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SECRET
STAFF STUDY

9STIW.TING LAND MINE OPERATIONAL REQUIREMENTS
FOR MOBILIZATION PLANNING

1. RB . To develop procedures and factors for determining

theater of operations mobilization requirements for land mines.

2. A_§JU,3ZQN. Various assumptions essential to establishment of

plannig factors are covered in Annex A (DISCUSSION.

3. FACT BWRINGON TI. PROB

a. Certain background data concerning land mine requirements are

contained in a study prepared by Military Plans Division, Troop Operations,

Office of the Chief of Engineers, dated September 1957, subject: "Land

Mine Requirements for Pentomic Units" (U) (SECRET)

b. On 11 March 1958. a briefing was presented by the Office of

the Chief of Engineers to Lt. Gen. Magruder. DCSLOG, subject: "Land Mine

Requirements for The Pentowic Army". Appendix 1 to Annex A contains a

copy of a Memo For Record covering this briefing and recomeadations

approved by the DCSLOG.

c. This study has been prepared in response to a DI to OCS

from DCSLOG dated 1L March 1958, subject: "Land Mine Requirements".

A copy of this DF is contained in Appendix 1 to Annex A.

4. DLIUSSI. See Annex A.

5. ~ I1

a. The mine day of supply factors contained in the current

3B 38-26, 29 May 56, should be revised as indicated in Appendix 1 to

Annex C. In summary this revision provides for:

(1) Reducing the day of supply factor for AT mines from

200 to 100.

(2) Reducing the ratio of AP to AT mines from 12:1 to b4l.

(3) Eliminating the light AT mine.

(4) Changing the ratio of metalic to non-metallic m.,nas

from 3:2 to 9:1.

1
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b. OCO should.

(1) Utilize the new factors to eettmate requirements

during post D-Day periods.

(2) Add to the above requirements.

a. Theater mobilization requirements as estimated

by OCE.

.. Any additional post D-Day requo--ments if determined

by OCE to be necessary over and above SB estimates.

(3) Rem - SL requirements by all theater asiets.

c. OCK should provide to OCO,

(1) Theater mobilization (pie D-Day) requiremewts.

(2) Any additional post D.Day requitrements over and above

SB estimates.

d. In addition, OCR should review annually the SR factors

for mines and report to DCSLCG any recoemended changes either in

factors or overall procedures for estimating requirements. This review

should follow within 2 months after the approval of the SL for the

European theater.

6. RMCMOILENATIONS

a. That the conclusions in paragraph 5 be approved.

b. That the draft change to Department of the Army Supply

Bulletin 38-26, 29 Hay 1956, at Appendix 1, Annex C, be approved.

c. That the draft implementing directives to the Chief of

Engineers and the Chiaf of Ordnance at Annexes B and C b, approved

and diepctched.

2
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FOR MOBILIZATION PLANNING

ANNEX A

DICU m',



DISCUSSION

1. LRBBLI. To develop procedures and facLors for deterimining

theater of operations mobilization requirements for land mines. The

problem is restated here to emphasize that this study is restricted

to oerastional requirements in theaters of overstion.

2. ,SS.UIPTJ"ONS.

a, 'the initial postbre of U.3. forces in any war will be

defensive. This implies Lhat there will be a relatively high initial

requirement for land mines in a given theater.

b. In the time period 1960-1965, Furope is the most likely

area in which the United States will be committed to a general war.

This implies that day of supply factors should be based primarily on

requirements developed in support of campaign plans for the European

theater.

c. Additional assumptions are developed in the discussion,

3. FACTS BEARING ON THI PROBLEM.

a, Department of the Army Supply Bulletin 38-26, 29 Hay 1956

(hereafter referred to as SB 38-26) is the current authorized supply

bulletin for use in computation of worldwide mobilization requirements

for Ordnance and Chemical ammunition and bulk allotment items such as

land mines and demolitions. An extract of pertinent provisions of

SB 38-2•6i attached as Appendix 2 to Annex A.

b. The concept of land mine warfare in the period 1960-1965,

as presented by OCE to the DCSLOG on 11 Iarch 1958 was approved by the

DCSLOG. (See Appendix 1, this Annex)

c. At the present tima, the Chiof of Ordnance is responsible

or estiaetes of worldwide mobilization requirements for land t•ineu,

His office makes these estimates based on factors in SB 38-26, addi,

tional guidance furnished by DCSLOG, and estimates prepared by OCR.

d. The Chief of Engineers is currently responsible for

estimating operational ipeqlieiir•,,u for minics ill Lhese instances:

A-2
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r SECREF `1',
(1) Department o,, the Army Strategic Logistic Studies

(hereafter referred to qs DA SL",) baýd an assumel outline campaign

plans furnished by DCSOPS.

(2) Department of the Aimy contingency plans.

(3) Department of ýhe Army Engineer barrieýr and denial

studies.

(4) Specitl studies as assigned by DCUSLO;.

e. In addition to d above., although miner i OWdwance items

of supply, OCR is also responsible for performiag a technical review of

requirements for Engineer items generated by DA,, Theater, and Technical

Service Class IV Operational Projects to include operational require-

meats for land mines thernin.

fý A study made by the Office of the Chief of Engineers in

September 1957 and modified in Fc.bruary 1958, subject, "Laud Mine

Requirements for Pentomic Units (U)" (SECRET) included in its con-

clusions the following:; Current •:ocedures for computing land mine

requirements fGr mobilization are unsatisfactory for these reasons:

(1) Procedures are based on SB 38-26, which generat.s no

mines during a mobilization period in a theater. Furthez, mine require-

ments generated by the factors of this supply bulletin vary directly

with the number of divtsions comnmitted to combac and the expected in,

tensity of the combat. Theoe types of calculations may be satisfactory

for ammnýnition items but are not v.alid for land mines unless modified

in application, While the aforementioned factors contribute to overall

mine requirements, other factors of at least equal importance but not

considered by SB 38-2b are,:

(a) Tank traffic-sbility of terrain.

(b) Armor capability and known land tactics of an

enemy.

(c) Type of cmbut:, i.e., defensive, or offensive.

