 3 1/Co x 3 - 3
25-89E Trans Acrt Mint Co 2
17-35E .uk h (21v) 8 (24/i x 2)- 8 (4li x 2)
17-36E Eq & Hq Co 9 1
17-3T Taak Co (3/h) /co x 3 15 1/Co x 3 m

7-15E Thf I (81Div) 200 (257Bn x 8) 32- T T )
7-16E Hq & Hq Co 10 1
7-18E RifleCo(3/) 5lCox3= 15 1Lco_3x 3

WZLE C-III-3
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TO~E MIIT im Pp4,n A/PR-27J /PR-60

37E MECHAIZED DIVISION 426 113

37-4E Hq & Hq Co 3 2
19-27E MP Co 5
1-75E Avn Bn 10 3
1-76E Hq & Hq Det 1 1
1-TTE Air Tbl Co (Lt) 1 1
1-78E Avn G3 Co 8 _

11-35E Sig Bn 7 4
11-36E Hq & Hq Det 1 1
ll-3TE Cored Op Co 1 1
11-38E Fwd Coram Co 4 1
1l-39E Sig Spt Op Co 1 1
5-145E Eng Bn 32 14
5-146E Hq & Hq Co 12 9
5-14TE Cmbt Engr Co (4/Bn) 4/Co x 4 = 16 l/Co x 4 = 4
5-18E Bridge Co 4 1
37-42E Bri~e Ha & Hq Co 3 v 18 (6 co x 3(/20 x...

17-105E Armd Cav Sqn 59 5
17-I06E Hq ,5 Tq Trp 6 1
17-107E Armd Cav Tr (3/Sqn) 14/Trp x 3 = 42 I/Trp x 3 = 3
17-108E Air Cav Trp 1 1 
6-300E Division Artillery
6-302E _ Hq & Hq Btr 6 2

-6-375E FA How -B,-T5-(//v)- ]2 ((/B-x-33
6-341 6E Hq, Hq & Svc Btry 1 ]
6-347E How Btri, 105m (%/_nij l/Btryx3 = _ 1 !Btry x3
-6355E FA How Rn, l55ia;," U-in. 5 5
6-356E Hq, Hq & Svc Btry 1 1
6-357E How Btry, 155mm (3/Bn) i/Btry x 3 = 3 1/Btry x 3 = 3
6-328E How Btry, -in. 1 1
6-175E FA Msl1Bn,HJ - 3 3
6-1Y(6L Hq L 11q Btry 1 1

6-17TE FA Msl Bty, HJ (2!Bn) /Bt x 2 = 2 i/Btry x 2 2
29-I.1E Dilvitsion Spt Cored

12-37_ Admin Co1

29-6E Hq & Hq Co 2 1
10-7E Sup & Svc Co 1 6

_5j-87E Trans Mtr Thspt Co 1
-5- Med Rn 9

8-36E Hq & Spt Co 2 3
8-7E Med Co .3L3,.- Co.x 3 _c _Cox 3 6
29-25E Ralint Rnb 3
29-26E Hq & Main Spt Co 1
29-27E Spt Co (3/Bn) 1/Co x 3= 3 I/Co x 3 = 3
55-89E Trans Aeft Maint Cc 2
17-35E Tank Rn (3/Div) 72 (24/Bn x 3) 12 (4/tn x 3)
17-36E Hq & Hq Co 9 1
17-3TE Tank Co (3/1n) 5/Cox 3=15 1]/Cc x 3_ 3
7-45E Inf Bn (7/Div) 175 (25/Ba x 7) "-28 (VN x 7)
7-46E Hq & Hq Co 10 1
7-42 Rifle Co (3/Ba) 5/Co x 3 15 1/Co x 3 _ _3

MU C-I1I-4
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SURME OF flU41-ELD TOMTORY

1. Te requirement for radiological survey of enem-held
territory is based on the requirement for radiological intelli-
g~ee outlined in Annex Bp pwa. frpi. 3.

i 2. For the purp..3ose of this study, the division will be

asu ved to have immediate concern vith an area apprToimtely
thirty miles deep into enem terkitory. Mis fig is flexible
biace the division zone of influence vfIl depend upon the rage
of its espons, but its zone of interest vill depend upon the
action or operation plannted.

3a tie folloi posibilitie for radiological survey of

enwe-controlled territory will be discused briefly:
€ Foot patrols

Vehicular patrol
Maned aircraft recaasae

Drone recanissace
R emote control witaring

a. Foot patrols would involve all the disadvaatages of
ground radiological survey discussed in Aanex B with the additiocal
disadvanage of a mch higher probability of capturv cr dest -ctiof.
In special circum&.ices they could be employed as a claadestine
means for determining radiation readings at a patticuL'ar poist Ca
over a wtical route in enemy-controlled territory, Foot patrols
will not be cm~m~ e of large-ara survey in enemyhold territory.

b. Vehicular surveys have the adyastap of pro iding
partial radiatica shielding sad more spee1 t a foot patrols. Op-
portuiities for clandestine survey of nemy-cmtrolled territory
by vehicle will be highly improbable. This metiod will probably
find its only application as a part of a "reccnsaissaace in force."

c. Te present doctrine for xej*,al purvey is applicable

to eaey as vell as friendly ter2itory. _ 7e fact that an alti-
tue of two hundred feet (or fes) is considered optima for radio-
logical smrvey should help prolon the life of aerial survy L-erft
over eam-cmtrolled territory. Te slow aped considered opti-
on for the radiac instruent now used for aerial surve (IN-174/
PD), however, is a distinct disadvantage; the ploy t of the
fortbcoming rapid-response AN/Amf-6 viIl greatly imp-ove this
jitvmtica. Wit the advent of auecatic positio-locating daviees,
the d4fficulty of position find's over mfuf iLiar territr &w-
ing both day aad nigbt vill be greatly wsed. Named aerial survey

D-



io entirely ' AVthi the eaabilitiec of AiW aircraft with the rink,
of course, of losing highly-trained personnel and equipmnt through
onael action.

d. Ozce the =vigaticmal and flight control problems
Liasociated with drones have boon solve&, radiologiesl surMY of
auaqy-controlled territory by drones vould seem to be the optium
method. Uaing torrain avoidance radar, drones could fly fast and
low, offering only a. small, short-dratien target and thereby .ini-
miziag loss. In the event of loss throug enemy action, no highly-
trained persornel will be lost, and the data collected to that time
will bave ban teleastered to the ground control station.

a. Radiation telemetering devices rocketed, dropped, or
plamted in eacyheld territory present limited promise* Although
mignificant informtion could be obtained an a continuing basis
cocerning dose rates and rate of decay in enemy-cotrolled terri-

tory without risking friendly persoael, it would tdke a great

mber of device to present a complete picture of the raiological

contamination. Further, unless the devices were planted by band,

it vould bo difficult to determaine alether readings were taken at

the bottom of an abandoned foxhole, on top of a tree, or an a repre-
metative surface of the groud.
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