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ENGIMEER TECHNICAL POLICIES

CHLPTER 1
INTRODUCTION

1. Technical Subjects Qongidergd. This study of cngineor techni-
cal policies is confined to the fiwe technical subjects considerod most
important to a ficld army. One chapter is devotod to each subject,

2. Training Deficicneics. Board research has indicnted that there
were throo main defisioncics in the training of engineer units when thay
errived in the Euwropoan Theator. These were in tactical bridge construe-
tion, the careful merking of minefields and the proper kooping of mino-
field records, and engincer intelligence, Commonts on these deficiencies
are contained in Chapter 2 on Rivor Crossings, study number 72, “Engineer
Tactical Policies", Enginocr Secetion, General Board, Europcan Theater,
and in the chaptors on Mine Doctrine and Engineer Intelligonce in this
study.

3, Execlugion of Technical Policies Concerning Aviation Engineers,
As this study hes boen limited to consideration of the en enginoer er technical
policies as they affosct e fiold army, no subjects havo been included that
apply primerily %o aviation enginecrs sinco those units wore assigned in-
tegrally to the air forees in tho Europeen Theater. No attempt has been
nede to evaluate the effect of the oxpericnces of aviation enginesrs upon
the army engincer poliecles considered, Discussion of technicel policics
a8 they affect aviation engineers is includod in "The History of IX Engi-
neer Command"; also in the section entitled "Aviation Engineor Opcration
on the European Continent, € June 1944 to 9 May 1945", of report by irmy
Adr Forcos on "Effcotivencss of Close-In Alr Cooperation?,
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4. Purpose and Scope. This chapter reviews the communication
feeilities within engineer units and between engineer echelons to de-
termine the facilities required for each of the following types of
communication:

Radio nets; to ineclude ranges of radio equipment.
Telephonic equipment,
Mo ssengers.,-

5. Procedures Followed,

a, General. The three basic means of communication were tele~-
phone, radio, and messengers; telephone was the primary means and was
most generally employed; radio was the secondary means and was the most
unrelisble of the three; messenger was the slowest but was the most re-
liable.

b. Telephone,

(1) Fluid Situations, During the fast moving situations
across France and Central Germany, telephonic commun~-
ications in echelons forward of army headquarters
failed completely.l:2 The rate of movement in these
instances was such that communication personnel gro—-
vided were not cnpable of- m‘aihtézir’xing,contact.l;

(2) Static Situations., TLuring slow moving and static sit-
uations telephons gystems were fully developed and be-
came the primary means of communication employed.
Telephonic equipment assigned to group and battalion
was inadequate to permit establishment of advance com-
mand posts and to meet the needs imposed by engineer
companies not gosseseing organic items of telephonic
equipment.l’zy

(3) Spscial Operations, During special engineer opera-
tions such as river crossings and employment as in-
fantry, special communication nets were necessarily
prearrangedé in the operational plan and augmenting
equipment was secured from other than organic engi-
neer allowances.ls2s3

¢. Radios., During the periods of fast moving situationa ra-
dio nets were essential as a primary means of communication, The equip-
ment provided was generally inadequate in range and failed at essential-
1y the same distances whero telephonic communications became impossi~
Dle,2s3:4 Engineer group areas were normally equivalent to two divi-
sional sectors and the required opersting ranges of radios were contin-
uglly boyend the ranges provided by the presently assigned sets, 34
Sufficient scts to permit the eestablishment of advance command posts at
Yoth battalion and group level arc essential,ls2 Provision of radie
sots for a corps engincer command has been covered in Chapter 4, study
numtcr 71, "Engineer Organization", General Board; US Forces, Buropean
Theater. '

d. Messengers. Existing Tables of Organization of the engi-
near combat battalion do not provide for messengers operating either
from bettalion headquarters or from the company hcadquarters, Messen-
ger service was essentlal to each headquarters to accomplish the

-2 -
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The transportation required for thig service was a continulng pro lgm.
Many of the enginser combat battalions initially landing with tho First
United States Army were equipped with motorcycles omn bthe basis of two
per headquarters end scrvice company and ome per line company.” No re-
placement vehicles were available, All other enginsex units provided
transportation for this service by using vehicles assigned for othor
purposed, or captured enemy vehicles,” There was a continuing regquire-
ment for et least two_mcssengers per battalion headquarters and ome per
company headquarters,

6. Conclusions,

a. Tolephonic equipment was generelly satisfactory in'per—
formance but grestly inedequate in quantity. There vm@re insufficicnt
telephones, wire, switchboards and wire laying cquipment in all ocho-
lons,

b, Orgenic radio equipment was inadequate- both as to rangs
and quantity,- . . -

¢, No organic provision was made for mssengers or their
transportation,

7. Recommendations. It is recommended thats:
a. Telephonic equipment bte authorizsd as shown in Appondix 1.

b. Radio ecuipment for operational use betwaon all ochelona
from company to corps level be authorized as shown in Appendix 2,

c, Messengers and organic transportation for mossengor sor-
vice should be assigned to all enginesr units on the basis of two per
group and battelion headquarters and onc per company headquartors,
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Chepter 2
1, File 337, Conferences, Engr Ssc, The General Board, US Forces,
Furopean Theater,

2, TFile 350,07, Military Cbservations, Engr Sec, Ths General Board,
US Forees, European Theater,

3, letters, Hq, US Forces, Furopean Theater (Main), AG 320.3 GCT-AGO,
28 August 1945, and AG 320.3 AGO, 30 fugust 1945,

4. Letter, Hq, European Theater of Operations, US Army, WD Observers
Board, ASF Report Ne. 182, 31 July 1945,
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CORPS ENGINEER SUPPLY
=

8, Purpose. This chapter reviews the present doctrine relative
to engincer supply responsibilitics of the corps engincer in order to
determine whet revisions are deosirable &8 a result of the experience in
the Europecan Theater of Opcrations.