Requirements are expected to' be much greater during defensive phases,

and the Supply Bulletin makes no distinction between offen~ive or

defeniijve couatu..

A- 3
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(2) Current Ordnance M•teriel Control Studies (hereafter

referred to as MCS) do not ;zredit theater land mine assets against

mobilization requirements estimated for the theater.

(3) Instances have occurred wherein Ordnance MCS's have

reflected a duplication of requirements for a particular theater by

adding the requirements generated by SB 38-26 computationa based on a

DCSOPS Outline Campaign Plan,. and requirements estimdted by OCR and

published in the Engineer Annex to a DA SL based on the same Outlize

Campaign Plan. This has resulted in an overstatemont of requirements.

4. DISCUSSION.

a. OCE-Method of Developi•L Mite Require ents for a Givesn Theater.

Since 1950, OCR, at the request of DCSOPS and SHAPE, has performed a

series of Engineer barrier and denial studies coveriag an area in

Central Europe from the Baltic Sea to the Adriatic Sea and Greece, and

is presently completing such a study on Western Turkey. For the first

four studies of this series, the terrain was analyzed to determine where

mfnes could be most profitably employed in conjunction with natural

fatures. General traces of terrain were selected and individual

mL•fields were plotted, measured,, and mine requirements computed.

Since this ic a very time-consumiag technique, and it was decided that

such studies at DA level should not be so detailed, this procedure was

modified for the studies following the first four. An analysis of the

completed barrier studies was made and general planning factors were

developed. These factors can be keyed to the obstacle value of terrain,

the scheme of maneuver, and the type of '-ombat expected - offensive, de-

fensive, or retrograde. Use of this technique requires the sk.llM. rf

an experienced military planner, for the keying of the general planning

factors to terrain, etc.. is pzincipally a matter of judgment based on

a knowledge of mines, mine warfare doctrine, and ability to evaluate

obstacle value of terrain from maps and aerial photographs. This

technique has been used to estimate mine requirements for DA SL's,

contingency plans, barrier studien,, and as a means of evaluating mine

requirements included in Class IV Operational Project-s.

SECMk
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When used with a DCSOPS Outline Campaign Plan dtveloped

for DCSLOG use in DA SL'W , this technique zesu]ts in mine requirttenta

which are largely dependent upon the number of defensive phases of t.~4

Caaign Plan. The Kdropean campsigR plans to date have all called

for ho•diag or defensive operations during the first quarter follving

D-Day and for continued offensive combat thereafter, with no general

defensive phases or defense lines indicated once thn offensive has

started. If future plans should add defensive phases following the

initial holding operation, mine requirements would increase consider-

ably over those vhich have been developed to date by OCE.

It is probable that few types of supply requirements are

as difficult to estimate with any degree of accuracy as are mines, and

it is certain that the OCE method of calculation is by no means precise.

Neyertheless, the procedure is as reasonable and sound as can be de-

veloped - its weakness is simply the difficulty of relating abstract

statements of mine warfare doctrine to combat situations which cannot

be predicted with any degree of cextaiity.

b. Development of Auvropriate Suppy Bulletin Procdures

aod Factors for Estimati1n Operational Mine ReaujremeML3.

(1) Durina Combet-Phases (Poet-D-Dev). The foll',wing

advantages of a supply bulletin computation suggest that such a

procedure be retained and used lu the absence of detailed estimates

for estimating mine requirements during the combat phaee of a campaign:

(a) It is the mont simple method to apply. It does

not require skill in evaluating the obstacle value of terrain,

(b) It" i.s the least time-consumiog method.

(c) It can be keyed to the number of divisions

comnitted and the expected intensevy of combat.

(d) It can be applied to a campaign or periods of

time for which so previousiy prepexed campaign plan or requiremats

study exists or when time does not pe'mit an analysis such as the

method used by OCE.

A-5
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(2) During Mobilization Phases (Be fore D-Day). SB 38-26

does not presently generate requiremants during a mobilization period

preceding combat in a given theater. Opaeational requiremeats do not

normally exist for items in SB 38-26 other than mins during a vubili-

sation period. If a mobilization period occurs before combat is

initiated, it follows that mines con and should be inalled during

this period, and thest ndivves ginerally are no. recovtrable but must be

considered expended. Given the assumption that any initial posture of

U.S. forces in a theater will be defensive, an operatisnal requirement

is then created for relativtly large quantities of mines prior to the

initiation of combat. It. coesoesnce with the stated purpose of SB 38-26,

a supply bulletin "Ammunition Day of Supply" procedure is applicable

only to the combat phase. Conceivably mines could be handled as a

special case in SB 38-26 and mobilization factors could be established

for application prior to D-day. However, this would run contrary to

other items in the SB, and, further, mobilization period requirements

will vary so markedly with circumstances that a uniform rate of con-

sumption is simply not an appropriate concept. Hence, it is considered

that pre-D-day requirenwasts must always remain a problem for individual

examination, not amenable to SB methds of calculation.

(3) Influence of Mobilization Period on Combat Factors.

Is developing a procedure and factors for estimating mine requirements

during the combat phý ie, provisions must be made for two possible con-

ditions- a combat phase preceded in the theater by a signifinant period

of mobilization and a combat phase that commences with relatively so

mobilization period preceding it. These two conditions produce differing

requirements for mines during the early months of combat. With a

mobilization period, the barriers can be installed before the combat

phase and requirements during the combat phase are lowered. Without a

mobilization period, units will be unable to execute barrier plans, that

is, utilize mines, to the degree possible with a mobilization peTiod,

and must execute the barriear aft• com bat has begu•; im thisc irc-metex*e

A-6
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overall mine requiremenrn probably will be less than with & mebilization

period, but the rate of consumption for several quarters following D-day

will be higher. It is basically a matter of whether or not time is

available to install the mines before the combat phase. Since either

of the two conditions may exist, it follows that two sets of factors

are required to compute requirements for the initial portion of the

combat placse.