9. GCorps Engincer Supply Resoonsibilities, The corps enginscr is
ot present charged with the following | reaponsibilities in cormecction
with engincer supply; allocsting ongincer supplics to divisions and
corps troops, providing for taking over accumuleted enginser matoerials,
especially those ceptured from the snomy, recommending location and
establishment of advance army engincer dumps in the corps service
area.

10. Procodure Relstive to Advance Dumps, The procedurc normally
followed was for thne corps engimcer to submit to army the supply rc-
quirements for the advance dump, to recommend dump location end time
of movement, and to draw supplies dircctly therefrom.2 Army control
varicd with the situation and tho status of supply items, Normally
the ontire dump stock was undor corps ongincer control,? At times
cloarance was requirced from srmy on criticel supplios. Bridging
materials woro the itoms most froquontly in the eritical category.?
Whon advence dumps contained quentitios in excess of corps require-
ments,; the corps engincers were given definite credits which could bo
exceeded only by army authority. The corps engineor likewiso gave
credits on critical items to division snd corps units,* The normal
mothod of requisition for nonexpendable items was followed,

11, Operebional Modifications gt Acdvancoed Dumps. Only minor dif-
ficulties wore encountered in operating under this esteblished supply
procedur@.3 The systom of having all requosts on advance dumps ap-
provad by army was found impracticable snd discontinued. At timesd'the
corps ongincer was not sllowed sufficiont latitude in the distribution
of critical items to corps troops, Tho nced for signal communications
from the corps ongincer to the advance dump bocame evident. 4 Dump
oporations were hampored by leck of trainod personnel and shortage of
lifting cquipment.5 Although army had the responsibility for moving
edvence dumps, it wes froquently conp, at least in pert, by the corps
ongincer, who '%so essistod et times in providing local protcetion
for tho dunp. )

12, Romedial Action, 41l difficultiocs were ovorcomc by cooper-
ation botweon corps and army cngincors and & ccrtain amount of im-
provisetion. Such coopsration is normal. Tho nocessity for im-
provisation in futuro similer supply opourations will be obviated by
tho orgarnizetion of the engincer supply group, rocommended in study
mubor 71, "Engincer Organiszation", General Board, United States For-
cos8, Europoan Thoator, and the provisions for adequate cngincer signal
cormunications, as presented in Chaptor 2 of this study,

13. Gonclusions and Recopmendations. No change should to made in
the oxisting doctrine rolative to the engincor supply rosponsibility
of the corps enginecr,
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BSIS OF WP JSGUE

14, Purpose, The purpose of thise chapter is to examine the basis
of map issue to determine if map allowanceb were sufficient to meet
the needs of the forces in the European Theater of Oparatipns.

15, Scope. This study compares theo map allowances proscribed in
tho basic doctrine for infantry, armored and sirborme diviwmions with
the allowances used for these units by the various ermics in the ficld,
4 cross section of the opinions of expeorienced line and staff officers
has been obtained and used as a basis for determlning the adequacy of
prosent allowances and for determining bthe relative value of' the var~
ious types of maps,

16. Bagsic Doctrinc,

a. War Degpartment policy is ostablishod in FM 30-20, The
manual provides a table of initial issues of maps (see Appondix 3)
which is based on an issue of onc of ocach sclactod tactical mep per
officer with an additional gllowanco of tactical and stratcgie maps
for cach headquarters., These allowancca aro indicatud to bo sufficient
for minimur needs only. Authority is granted to tho Thoater Cémmandor
to change those allowances and to proseribo initiel and roplacement al-
lowancas for his theater, Authority is also gronbod to commanding of-
ficers to direct the issue of special maps, such as town plans mnd road
maps as required. FM 30-20 makos no provision for the peculiar requires-
monts of sirborne divisions,

b. Europcan Theator allowances of maps aro proscribed in e
table (sec Appondix 4) in the pamphlot published by tho Chief Enginoor,
European Thoater of Operations, entitlod "Maps-Supply, Distribution
and Allowances - 1944", The allowances prosoribed thoroin ere in
general double the minimum sllowances prosoribod in FM 30-20, but are
ppocified as the maximum quantities which should ever be lssuod at any
one time under excoptional conditions and should gonorally be roducod
by 50 per cent fer normal oporations. This tablo also provides for in-
itial maximum issues of tactical maps on the basis of one por individ-
ual of an airborne division engageod in airborne oporstions. Othoxr type
meps ars provided for on thc sameo basis as for infaniry divisiona.
Normal rescrves for map replaccmont aro dofined in the pamphlot as 100
por cent of initial issues with furthor roplacemont deponding on the
ratc of advanco and with reserve requircments boing cetimated at lonst
30 days in advanco.

17, Initiel Allowancos of Armies.

as First, Third and Fiftoonth Armios prepared tebles of inl-
tial mep issues showing the quantitios of meps by typo and scalo which
could o requisitioned, without Ffurthor epprovel, by cach organization
assigned to tho rrmy and having a Tnble of Organizntion.l This pro-
codure implemsnted the policies of highcr hoadquartors and provided
the armics with Petter control of map 4ssuss than if subordinato units
hed teen allowed to roquisition meaps within the broader ellowances of
the Theater, Howover, as a large_ part of mep precuremont facilities
wore controlled at Theater level,- 11 wag nocossery that ermy initial
issue tables bo approved by Theater,

b, First end Third Army tableos of initial iSsuse of maps &re
comparcd with each other and with the Theatur meximun allowances in
Teblo I (Appondix 5). From this it is sgon.that isswes variod con-

-7 -
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¢d by Theater,

. ©. Table II (Appendix 6) compares the quantities of meps in
tons issuod by tho ermics on which rocords ere available, From this
it is soon that iseucs in First Army considerably exceeded the others,
sshich may be attributed to the larger initial issues allowed in First
Army and to the groater frent coverage givon subordinatc units.l This
veriation indicatos that. the Theatcr map policy wes sufficiently flex-
ible tc meot the requirements of the individual army comrandors.

d. A canvass by questionnairel of experienced officers is
summarized in Table III (Appendix 7) 2nd indicates very little criti-
cism of tho tables of map issucs used in any of the armics. The rocom=
mendotions for changes were gencrally for minor incroases of maps for
spceial units or the substitution of a particular scale map for cquiv-
alont coverage in rmother scele. A grent majority of officers oxpressed
comploto satisfaction with the basis of issuo and only a few felt that
issucs worc excosslvo. A rumber of forcefwl and unsolicited indorse-
monts of the Buropcan Theater map policy were received.

18, Secalaa in vhich maps should ke issued is a mattor in which
there is soms diversity of opinion., There is 2 general consensus that
the best map for all around tactieal usc was tho 1/50,000 topographic
map. This was fourd particularly uscful by armor, infantry and engi-
noors, On the other hand, artillery officors maintain that a map of
scalo 1/25,000 or larger wes highly desirable for fire control, For
vory slow moving actions, infantry officors slso favored the 1/25,000
mep. Tho valuo of meps of various scgles depends ontirely on tho
spocd with which tho action moves, tho area range of the m?p user and
tho nature of tho terrsin in which the action takes placc. 12 In fast
moving gituations tho valuc of larger scele meps decreases as tho
gpood of movomont incroasus. At spcods in exccss of five miles per
day, maps of scale 1/25,000 or larger have little velue and at speeds
in excess of ton miles per day, only spccial purpose maps such as town
plans should bo given gonoral issue at sceles larger than 1/100,000.1
Conversely, in gtatic situations, maps of scale smaller than 1/50,000
will have relatively little value for combat troops who will require
tho largeet scalo meps available as woll as oxtensive acriasl photog-
raphy,l Thoso conditions, however, can have little effect on planning
mep rocuircmonts as they cammot be foroseen, sc thet plans must pro-
vide feor mep issues to mect normal maximum demends because of tho timo
rcquirod for production and delivery. On the other hand, actual is-
suos of maps should include only those meps which are required by the
current situation,

19. ZFront coveragc of maps wes not clearly defined in the bhasic
doctrine or Theater or army pelieics which, however, establishod the
principle that issuc of maps to a unit was limited to the arca in
which the unit wns currcntly cpereting or had an immediate prospective
intercst.1»3 Information is not evaileble as to how this principle
was interpreted in the varipus srmics, but it is apparent that therc
was considorable variation.

a. Hoadquartcrs and staffs required » larger front coverage
for planning end intolligence purposes than lims troops for operations,
Tho requirements of linc treops for operetional maps depended on the
sccurity of tho position, the cepzcity of the t_mit for movement or cx-
pansion, as well as the timo reguired for issuing maps to the unit for
e ncw or oxpanded arca.
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(1) Inf_‘ar_ltxl‘y divisions should have map coverage of the
ar},]omﬂlg division, or equivalent arca if tho divi-
slon i8 on a flank,

(2) Armored divisions should heve coverage of from 25
to 150 miles outside the ares in which it is ox-
pocted to operate,

(3) 411 units should have at least limited coverage of
the area of the next higher ecchelon,

20. Road maps filled an important nced in European oporstions,
Some officers pointed out thet a road map of approximately 1/200,000
scale is the only mep roouired in extremely repid pursuite such as
those which followed tho Rhino crossings,l While FM 30-20 makos no
special provision for the issuc of road maps, European Thecter policy
was to issue onc road mep per roving wohicle, '

21, Productign facilitios ineluding thosc of the Zonc of the In-
terior, Communications Zone, and the field forces, were able to supply
the roquirements for maps although thess facilities were strained to do
so and it is doubtful if they could have withstood an apprecinble in-
eroasc in map domands.l It is estimatcd thad som 210,400,000 map
sheets wors produced for United Stectes Forces in Europcan operations of
vhich some 28,479,000 were furnished by the Institute Geographique-
Nationzle composed of Fronch govermment and civilian agcncics.l Flex~
ibility in map distribution was obtained by assigning rcproduction of
large scale meps, particularly the 1/25,000 and 1/50,000 topographio
meps, to the ficld topogrephic units which were in 2 position to re~
produfe and distridute these maps quickly as the necd for them devel-
opad,

22, Distribytion of mesps prescnted problems that were never en-
tirely solved and therc are numorous instencos where troopes failed to
recoive the desired quantity cf maps on acccunt of difficulties oi dis-
tribution,l Map distribution is considcred in Study number 71, "En-
ginoer Organization", Gencral Board, United Statcs Forces, Eurcpean
Theater,

23, Conclysions.

n. The map policics of the War Depertment and tho European
Thoater of Oporations provided an adequatc basis of issue of meps in
sufficiont quantities and scales, and may be used as a guide for fu-
ture planning,

b. Map production facilitics were capable of supplying the re-

quirenents of the field units but could not heve met materially increasad
demands,

c. Tho most valuable all-purpose tactical map was tke 1/50,000
topographic mep but all scales and types of maps used in the European
Thoater of Oporetions were useful and nccessary.

d., The scalos at which maps are of valuo f)o troops is deter-
mined by the speed of movemont but this cannot be given more than gon-
eral congiderction in plamming map issues.

6. Airbornc units have special requircrents for msps which
may necessitatc the issw of a tactical mep to each individual of the

-9 -
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4. Recommondgtibns. That no changos be mede in the present War
Depertment basis of map issuc excopt es follows:

a, Change FM 30-20 in order to provide for the issue of road
maps at the rate of ono for esch vehicle,

b,. Cheange FM 30-20 to provide for the issuo of ome tactical
map per individual of nirbornc divisions when engaged in airborno opera=
tions, and for othor maps on the ssme basis as for infantry divisions,
Airbornc divisions, when ongaged as infantry divisions, should be pro-
vided with the same allowanccs as infantry divisionms.