(4) greposed Supply Bulletin Factors. In line with the

preceding discussion it is considered that cheater requirements for

mines during the mobilization period should be determined in each case

by individual study, using such data and factors as are appropriate to

the plan or operation under study. For the post-D-day requirement, an

average basic planning factor is proposed of 100 AT mines per division

per day in intense combat, with the 1/3 and 2/3 reduction factors for

normal and reduced comat still applicable. The figure of 100 although

based on OCE requirement studies for various campaign plans, is somewhat

of a cospromise. For a single division during offensive operations it

provides roughly for the replacement of the current basic load about

once a month-it is probably too high for offensive operations and

it is definitely too low to provide enough mines during the year for

the division to dig in completely behind a barrier line. The additional

mines required during defensive phases should be estimated through

special study for the moLilizatioa period in the theater, or, if there

is no mobilization period, by multiplying the figure of 100 by a factor

of six for the first two quarters following D-Day. The factor of six

was obtained from analysis of requirements studies prepared by OCE in

support of camgaigas with no theater mobilization period. In effect,

it permits each division on the average to establish one strongly de-

fended position. The proposed factors for AT mines ase summorized below:

A-7
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FOR A THEATER WITH A MOBILIZATION PERIOD

For obilisatie Period For Quarters after D-Dav
lit 2nd 3rd 4th Sth 6th

Special study required 100 100 100 100 100 100

FOR A THEATER WITHOUT A MOBILIZATION PERIOD

For Quarters afzor D-Dav
lot 2ad 3rd 4th 5th 6th

600 600 100 100 100 100

Factors for AP mines and comments on light mines and nonmetallic mines

are covered in paragraph 4c below.

(5) Exeales of Application. The conditions and factors

described above are illustrated by two existing Outline Campaign Plans-

2 (60) and 1 (60). Outline Plan 2 (60) is a general war in Central

Europe preceded by ^ six iionths period of mobilisation prior to the com-

bat phase. Outline Plan 1 (60) is a limited war in the Middle East not

preceded by a ombilisation period. Total mine requirements for both

plans pwovieusly estimated b7 OCE utilizing the detailed method des-

cribed in paragraph 4a above are sumarized in Tables 7 and 3 and are

contrasted with results obtained from the proposed supply bulletin

factors. In order to keep this portion of the discussion brief, AT

mine requirements only are shown.

(a) For Table 2 (Central Europe) line I reflects

the AT mines generated by an OCE analysis ef the Outline Plan and in-

tended to cover total mine requirements. Line 2 reflects total AT

mines generated by the current SB 38-26 and troop deployment tables of

Outline plan 2 (60) for Central Europe. Line 3 is the sum of "hese

two tstimates.-Y Line 4 in the OCE estimate for the mobilization period

and line 5 ts the requirement generated by the propomed supply bulletin

procedure and factors. Lire 6 to the total requirement generated by

l/ Lines 1 and 2 are not truly additive since line I was intended by
OCE to cover total requirements. However, both lines apparently
were added in lCS's, as indication of duplication of stated
requiremeats.

A-8
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the proposed method. The total gemerated by the proposed factors is

112% of the total generated by the OCE detailed study. The proposed

factors provide results reasonably consistent with detailed study.

(b) For Table 3 (Middle East), line 1 refl'ctu the

total AT mines generated by an OCE analycis of the Outline Plat. Lia$

2 reflects total AT mames gent.±ted by the currast SS 38-26 &ad the

troop deployment tables of Outline Pln 1 (60). Ld.- I it thb sun of

tkese requirements. Lime 4 ill•.ettes the abseace of ?-q'iAr4,mets

generated by OCE detailed study si'.c this campaign plan U.* no mobili-

zation prtiod. 2/ Lime 5 '-eflect. tkl- total AT mimns generated by the

proposed supply bull.in omt•lo.. The total of line 6 1. 115% of the

OCR estimate in Ifnk. 2:, ani Is therefore *:oweietewot with detmL!ledo study

results.

1/ This assumeO that all calclatlcs during combat ;Use*& are by
supply bulletin factors uIcoels of detailed campsIgSn analysis.

A= I'



C4 Iwo-

000

0 4 44

P.41

-444

V4 .

%0 C

00

--44- fn

Wl 44 I

'44

0

A-10



11 oAl1I



c. Speoial Studits Versus SB Utilization. The preceding dis-

cussion, (paragraph 4b('.)) inditated that theater mobilization pariod

requiremexts ware not amenable to SB tratment and that special study

was necessary in Faah cats. For ptriod* fol lowing D-Day, SB factors

were proposed wbic,% ot xe,6or.abn y *,,or,vmsiytt•,, with detailed st..ias to

date. Howov,4•s ft,'t SL's or •or,.inga:y p1ai mey ivolve new

situatiors or pte'r.g of ope.ra•'oore af t r D,-Day v, introduce new

requicremae ns ot L~~'~A~r.Taý lshr theme Therefore.

as a wA?.-t~x' or oi L OCE ah w~ hon timA permiats, analyze the

campaign plan ore each z* uirewrt'v aty to determine il mine require-

ments after D-Day wL!k vary utke.dly fb.om SB computations. If so, OCR

should provide OCO vith Irrcwts (ox- decrements) to the requirements

generated by tbe SB computations. Duo to the inherent lack of accuracy

in mine estimate,, such differen:as are not significant unless they

approach a figuia of 25%.

d. Discussion of Other Nine Factors in SB 38-26. For simplicity

the discussion to this point has btan limited to AT mines in general.

Other factors related to mines containmd in the supply bulletin are:

(1) Ratio of antpa,•.onnel mines to antitank mines. This

item is discusstd in Ap;.,•dix 3. In summary, it comclides that the ratio

of AP to AT mints shouid h. only 6:1 instead of 12:1 as currently stated,

The result cmmb1:,,d with tte pro,,)#d roduction in AT sines is to pro-

vide only one.-fourth the awve..ývge, daily figure in the currant SB.

(2) Utilization of '1ghIT AT mines. This it.n is discussed

in Appenia•: 4. In sumary, I,. is conwlu;dd that thor in . . requirement

for a light AT mine and that as a result tho T-20 devalopmontal mine

has already been dr.setd from thm R & D program.