- 10 -
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Chapter 4

File 320,2/34, Basis of Map Issue; Letters, quostionnaires, miscol-
lencous data, Bngr Soc, The Gencral Boerd, US Forces, Europcan
Theater,

File 350.07, Militery Observeticns, Engr Sc¢, The General Board,
US Forccs, Eurcpcen Thoater,

FI 30-20, Military Intelligenco, Military Meps, 27 Mey 1940.
Survey Staff Manual, OCE, WD, 1 June 1944.
AR 300-15, Mapping and Charting, 1 May 1922,

Lessons Learned During Operetions in France end Germany, Offico of
the Enginecer, Hg, Scventh US Army, 12 July 1945.

First US Army, Report of Opcretions, 20 August 1943 to 1 August 1944.
After Action Report, Third US Army, 1 August 1944 to 9 May 1945.

File 337, Confercnces, Engr Scc, Tho Genoral Boerd, US Forces,
Buropcan Theater,
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Chapter 4

Extract from:
Field Menuel 30-20, (Change No. 1, 6 January 1941).
42, INITTAL SLLOWANCE OF MAPS.

*HH *H% *HH

Small  |Intermedir Medium i
scale: late scale: scale: [ hero=
Normally | Normally| Normally |Large|nauti-
1:1,000,000{1:200,000!1:50,000 |seals| cal
' to to to charts
1 1:7,000,00011:500,000] 1:125,000}

i

(1) Headquarters:

GHY svvnviveasrrocanesns 100 100 50 10 50
LYMY caesseeseteasacina 25 75 50 10 25
COrPE toveenecrvonnnaans 15 40 75 10 25
DiviSion <.veevienevees 5 25 55 20 10
Regiment ,.... ressmanan 1 7 7 14 o]
Battalion s e.eeuseeesnns 0 3 6 6 0
COMPaNY seseessrvsnsevss 0 3 1 1 0
(2) For individual use in 0 2 31 41 0

organizations in addi-
tion to above allowarce, \
(On basis of commissioned

strength,) 4
(3) Air Corps:

GHY tvevnrniarrersnncnne 25 15 15 0 50
District headquarters

and ovorsea air foree | 5 15 15 0 1c0
Wing headquarters. .o | 5 7 7 0 10
Group hcedquerters .... ; 5 7 7 0 10
Squedron headquarters . 1 7 7 s 0 4
LIrplane s.o.sereesesen 0 0 1 1 4

1p1lowance for separato bsttalions, Cavalry, irmorcd Force, _and nmoterized
Infantry will be incrcased 50 percent,

®For Cavalry, Lrmorod Force, motorized Infantry, and attached troops only,

3Except for officers of Lir Corps. {4llowencos for artillery obscrvation
missions preseribod in note (5) below.)

*Excopt Air Corps, scc note (5) below. (Use by Cavalry and Lrmored Force
will be exceptional,)

50bsorvation squadrons only. Airplanes observing arti}lery firo will he
issued samo scale maps used by artillery firing bettories.

A % HXH
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Chapter 4
Extract from:

Maps - Supply, Distribution, and Allowences, 1944
(0ffice of the Chief Engincor, ETOUSA)

47, Map Allowsnces, *%* g,

A3 ka3 N
(" o T meememesams s e e e emmm e s _g.-, - cmcepame .‘....‘..- e ———— i___,.A____..__ —————
! 1/500,000 1/200,000' 1/250,000] 1/25 ,000; Aeronsuti- |
: & to I cal

. -smaller | Road Map l/ 50,000 i Cherts
| ! tacticel i

Army Hq 150 150 | 100 20 1 100

| Armd Corps Hg 120 130 200 30 75

: Inf Corps Hq 80 100 150 20 50 !
{ Alrborne Div Hq | 50 100 100 P40 20 f
* Inf Div Hq | 50 100 | 100 o400 20

, Regt Hg ‘ Y% ¢ 30 4 Y 28 6

' Bn Hq O i 10 ¢ 12 i 1= 2 !
" Co Hq 0o o 2 i 2 ! 0 ;
tofficer l o | 2 2 2 ‘ o
" Vehiclo _ ! 0 2 0 o | 0 l
, ir Force Hq I 50 50 . 10 o | 100 |
! Comnand Hq [ 10 30 | 30 ! o | 200 -
i Wing Hq | 10 4 o W 0 20

i Group Hq i 10 v 14 i 0 i 20

: Squadron Hq ' 2 1, ¢ 14 o 8

; Airplanc 0 0 ' 2 i o | 8
Tev e es s i st o+ +emem o] s e e e e e , - - J' !
t ! * H
' Airborno Div i 96 862 19,640 11,142 | 72 |
CArmd Div 106 3,200 |2,190 1,445 1 40 ;
- Infentry Div 110 1,755 1,980 t1,820 i 92
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1 First army E Thicd Army ﬁ‘"n‘mth";u; ‘ Ay 4
- : A,: ] b i
e m e liE. B o el e e
aug | 20 | 174.4 i e | se.8 | 6. .{L
1 = S - o
P See | B | 1420 SO S el DA I
booet | 13 21.3 l 70,0 i 7.0
e T TS T e o ] —
Lo lm | el 2efom | s ae ] ]
Jdan 115 r__.SO_f__L._.“" 194 0. 27 —
Pk |20 | uss w2 | e 22 e ——d
Mer | 13| 165.4 |‘ 12.7 1 ”13-’__9_7.0 j_”fﬁ“ -
Cape [ 21 | 24503 11.7_1 1 | use ' 6.0 | _____j
~Total[{af 110235 1 .3[_ 132 | 6438 | 4.9 | .