(3) Ratio of ha.vy. •tal-i. antitank mines to heavy non-

metallic antitank mints. This it,-x i ditscussed in Appendix 5. In

sumnrl it is concluded that the ratio of metallir to nonmetallic AT

mines should be cba•oed fcom tbh current- figure of 3:2. to 9:1. The

A-., IA
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result is to provide only oLe-fou."Th bbs relative perCentage of non-

�ballic mines cont.mplate± by the .�urrent factor..

Th.a�er W.�e �t�ks as �0 0.
fleQ.uir�ats

(i� A.:t±ve. tb�ata�a ge�'rally have on hand stocks of

�an�i. mines for appr�vsi cp�tQ�Al projects �lat*��. to theater einr�ency

plea.. Up to th'� prever�t fAj�, .1 .� �bilization planni�, no credit has

been taken for thee� mineE. aai�t �bilir.aftion require�s:�ts for the

theater. It is obvious that at least a portion of these mines should.

be cons�5*red a� �bili�atiot as�te, but the d.eteruination of the

appropriate pori �on is ib�a�,t:ly complicated because of the lack of 3)7

relationship betvee� the theater e�rgeney plan end the campaign plan

upon which �bilization require�tnts are bas��d.

(2) This problem i. illustrated by the situation in the

�uropean theater. DJCQM r.ow has an approved operational project in

connection with a �cheater contfrgency plan which authorizem stockage

of 2,203,600 AT mines. (Current EUCOM AT mine assets are oppromiwately

1,900,000 - the ompanisons �d.e in the remiadar of this discussion

assum that the AT wine, currently authorized by Section 9, Project

AR3U-NJ00M-GU-l0�50 'OP (.�',LO.�,b00 AT mines) will beoom the theater

AT mi.. asset positio.� by � 961.) By coin�idsnee, current w�bilization

requiremata for the se� theater are ala�st identical and a�unt to

2,175,000 AT mines (under proposet SB fators this would increase to

2,11.35,000 - Bee Table 2).

(3) The� are injor differences in the concepts of the

plane behind these tv� est�s of re�uiz�i�,tts. The contingenc7 plea

calls for about 700,000 sines to be employed, forward of the Rhine a'�d.

for the reinindsr to be euploye�i in a series of successive barrier lines

S behind the Rhine * These lines are to be emplaced by a five-division force

utilizing Iefantry� �gineers, an& a large number of civilian laborera.

(4) By covtradt� under SL 2(60) the mines are all planned

A-13
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for employment forward of the Rhine. Fewer barrier lines are involved

because the holdine and limited withdrawal area covers much less ground

than is the contingency plan. Approximately 18 divisions are isvolved

f before the bulk of these mines are emplaced, and 38 divisions are

deployed before the end of the first year. It would appear that 38

divisions should use more mines the" five divisions, but the fact that

requirements are equivalent is due to the opposing oprational concepts:

size of area over which the defensive phases take place; use of civilian

laborers in one case and not in the other; locations all forward of

the Rhine in one case and principally behind it in the other. Another

major difference in the two concepts is the timing. Under the SL the

mines are used extensively for six months prior to D-Day with le3ser

but still substantial quantities used during the first quarter after

D-Day. For the contingency plan the mines are emplaced frc-a about a

week be.ore D-Day to D + 2 mosthe.

(5) There are two general methods which could be followed

in crediting theater assets against mobilization requirements. The

first is simply to credit all mines in theater stocks ag4inst the

requirements. This method has the virtue of simplicity. In addition,

it xs reaslistic because the mines in the theaters obviously are those

which will actually be used in the initial stages of any war in the

theater, whether executed under a contingency plan or under the some-

what artificial concepts of the campaign plan accompanying the SL. It

carries with it some danger if theater forces are over-run and mines

lost which otherwise were planned to be available to support mobilization

forces. However, this sam danger applies to any prestockage, whether

it is against an approved operational project or against mobilization

requirements. Since mobilization requirments for the European theater

(under the proposed SB factors total 2,435,000 , crediting the

operational project of 2,203,600 leaves an outstanding mobilization

requirement of 231,400 AT nines under this method.

(6) A second method involves attempting to phase tke

contingency plan with the mobilization plan and off-setting only aA-SE14
A- 14
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corrsponding portion of the mobilisation requiremeuts. The IV which

requested this study suggested off-betting roqeirmmts tkrough D + 2

mothe, presumably because he contingency plea carried through this

Speriod 9f tim. if this is dome, the met mobilization requiremmat is

689,000 AT wines (Table 2. ove-tAi tO of the 3rd quarter, plus all of

t0 4tk, 5tk, and 6th quarters). Ntoever, D-day of the coutingency

plax might well be conuidered to correspond to K-day of the

mobilizati~a plea sinace mie field activity starts om K-day nuder

ths latter plan - if so, theater assets offset roughly the first

quarter of the mobilization plan. If this latter phasing is utilized,

ueL mobilisation requirements for the SL are 1,774,000 mines.

(7) For simplicity and because of the Inhereut lack of

relatie•ahip batween contingency plans and mobilization plans, it is

believed appropriate to credit jU theater malse aswt against

mobilizatiom requirments.

a. The mine day of supply factocs contained in the current

81 31-26, 29 May 56, should be revised as indicated in Appendix I to

Am C, s cIn c -y, this revision provides for:

(1) Reducing the day of supply factors for AT mimes

gram 200 to 100.

(2) R•ducing the ratio of AP to AT mines fri. 12:1

tc 6Cl.

(3) tlmauiatiag the light AT mise.

(4) Cianssng the ratio of metallic to nomstaltL: mimes

fcm 3:2 te 9:1.

b. OCO should:

(1) Utilize the new factors to ostimate requirements

dwIngj post D-Day periods.

(2) Add to the above rmquirments:

(a) Theater mobilization requirsments an estimated

5Y OCR.
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(b) Any additional post D-Day requirements if de-

termined by OCE to be necessary over and above SB estimates.

(3) Reduce SL requirerints by all theater assets.

c. OCE should provide to OCO:

(1) Theater mobilization (pre D-Day) requirements.

(2) Any additional post D-Day requirements over and

above SB estimates.

d. In addition, OCE should review annually the SB factors

for uines and report to DCSLOG any recommended changes either in

factors or over-all procedure* for estimating requirements. This re-

view should follow within 2 months after the approval of the SL for

the European theater.