i
'i
i Hote — Tops of maps represant tolal issues to Divisions and NonDivisional units.
i *From G5 Druly Situetion Maps; 12th Army Group.
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G . cer o ax
o o b B -3 N R = £ il VN
gg Jlow Movi adt Moving | Slow Moving| Fast Movin @ ! '2 5 & Igrmggg.ﬁaF agverac_:e
i _g;tuatzon's‘g gliuah ons S;guatlons 34 tugltxonsg g za ;8 E’-zg
Type Drganization _Yes | No Yes No Yes No Yes ! No | = o | Do oxn
|_Corps Fiq by A Y T T T T T T Ad Corps Sector
Armored Div 6 5 2 3 [3 3 3 2 21 1 257150 miles
" Inf Div 3] 1 1 2 1 2 |1 | 3 TAdj Biv seetor
__Inf Regt 31 1 1 2 13 —» _____ RN 1030,00C yds
AhA Group 4] 4 3 1 4 4 KB Adj Corps Sector |
Cav Group Mech 1 1 1 1 1 1 5715 miles -
" Fh Ba 6] 6 Y 2 5 13 3 2] 2] 11 Adj Div to 40,000 yds |
F4 Db Bn 1 ) R 1 1 1 1 . ____lq?gmgs___._. .
_ _AAA Bn 111 1 1 1 1 10 miles
Tark Bn 2| 1 1 2 2 2 T 1 Adj v
T Bn 1 1 )] 1 1 1 One mila
/B AKKT Bn 1 1 1 1 10,C00 yds
/8 F4 Bn 1 1 1 1 1 10,000 yds 7
Cav Sqd Mech 1 1 1 1 i 1
TOTAL 32l 24 1 11 14 29 2| 21 1 21 5412 3
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IJE DOCTRINE

25. TPurpose. The purpose of this chapter is to determine whether
the doctrine contaired in FM 5-31, governing the tactics and technique
employed in -the use of land mines, should be Tevised on the basis of
operations in the European Theater,

26, Bgope, This report will consider those portions of the sub—
ject which have been controversial or which have been proved by expe-
rience to be in need of improvement. In order to keep the overall con-
clusions from becoming toe lengthy, separate conclusions will be ine
cluded in the discussion of each phase of the subject.

27, Yine Trainine,l

a. The tralning of engineer units in mine warfare wes general-
ly adequate, It was evident, however, that insufficient instruction had
been given in the Zone of the Interior in the recording of minefields
and in femiliarizing engineer troops with enemy mines, In most cases an
adequate supply of enemy mines had not teen availeble for instructional
purposes, The training of reinforcements was inadequate, This placed a
serious handicap on the units they joined. Troops of other branches were
insufficiently traired. It was initially considered that mine warfare
was principally an engineer responsibility and consequently the training
of other branches was not emphasized.

b, Training in the laying and removal of mines should be given
to all branches to an extent commensurate with their probable missions.
There will never be enough engineers to lay and breach all fislds, Mine=
field training should be realistic. Mines should bo laid and romoved in
daylight and darkness, in all types of terrain and weather. Live mines
ghould be used,? Greater stress should be placed on minefield passage
in maneuvers, and mine casualties in vehicles and personnel should be
rigidly essessed. The recording of minefields should be given special
emphasisg, Personnel should be taught that care and discipline are re-
quired in handling mires,? Thorough instruction will breed confidence,>

”8, Types of Mincs.

a. Both the Alliss and the enemy used numerous different types
of anti-vehicular and anti-personnel mines, The Cermans displayed con-
siderable ingemuity in mine development, utilizing materials other than
metal to a very sreat extent, either through necessity or design. Some
of their types were developed for use under speciel conditions or for
specifio purposes. A general criticism of some of our anti-tank mines
was that they did not contain sufficient explosives, 4 Soms anti-person~
nel minog were consigdered dangerous to handle .+ Certain of our mines
could be eliminated,

b, Existing mines should be considored merely as a basis for
future development. HHine research should o thorough and continuing.
The mincs developed should be few in type, simple in operation, capable
of teing immerscd in fresh or salt water for considereble periods of
time or subjocted to extreme differences in temperature without adverse
cffoct,? They should be safe for our troops to handle, and capable of
being made dangsrous for the enemy to tamper with.

29, Storsgc and Issue.

a. At present the Ordnance Department ie charged with the
storage and issto of mirnes aa class V supply (amminition). This
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the storage and issuo of firing doviees for the mines.p This separation
of rosponsibility between the two services couscs confusion,

b, It is telicved that the rcsponsibilit i
: y for supply of mines
should remain wit}} the Ordnance Depertmont, and that the latter should
te charged also with supply of the firing devices.

3. Laying and Merking,

&. Improper laying and merking of fields resulted from feilure
to carry cut the established principles, either through carelessness,
;ack of training or lack of time,l In some instances the value of using
anti-personnol mines was questioned considering the hezard presented to
friendly troops.4 In most cases trip flares could heve been uscd with
equal offect and no danger,

B, The layinz of minefields must te rigidly controlled, as the
indiscriminate placing of umrecorded ficlds will lced to casualtics a-
mong friendly troops.* The anti-persomnel minc has e definite volue in
donying tho onemy access to vital arcas and preventing casy removel of
our fields, However, whenever possible, trip flargs rather than anti-
persomnel mines should te used as warning devices.! Anti-porsonnel
mines should be used only by engineer troops, and then only with the
gpproval of division or higher commanders., Ficlds containing such mines
must be accurately marked and recorded.7 Unit engineers should be held
responsible for the marking of minefields which have not teen properly
marked or disposed of by lower echelons, Any friendly fields vhich have
been overrun by the onomy and later retaken should te assumed to centain
enemy anti-psrsonnel mines and be treate@ accordingly.

31, BRecording.

2. Improper recording, and at times complete failwro to do any
recording, were the greatest weaknesses in the cxccution of our nmine
policy.l The preseribed procedure was adequate and workable, but was
not properly followed, due to insufficient training of psrsonnel, lack
of approciation of the importance of recording minefieclds, and failure
to appreciate that unknown friendly fields were as dangorous as ensmy
fields,l Units were not well versed in the form used for recording minge
fields, Thore was no central cffice of record established for the entire
theater where mccurate detailed informetion ecould be kept on all mine-
fields in territory under our control, It was found thet the Germans
had maintained guch a rceord office where comprchensive minefield data
ware availsbls,

b, An unrecorded minefield is an oneny mineficld,”? fTraining
in recording should be thorough for all \m:U:'s.:L This training should
include the. preparation of mirefield records during mansuvers under the
most adverde condition$, Every minefield thet is laid should be record-
ed and the records nroperly transmitted,’ The suggested record form
could be improved by incorporsting the test features of the records used
by the field armies, Oonsideraticn should be given to the establishment
of 8 contral office of record st theater headquarters, and a workable
aystem devisod for tho expeditious concentration af tha’_c. point, through
enginser chanmels, of all minefield information,?s& This woxglld not sup-
plant the keeping of records by ermy and corps hoadquarters,~ Only ons
office of record should oxist above army level, Records should be made
of mines laid for local security so thet such mires will not be forgotten
in caso of unexpected departure from the arca.! Records need not be for-
werded unless the mines remsin in place for a specified period.

32, Trgnsfor of Records. The procedure outlined for the transfer
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cit dircetions to cover local situmtions.?
33. Removal,

a. The removal of mines is a hasardous undertaking for thosc
unfamilier with mino characteristics and patterns foi laying, Prescnt
policics are satisfactory for passage of minefields,~ Although numerous
waye of locating mines were tricd, probing was found to be the most de-
pendable, although the sloweast.l.-é The prosent motallic mine dotcctor
proved setisfectory cxcept for doteciion in doep snow and under wator,d
The prosent non-metallic mine detcctor was unreliable for general use,
The best methods for rcmoving mines after detoction were destroying them
in place3 or pulling them out with 2z wirc or rope., MNany mechanicel do-
vices for removal of mines were tried with varying dogreces of succcss.l*’8
Most of them were found to have limited valuo, due to the special condi-
tions reeded to make cach effective.ls Little justificetion was found
for special minc-clecarance units,] More reliance could ho placed on
thorough instruction of all persommcl, with spoeially trained teams with-
in units if required.

b. Rescerch to uncover metheds and mecans of mine clearance
ghould be inteonsive and dontinual. Existing procecdurcs and devicos
should % analyzed and those heving merit should e further improved,
Now procedurcs and apparatus should be sought and devoloped,

34, Disposal.l

a. Mines werc disposed of by detonating in place; by lifting,
stacking and detonating the stacks; cnd by lifting, disorming, and haul-
ing to special ordnance dumps, Theso practices were antisfactory, but
thorc were many instsnces where troops who liftod mincs failed to mark-
thom adequately prior to the time of disposal, This was particularly
true of minos removod from roeds and road blocks, where it was imprec-
ticable to detonate thom immediately upon removal, Frequently, removed
mines were placed just off the shoulder of tho road Xcnuse it was un-
gafe for removing ¢roops to move into unswept fields adjacent to the
road, Often such mines subscquently bocamz hidden by mud from passing
traffic or bocamo covered by snow, They werc a continual scurce of
danger, perticularly in blackout driving., Alsc there were instances
where cnomy civilians, working under cowor of darknoss, replaced such
readily eccessible mines in the roead,

b. In general, the doctrine for disposel of mines as now out-
linod is satisfactory. Both pertincnt ficld manuals end training, hov-
ever, should emphasize more adoquately the importance of properly mark-
ing and protecting minos which heve boon lifted pending subsequent dig-
possal,

35, Mine Intelligence.

a., Now types of enemy mines or eremy mire tcchniques were ro-
ported through cnginecr tcchnical channcls to sguceassive higher eche-
lons.” Speciel engineer tcchnicel intelligence teams, used in both corps
and army, proved highly offective in making dotailed studies of new enc~
my mines and techniques as they were reported,<s” Detailed information
was published for the use of approprieto units. Samplos of various types
of enmemy minos failed to roach the Zone of the Interior from the Thoator
of Operations in sufficient quantitics to be of mugh value for use in
training troops still in the Zow of the Interior,

b. New typss of cnemy mines found during cporations should be
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formed by tho enginecr technical intelligonce teams, Provision should

e made within each theater of operstions to ineuro thet adoquate quanti-
tics of the various typus of enomy minos end firing devieces aro made
availeble with minimum delay for use by troops training both in the
thostor and in tho Zone of the Interior.l

36, BRegommondstions.
a. No revision of cxisting .general mino docirinc is nccessary,
b, Training in mine werfarc should be given to all branches.

¢, The importance of proper minefield rccording should ke onm-
phasized to all troops likely to lay minos but particulerly to engincors.

d. A& central rccord office should to oporatod in oach t.hoa'ber;,
whera tho latost informertion on all mineficlds sheuld bo available,

0. A definito program should be initiated for tho dovolopment
of mines and minc clcerance dovicea and the best moans of using them.
Research should be continual and intonsive, utilizing the st available
scicntific knowladge. Typos of nines should be held to a minimum,
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ENGIIEER_INTELLICENCE
SRCTION 1
IKTRODUCTION

37. Purposo, The purpose of this chapter is to indicate what pro-
cedures vere followed in the European Theater of Operations for the
procurement, processing and distribution of engineer intelligence; to
determine wherein these procedures failed to produce the best possible
results; and to recommend measures to be teken for the purpose of pro-
viding the headquerters of all echelons of the field forces with ade«
quate and timely sngineer intelligence,

38, Scope. This report treats of the flow of War Depertment in-
telligence and combat intelligence in the field forees., The types of
engineer intelligence processed at each echelon are enumerasted and
described and the responsibilities of the various echelons in the chain
of engineer intelligence are defined. Intelligence derived from aerial
photography and map supply will not be covered,