A-16
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FOR MOBILIZATION PLANNING

APPENDIX 1

ARNNI A

COPY OF CGaIENT NO. 1, DISPOSITION FORM, FrCOK DCSLOG TO

CNIEP OF ENGI•EERS, SUBJECT: "LAND MINt RI.QUIRflMTS"

DATED 17 MARCH 1958, W/1 INCLOSURE, ME FOR 30OOR1

ODCSLOG, SUBJECT: "MINE WARFARE IN TIE PENTUUC ARM 1960-1965"
DATED 14 MARC! 1958, (COMIFDENTIAL)



MtRFI)ENTIAL

DISPOSITION FORM

FILE NO. SUBJECT
LOG/Cl Land Mine Reqv;' !•;ementm

TO
Chief of Engineers FROM DATE COtIENT NO. 1

DCSLOG 17 Mar 1958
Expiration Date: 10 July 1958
Major J. F. Morsy/56576

1. At the conclusion of the briefing on the Role of lAnd Mines
to the Pestomic Army (copy Memorandum for Record attacked) the DCSLOG
directed a study be made to revise the current day of supply data used
in developing mobilization requirements. He is convinced that currently
expressed mobilization requirements contain some duplication and overlap
which should be corrected.

2. The Chief of Engineers will:

a. Study the requirements for lead mines, ia coordination
with major interested agencies based on the following criteria:

(1) Current USAREUR Barrier Plan will fulfill theater
mine requirements through P)2 months.

(2) Balance of USAREUR and other world-wide requirements
will be based on the selected method resulting from the aforementioned
study.

b, Submit the study togethe;,• with proposed changes in the
ammunition day of supply (SB 38-26) a.] be prepared to brief the DCSLOG
on or about 30 June 1958.

BY DIRECTION OF THE DEPUTY CRIEF OF STAFF FOR LOGISTICS:

1 Incl /a/ William H. Connerat
MWR dtd 14 Mar 58, Colonel, GS
"MNine Warfare in the Chief, Requirements DAvfsion
Pentomic Army, 1960-
1965" (cbn cy)

A-1-2
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CONFIDENTIAL

HADWARTERS
DEPARTMENT OF TIE ARMY

Off:1.ce of the Deputy Chief of Staff for Logistics
Washingtou 25, D. C.

LOG/G1 14 March 1958

MEMORANDUM FOR RECORD

SUBJECT: Mize Warfare in the Pentomic Army, 1960-1965

1. On 11 March 1958 DCSLOG was briefed on the above subject: The
following key personnel were present:

Maj Gem N. D. Moore, Director of Plans and Programs, DCSLOG
Brig Gas R. D. Meyer, Aest Director of Plans and Programu,DCSLOG
Brig Gem K. A. WcCrimmon, ACofa for Troop Operations
Col W. R. Connerat, Chief, Requirements Division, DCSLOG
Col R. K. Tiffany, Deputy Chief, Requirements Division, DCSLOG
Col E. R. James, Chief, Equipment Review Br, Rqmts Div, DCSLOG
Col D. S. Parker, Army Map Service, OCE (Briefing Officer)
Lt Col C. P. Reed, S&D Division, DCSLOG
Lt Col R. J. O'Neiat, Plans, Division, DCSLOG.
Major G. A. Schraeder, Army Map Service, OCE
Major J. F. Morey, Equipment Review Br. Requirements Div,DCSLOG

2. The briefing was presented in response to General Magruder's
questions regarding the role of the land mines in the Pentomic Army, and
the estimated quantitative requirements for land mines under conditions
of atomic warfare.

3. The Eqineer portion of the briefing presented by Colonel
Parker was based on the results of an OCE study, "Mine Warfare in the
Pentomic Army, 1960-1965," dated September 1957 and revised 29 January
1958 sumarized as follows:

a,. An analysis of the battlefield of the era 1960-1965 in re-
lation t- U.S, and Soviet tactical doctrine, together with an analysis
of the effect, both tactical and physical, of atomic weapons in the
battle, support the continued profitable employment of land mines.

b. Considering the cost of atomic weapons and the radii of
effects against mine materiel (fures for ich may be 'successfully
modified to withstand atomic overprestuy, atomic weapons will seldom
be employed solely in a mine breschiA . Breaching by atomic crater-
Lag will be of remote threat, ruled i.,t ay the resultant contamination
of the battlefield.

c. Requirements for land mines are consideratly overstated.
There has been a duplication of requirements involving (1) use of re-
quirements generated It . x)~,~~
logistics studies, (2) barrier plans (Class IV), and (3) operational
mines based on day of supply rates.

/. It was concluded, based on Engineer Study:

a. That current mine warfare doctrine is valid under Pentomic
organizational concepts.

b. That the Pentomic Army will have Lhe capability of
emplacing the quantities of atnes contemplated in current plans and in
calculated roobilizmtion requirements.

c. Thtl currently expressed, moblization ruqu.rn-mes for

mines contrin some duplication and overlap which should be corrected.
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LOGIGl
SUBJECT: Mine Warfare in the Pentomic Army, 1960-1965

d. That for any given planning period only one method of
requirements computation be used.

5. As a result of these conclusions it was recommended that
DCSLOG:

a. Reaffirm the validity of current mine warfare doctrine.

b. Direct revision of present procedures for calculation of
mobilization mine requirements to eliminate duplication.

6. The second part of the briefing, presented by Major Moray,
was a comparison of the two methods of computations (current and pro-
posed) and relating these requirements to assets curreutly on hand or
planned for future procurement. This comparison indicated an overall
reduction in mine requirements and that available assets will essentially
mdet those reduded requirements. However, the adequacy of the metallic
mines to most non-metallic requirements will have to be resolved.

7. Based on the concluvion of the Engineer Study that use of
atomic weapons will not materially affect the role of land mines in
the Pentomic Army and the stated capability of USAMPUR troops to
effectively utilize the quantity of mines requested, it was recommenaded
that DCSLOG approve the mine requirements for the proposed USAREUR
Barrier Plan.

8. General Magruder approved:

a. The concept of current mine warfare doctrine.

b. Proposed USAREUR Barrier Plan with the followinS stip-
ulations:

(1) Barrier Plan requirements will support the war plan
through D02 months.