39, Definitions.

a. The definitions of War Depariment intelligence, combat
:Lntelligende, enginesr information and engmeer inteliigence utilized
in this study conform to the definitions given in the following man-
uals:

FM 30~5, Military Intelligenee, 17 April 1940.
FM 5-6, Gperation of Engineer Pield Units, 23 April 19.3.

b, For the purpose of this study, engineer intelligence is
considered under two categories - situation intelligence and opéra-
tional intelligence. Situation intelligence includes such items as
information on limse of communication, terrain, obstacles, resources
and weather; operational intelligenee includes such items as informa-
tion on equipment, practices and organizations of the enemy and our
own troops,

SECTION 2
ENGINEER_INTELLIGENCE AT THEATER LEVEL

40, Sources,

g, Tabulation of Sources, The main sources of engineer in-
telligence which were available at Theater level are tabulated in Ap-
pendix 9.

b. Engimser Technical Intelligence Teams,1»2 Much of the in-
formation received by the Chief Engincer of the Theater on enemy mines,
booby traps and related eguipment came from the engineer technical in-
telligonce teams (research and combat) which wers organized and trained
by the Chief Engineer and ettached to each army and corps, 4ssignment
was to the Office of ths Chief Engineer so that all control over these
units was at that level, The toams ropoerted direetly to the Chief Engi~
neer who c¢onsolidated their reports and distributed the resulting intel-
ligence to all armies and other interested agencics, The teams also
evacuated enemy mines, igniters and other equipment for further study
and cvaluation, and assisted in the training of units in the field in
tho handling of cnomy mines., In April 1945 thg teams were assigned to
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41, Publieations Distributed by the Chief Engincer, Europcan
Theater,

a. The Intelligence Division of the Office of ths Chief
Engineor, Europecan Theater compiled and published the following pub-
lications:

(1) Spoelel Information Bulletin (daily) - reports on
tirely items of intercst chiefly to field cnginecr
units,

(2) Weekly Report of Acquisitions to the Imtelligence
Library,

{3) Enemy Equipment Handbook - compiled under the direc-
tion of tho engineor technical infelligence teams,

{(4) Engineer Intolligence Dossicrs - included reports
on goographic, topographic, economic and industrial
data.

(5) Spocial studies such as Rhine River Hydrology.

b, The Intelligonce Divislon of the 0Zfice of the Chief
Engireer, Buropsan Theater also distributed publications which it re-
celved from the sources listed in Appendix S, some of which were as
follows:

(1) Strategic Engingering Studios - covering railways,
" railway bridges and tunnels, highway bridges, inland
watcerways, elsctric power, beaches and ports,

(2) Enginser Board Reports,

(3) JTenet Reports (from Joint Army-Navy Experimental
Tosting Board).

¢, Othor divisions of the Officc of tho Chiof Enginecr,
European Thogtor published various reports on railway, highway and
port reconstruction, construction design data and training.

42, Limitatione and Deficiencies,

a, Thero was soms lack of intelligonce at thoater level he-
cause the Far Nopartmont ¢1d not provide all the intclligoemeco that
theeter expoctod, bus railcd for theater to request required intclli-
genece on some subjochs. Thoater did not foresce all of its roquiro-
ments and therefore éud not make rcguests on the War Departmont far
enough in advancz to alidw the lettor to compile the neccssary data,t

b.  Theater facilities for compiling intelligence wore inade-
quate for providing nccoceary intelligence in time to be of use, whon
operations got_ ahoad of the planncd phasc lines as prescribed in the
OVERLORD plan,l

¢, Much of the material distributed by thoator was not brokch
down into small cnough parts to permit distribution to units of only
the material in which they were interestcd. The rcsult was that ficld
units were burdened with lerge volum:s which conteined much material in
which they hed no intorost,ls
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of :.ntclllgenc bucausc of the high security classifica-
tion of rcperts, In some cascs unite below corps lowel decided thet
rathor then teke the risk of broeking sccurity rogulations in regard
to highly classificd material, they would forego access to 1ntolll-
gence data,

¢, Thoro wore no dircetives issued by theetor hoedquartors
dolinosting tho responsibilitics for engincor intolligenco nor tho
motheds to be utilized in procurcmont and disseminstion. This loft
the combat troops free to adopt mcthods of their own choosing and led
to non-uniformity of practice and considorable duplicction in dissemi-
nation,2:3

£, Theater failed to anticipato the entry of the ficld forees
into Czcchoslovekia and Austria with the rosuli thet no information on
thoso countrics was availlablc in timc to bo of usc,

g« The atbtachment, rathor than assignment, of sngincer tech-
nical intolligence teams to armies and corps left the lattor units
without complete control over this wvery valuable source of intelli-
gence, This arrangement hed its morit in p.rmitting tho Office of the
Chief Enginccr, Buropcan Theeter, to assemble all its information and
meke it available to all units, but it ¢id delay disseminction in the
army or corps Immcdiately concernod becsuse of the time lag involved

for compiletion, evaluetion and general distribution, and also devel-
opcd somo duplication between ermy and theeter roports.2

h, Many of the publicetions whosc value was principally for
planning, were availsble in limitcd quantities only, This 1led to
hoarding of thesc documente at cortain hoadquartors and conscquent
feilurc to recach lower cchelons.