(2) Remainder of the requirements will be based on day
of supply data or stracegic study method of computations.

c. Directed a study be made of the "Day of Supply" and
Engineer Strategic methods of computation to develop the most accurate
system of computing mine requirements for Europe after DJ2 months and
other world-wide mobilization requirements.

J. F. MOREY
Major, GS
Major Equipment Section
Equipment Review Branch
Requirements Division, DCSLOG

DISTRIBUTION:
Equipment Review Br (2)
C/Requirements Div (1)
Prog Contr Branch (1)
S&D Division (1)
Dir P&P (1)
Exec, DCSLOG (1)
Coflngineers (1)
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CONFIrENTIA

EXTRACT OF DEPARTMENT OF THE ARMY SUPPLY BULLETIN 38-26,

29 MAY 1956

* ** ** ** ** * * * * * * * * * W* ***

I. PURPOSE. This bulletin establish*# ammunition day of
supply applicable te combat conditions for the United States Arukw

2. DEFINITIONS .

a, Ammunition Day of Supply is the estimated averoge quantity
of ammunition required per day to sustain operations in an actlvq combat
theat•r. It is expressed in terms of rounds per day per weapon in the
hands of troops for ainition items fired by weapons and in terms of
other units of mature for bulk allotment of ammunition iteme. Pro-
portion of types of rounds, fuses, and extra fuses is included where
applicable.

b. "Normal" Combat Amunition Day of Supply Includes all
types of combat activity experienced over a prolonged period in an
active theater. There will be short periods of very heavy fighting,
longer periods of heavy and moderate fighting and substantial periods
of light fighting. For anti-aircraft "normal" combat implies the con-
dition in which both sides have short periods of local air superiority.

c, "Intense" Combat Ammunition Day of Supply is a much higher
o, der in intensity than "normal" combat as defined above. There will
be greater periods of very heavy and heavy fighting. Divisions will
seldom, if aver, be withdrawn from the line. Amition expenditure
will be at rates rarely encountered over similar periods, and the
fighting w'ill involve massive assaults of a fury seldom met by American
forces. Tite numerical equivalent for "intense" combat for all materiel
consumption is 150 percent of "normal" combat. kor antiaircraft
"intense" combat implies the condition in which L.* enemy is conducting
a major air offensive or is exercising a general air superiority,

d. "Reduced" Combat Ammunition Day of Supply is analogous to
occasions in which a unit maoves from a training status to a full combat
status during a month and vike versa. It implies a period of little or
no combit, and a period of full combat. The numericml equivalent for
"reduce*," combat for all material conausption is 50 percent of "normal"
combat. For antiaircraft "reduced" combat implies a condition in which
friendly forces exercise a general air superiority but in which the
easmy still conducts frequent air attacks.

3. AUTHORIZATI. The asmunition day of supply herein published
is authorised for use effective upon date of this publication.

4. m1f.

a. This table cites intense combat rates. It will be used
by the Department of the Army in the computation of worldwide mobilt-
zation requirements. "Normal" combat will be computed at 2/3 of
published rates. "Reduced" combat will be computed at 1/3 of published
rates.

b. This table may be used as a guide upon which to compute
pre-D-Day theater stocks.

c. This table has no application to unit basic load or to
stockage below theater level.
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7. OSDUNC% AWNVITdON W ON$I~ AND BUIEt ALLOMET I=EM.

* * * • * * * * * * * * , * * * • * * * • * * *

b. Ordnance Bulk Allotment Items.
Unit a

Per Div.
Unit Per Day

* * * * * * * * * * A * * * * * * * A * * * * *

Mime, antipersonmel, Frag. directional Ea 70
(C laymore)

Mine, antipereonnel ME, bounding Ea 800
(metallic)

Mine. antipersonnel. IE, nonbounding Ea 1,600
(nonmetallic)

Mine, AT HE hvy (metallic) Fa 100

Mine AT HE hvy (nonmn; Utllc) Ea 80

Mine, AT HE light (metallic) Ea 20

442-
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OOMIDE~NTK

1. As asalysis of tke present auaitioa day of supply factors

pertainiaq to land mines that are published is Supply Bulletin 38-26

reveals the following: (See Appendix 2, Annex A for am extract of

Supply Bullitin 38-26)

a. The Supply Bulletin contains tkese ratios:

AP to AT 12 to I

Heavy AT to Light AT 9 to 1

Metallic AT to Nonmetallic AT 3 to 2

AP Bounding to AP Nonbounding -2-tot -I

b. Total AT mines per division per day:

(1) Intense combat 2UO

(2) Normal combat 133 1/3

(3) Reduced combat 66 2/3

c. Total AP mines per division peo day. (does not include

70 "Claymore"):

(1) Intense combat 2,400

(2) Normal combat 1,600

(3) Reduced combat 800

2. Current mine warfare doctrine Anvisions the employment of AT

and AP mines both in mixed and in separate (AT-only, AP-only) fields.

The mixed field is the predominating type. Mixed fields are installed

in these ratios:

a. 12 AP to 3 AT (4 to 1 ratio) Barrier minefield density.

b. 12 AP to 1 AT (12 to I ratio) Defensive minefield density.

c, 6-12 AP to I AT (6-12 to 1 ratio) Protective minefield

density.

3. Although AT-only or AP-only minefields can be installed, such

use will usually be restricted to special cases w1iich have negligible

influence ou an overall ratio of AP to AT mines.

4. The largest quantitative requirement for AT mines is generated

by baLrrer-ty-p-minefields of 4 AP to 1 AT ratio. The next most
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significant quantitative requirement for AT mines is generated by the

defensive-type minefield with a ratio of 12 AP to 1 AT.

5. Soviet ground combat tacticb indicate that they plan to rely

heavily on large-scale use of tanks and motorized units, supported by

strong dismounted forces. This increases the relative importance of

AT mines. AP mines will be used principally to make AT mines more

difficult to remove by inflicting casualties on supporting dismounted

infantry and thereby stripping enemy armored units of this support.

6. Only in rare cases of planninS at Department of Army level

can specific requirements for AP-only minefields be estimated. The

general techniques used by the Oifice of the Chief of Engineers Is to

estimate the total trace of mixed minefields of each type (barrier,

defensive, and protective) that will be required in a specific campaign

and apply the ratios in paragraph 2 above to estimate total quantities.

Results of stidies by this office involving estimation of mine req~ire-

ments indicate that, for geoeral plamninS purposes, a more appropriate

ratio than 12APmines to 1 AT mine is 6 AP mines to I AT mine.

7. in a letter, jubject: "Proportionate Requirements for Various

Types of Land Mines", dated 9 April 1954, file AG 470 GOT, from

Headquarters, USAREUR to the Assistant Chief of Staff, G3 Operations,

Department of the Army, it was recomended th',t "* * a ratio of six

to one be established for antipersonnel and antitank mines for planning

and procurement purposes".

8. The present SB 38-26 lists a factor of 70/division/day (Intense

combat) for the M-18 Claymore AP mine. This factor is not changed by

this study and is not included in any discussion relating to a ratio at

AP to AT mines. The Claymore is not the same type AP mine as the other

two types - metallic bounding and nonmetallic nonbounding - and was not

designed to replace either type in a minefield. The Claymore was de-

signed to fill the gael between extrema hand grenade range and minimum

m,•:,, range. It Js command fired and possesses directional fragmentation

A-3-3
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char~cteristics. For these reasons, the Claymore is not well suited

for use in conveational mixed minefields However, this is not meant

to imply that there is no requirement for this particular mine, rather

that it cannot be properly considexud in the same light as other AP

mines.

SUBCONCLUSION

The ratio of Ar mines to AT mines (not iucluding the Claymore)

in Department of the Army Supply Bulletin 38-26, 29 May 1956, should

be changed from 12.1 to 6:1.

A.- i-e
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REQUIRDEIT FOR LIGHT ANTITANK MINFV

1. The only light metallic AT mine presently in the system is

the M7 A2, type-classified as limited-standard. This mize contains

only 3.5 pounds of explosive, and when individually installed, is

ineffective against modern tanks. Although it can damage wheeled

vehicles, and when installed in multiples of three to five in a

single hble it can damage tanks, it is inefficient utilization of

material, manufacturing effort, and installation effort to produce

and install as AT mine of such limited destructive capability. AT

mines are installed to damage tracked vehicles. Damage incurred by

wheeled vehicles is a bonus effect. AT mines are seldom employed

principally for anti-vehicular purposes.

2. The development of the T-20 which is an improved version

of the light AT mine has been discontinued and is now deleted from the

R & D program.

3. The sole advantage of the M7 A2 is, therefore, its light weight.

However, this advantage is achieved only by a corresponding loss of

effectiveness.

4. A limited requirement for this type mine way exist for

unconventional warfare purposes, but existing stocks should be more than

adequate for this purpose.

5. A slight increment of effort will install a mine such as the M-15

or M-19 heavy AT mines or the T-29 developmental "Tank Killer" mice.

The light AT mine is relatively ineffective when compare4 to these heavy

mines.

SUBCONCLUS ION

No significant requirement for a light AT mine exists for normal

combat forces which cannot be better satisfied by a heavy AT mine. The

4 light AT mine should be deleted from Deptrtment of the Army Supply

Bulletin 38-26.

A-4-2
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REQUI•EMENT FOR NOUMETALLIC ANTITANK MINES

1. In thsiL initial development practically all land mines con-

tained several metal components. Accordingly, mine detectors were

designed to locate metals buried at practical mining depths. This

brought about the development of nonmetallic mines and gave these mines

an initial advantage due to the limited capability of mine detectors

designed to detect metal componente. This advantage has diminished as

better small metals detectors hive been developed.

2. Soviet commanders in UW IT consistently accepted the losses

inherent in overrunning German minefleld&. Should this technique prevail,

nonmetallic mines would pnoiess no advantage over metallic mines. This

Soviet technique Is 9mong the factors that prompted the Second Mine

Warfare Par,. to rezommend the present barrier minefield density as

a minimum barrier density Properly emplaced, sited, and defended,

barrier minefield. are capablt of extracting prohibitive losses from

an "over -zonni ng" atia,.21t or :iz.

3 The Judicious employment of nonmetallic mines offer4ý 'ýh follow-

ing advantages to employment of metallic mines alone:

a. The enemy is forz,ý to accept the possibility that if:

cannot locate our nonmetallic minsi with electronic detectors e* s.•idly

and as effectively as he can locate metallic mines with detectors, lie

must be prepared to accept delay or diversion or choose to pay the p|.

for over-running the mined area (1f he relies on electronic derector4.,)

b. Individual or amall groups of nonmetallic mines can bt

more effective than metallic mines, Judtciou4 employment of Fahall

quantities of nonmeetallic miaes con csu.4t tht snsmy to brlive thst

he will frequently encounter thede minL4.
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mines include the following:

a. metallic mines can deliver metal projectiles against targets.

Nonmetallic mines cannot employ the highly effective plate charge as in

our T-29 AT mines.

b. To be wholly effective, avcillaties for nonmetallic mtnes

must also be nonmetallic. This gi.ve an advantage to metallic mires

because it is easier tc develop fuzes and couatermeaiure device ..'

metals.

c. In any siuation where the enemy chooses to make an assault

breaching by any means oth.r than electronic detection, nonmetallic

mines offer no advantages over metallic mines and metallic mines are

cheaper and more effective since they can deliver metal projeatiles against

the targets.

d. A cost comparison of the preset standard U.S. heavy AT

metallic. (M-15) and nonmetallic (M-19) mines shows that the cost of the

M-15 is approximately 2/3 that of the M-19 ($15.30/24.00).

e. Nonmetallic mires are presently nv')e difficult to recover.

than metallic minea This a La iMA; ease delay to U.S. i',L.... ,.ig

through frieadly mivo.,-elds at polito other than gaps and lares by use

of electronic detectors, (This situation probably will only be temporary.

Development of self-sterilizing or comnavd steriLlizing fuzes and/or a

detector that detek.ts explosives rahe, thban metals or ground anomalies

can alleviate this sPj'i,'-

f. Norint.. i ailic ,lls, like all othb- mines, can be readily

located if not crm'pletely t .>'ea4ed front visual observation. Experience

has shown that it is diffi.ult t^. adequately ct.,aceal an entire minefield.

g. Mine warfare cour.termeesuv, deiri~opments require constant

anticountermeasure development. This task< is made easier if the required

devices can exploit rhe uv- of me als, s couras of action not possible

with nonmetallic mines,
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h. Both metellic and nommetallic iwu~ne detectors can

be rendered ineffective to varying degrees by use of nails and other

metallic ocrap in minefields. The degree of Ineffectiveness is dependent

upon several factors, including type of detector, local soil conditions,

and the amount, type, size, etc., of the nails and metallic scrap used.

This is another condition that favors the use of cheaper metallic mines

where the effectiveness of the mines are otherwise about equal.

SUBCONCLUS ION

Nonmetallic mines do not offer sufficient advantages in e,,iploymeant

over metallic mines to Justify their procurement and utilization on a

comparable scale. Any ratio established must be on an arbitraty basis,

but it appears that if 10% of all AT mines are nonmetallic Li;, 'ill

provide an adequate number for deception and keeping the easmy guessing

as to the type of mine he may eacounter. Therefore, the ratio of metallic

AT mines to nonmetallic AT mines in Supply Bulletin 38-26 ahould be

changed from 3:2 to 9_j.
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FILE NO. SUBJECT: Method of Eatimating Land
Mine OperationAl requirements
for Mobilizati,:n Planning

TO: Chief of Engineers FROMd: DCSLOG DATE: COMMENT NO. I

I1 Pefernce: Staff Study, subject same as above, prepared by your
office, Junrr 1958.

2, Recommendation and conclusions of referenced study are approved,

3. Accordi.igly, the Chief of Engiutors will:

a, Estimate operational requirements for laud ,''ý. f: pre-

D-Day theater mobilization pericd in DA Ou'.:line Campaign Plans, DA

Contingency Plans, and special plans as assigned.

b. Perform an annual review of the factors for mines in DA

Supply Bulletin 38-26 and report to this )ffice any recomnended chauges

either in factors or overall procedures for estimating requixements.

This review will be performed within two months of the approval of the

Strategic Logistic Study for the European Theater.

SIncl

Cy of DF to CofOrd

cu -1
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FILE NO. SUBJECT: Method of Estimating Land Mine
Operational Requirements for
Mobilization Planning

TO: Chief of Ordnance FROM: DCSLOG DATE: COMMENT NO.

1. Reference: Staff Study, subject same as above, prepared by

Office, Chief of Engineers, June 1958.

2. Recommendations and conclusions of referenced study are approved.

3. Accordingly, the Chief of Ordnance will:

a. Take necessary action to effect publication of a change to

DA Supply Bulletin 38-26,29 May 1956 (an approved draft of this change

is attached as inclosure 1).

b. Estimate operatiou*al requirements for land mines for the

combat phase (post D-Day phase) of all DA Outline Campaign Plans, DA

Contingency Plans, and other special plans as assigned. The procedw-e

and factors contained in the draft change to DA SB 38-26 will be

utilized for these estimates,

c. Continue to estimate all requirements, other than

operational, for land mines,

d. Add to operational requirements estimated in accordance

with paragraph b ab•,ve:

(1) Theater mobilization ([,:.e-D-Day) requirements as estimated

by OCE and approved by this office.

(2) Any additional theatex post-D-Day operational requirements

as estimated by OCE,

e. Reduce gross theater mobilization requirements by offsetting

all theater assets against these requireirmts.

2 Incle

1- Draft change to DA SB 38-26

2- Copy of DF to Cof Engrs
4%
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PROPOSFD CHANGES To PARAGRAtIV 4 OF SECTION L AND PARAGRAPH 7b
OF SECTTION I1, DEPA!',TMNT OF THE ARMY SUPPTLY BULLETIN 38-26

29 MAY 1,V56

t1. Paragraph 4: Section I1 is changed as follows:

4. Use, a, (Not changed)

• • * * * * * , * . , * * * * * * * * * * * * ,

d. (Added) The following procedure applies to computations

of land mines only:

(1) For computation of requirements for a campaign in

a theater preceded by a period of mobilization in the theater, USE

THE FACTORS AS SHOWN.

(2) For computations for a campaign in a .Laeater not.

preceded by a period of mobilization in the theater, MULTIPLY FALrORS

IN THE TABLE BY 6 FOR THE FIRST SIX MONTHS OF THE COMBAT P'ERIOD. THERE.

AFTER USE THE FACTORS AS SHOWN.

(3) Reduction of "intense" combat factors for "normal"

and "reduced" combat applies.

* * * * * * * * * * , * * * * * * * , * ** , ,

2. Paragraph 7b, Section IX, is changed as follows:

*k * * * * * * * ,* * , , * , * * , , * * . , *

7. Ordnance Ammunition Weapons and Bulk Allotmewt Items.
Units per division

Item Unit par day

* * *** * * ** ***** ** * * ***** **

(Delete)

Mine, antipersonnel, Frag. directional
(Claymore) E~a. 70

* * * * , * ** * * * * * * * * * * , * * * • *

Mine, antipersonnel, WE, bounding

(meta. .c) Ea. g0o

Mine, antipersonnel, HE, nonbounding

(son metallic) Ea. 1,600
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Item Unite Units per division
per day

Mine• AT HE hvy (metallic) Ea. 100

Mine, AT HI hvy (nountali:c) Ea. 80

Mime, AT HI light (mutalW..) Ea* 20

(Addide)

Min, eatipersouwnil HE, bou'••lug
(metallic) Ba, 200 1/

Mism ancipersoumel Hi, n•mkou'd.ng
(nonmstallic) Sao 400 1/

Niue, autipeirionne, Frag. d1-Cwn*tt&
(Claym•re) Ea. 70 li

Mime, AT HE hvy Eutl?.. a. 90 1/

Minse AT HIE hvy (wEeti2.)L.) Ia. 10 1/

• • * * * * , * * . * * • * • • . * * * * * * •

1/ Ses paragraph 4d, Si't•.oa I, £cr application of these factors.
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