SECTION 3
ENGINEER INTEILICENCE AT ARMY GROUP LEVEL

43, The army group engineers ontorcd tho intelligence chain in
order to obtain intelligence for their staff studies and to attompt to
enticipate the intelligence nceds of the armicvs and make timely re-
quests on higher hoadquarters for cnginecer intelligenco which staff
planning indicated would e requircd by the armics., They also werc of
assistance in obtaining publications and itoms of intelligenece which
the armics could not convenicntly obtain for themselves, and they
checked and screoned intolligence which camo %o their ettention in or-
dor to insure thet the armics obtaincd the intellipgoneo they neoded.
Somo staff atudies preparcd ot group lovel werc made available to armice
for their information and uso.l

44, Intelligonce Reguired from Armies. Tho army group enginecrs
pregerited the itoms of intelligence vwhich armivs reported on thoir
deily situctlon reports. This included gquantities and locations of
captured or locatcd engincer equipment and supplics, informaticn on
road and rall metworks, bridges, mineficlds located, cnemy domolitions,
obstructions and field fortlf cetions.,4 This information, in sddition
to boing of intercst to the armics themselves, was principally of in-
terost to the Communications, Zone engincers who wicre following the ar-
nies,

45, Duplicction of Effort, Some duplicatiorn of effort resulted
from the fast thet army group G-2's st up defense and torrain sections
end made terrain studies, therchy entering the operational domain of
tho ongineers,ts=s
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ENGINEER INTELLIGENGE AT ARMY IEVEL

464 Qereral, Armics received no general dircetives from higher
hcadguerters governing stendard proccdure for the procurement, proe
cessing and disgemination of onginecr intelligence, and were conse-
quently laft to thoir own devices, guided omly by prineiples lnid dotm
in the field manuels,ls2, Thoy wero, however, requircd to submit
copies of thoeir intelligonee publicrtions to higher hcedquerters, and
werc dirocted to report itoms of tocchnienl intorest in their scmi-
monthly operations reports, end such intelligonce items os capturcd
enemy supplies, road and rail notworks, mincficlds and watcr supply
gources in thuir deily situation reports,# Itcms of intcrest solcly
to cngineors followed enginecr channgls, while cngincor items of gon-
oral interest follmwod G=2 channels,?)

47. Sourges of Intolligsnce,d Intelligencc et army herdguerters
was exiracted from the following sources:

a. Publications issucd by higher hoadquartors, othur ermics
and corps,

b. Rocomnaissance by engineor troops,

¢. Roports of ongincer tochnicel intelligence teams.

d, Interpretation of aerial photos,

@, Reports of prisorcer of wer interrogotions,

f, Intorrogation of c¢ivilians and allicd military porsonnel,

48, Publications Issucg_,5r6 The various army huedcuarters at-

tompted to screen and cvaluotc the mass of information rceeived, and
published the rosulting intelligonco in veriocus forms,

n. For dissemination of cngineer situation and operational
intelligence other than specirl studios, bulletins were published under
a varlety of titles,

b, Special studies publishod by ermics included the follow=

ing:

Spocial Engineer Roports, Spocial Reconnaissance Reports.
Railroad Reports, Mine and Booby Trap Cherta,
Torrain Studies, Enemy Equipment Cha:f'ts.

Bridge Reports. Trefficability Studies,

Reports on Routes. Rond and Bridge Data liaps and Studies.
¢ In addition to thc items listed in subparagraphs a_and ko)
sbove, the grmies forwarded voluminous materiel received f.‘rom higher
headquartors such as speciel arce studics, defense ovcrpr}nts, dos-'
giors on Rhine River, Rhine River hydrology studics, si.:udms on vari-
cus matters such as the "Effcets of Snow on Rozds", "Wind Character-
isties along the Rhino River" znd “Climate of Southern Germeny",

d. Urgont intelligence wes dissor:winated by telophons, tele-
type and couries, and confirmstion in writing followed in the first

two methods,

49, Limitetions gnd Deficicncies,

i
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they rocelved; consequently much useless materi
lower schelons.2s

b, Intelligence sometimes arrived at army level too late to
e of use., This deficiency however was evident prineipally when opera-
tions wore ahsad of scheduled phase lines,is

¢, Considerable duplication resultod from the practice of
lateral distribution of intelligence along with transmission upward,
For oxample, srmics would rcceive and publish intelligence from other
armies and later would rocoivs the same intolligenee as republished by
tho Chief Engineer of the Thogter, Armius received intelligence from
corps through the corps daily situation roports end distributed dewn
through corps again 80 thot gll units of all corps might havo all in~
formation,?,3,5

d. There wore cesus where material received at ermy lsvel
was rotained in tho army library and corps mercly informed thet it was
availablo thors. This rosulted in the corps failing to roceive noccs-
gary intelligenco,

@, Channels for disseminetion of engimcer intelligence were
rastricted for the most part to the courier servico through tho message
conter of the army. This rosulted in sxcessivo time lag in roceipt of
intelligenco by interested haadquartors.l

f, G-2 duplicatod the effort of the enginesr in the propara-
tion of terrain ostimates,

SECTION 5
ENGINEER INTRELLIGENCE AT CORPS LEVEL

50, Goneral, At the corps luvel, thore wero gonerally no ovorall
directivos covering tho procedure to bt followed by corps in the pro-
cosging of engincer intolligenco.3 The armies did howover require tho
aorps to report itims of engineor intelligence on thoir daily engineer
situation roports,” In the dissemination of intelligenco, items of
intercet only to enginecrs followed omginesr chapnels, while intelli-
gence of general dnterest followed G-2 channels,t Examples of the
latter estegory wore torrain studies, defense overprints, phetos and
diagrams of new onomy matorial or unusual application of standard mato-
riel, and specizl studies or reports undertakon at the request of G-2.

51, Sourcst of Intelligence,»3 Inmtolligoneo at corpe hoadquar-
ters ‘was oxtracted frop the following sources:

a, Publications issued by highor hoadquarters, other corps
and lower echelons,

b. Reocommaissance by engincer troops of corps and divisions.
ce Reports of ongincor tochnical intolligonec tcams,
d, Reports of prisorer of war interrogetion,
¢, Interrogation of eivilians,
52, Publications Isgued, At corps hecadquarters an attempt was
mede to screen and evaluate all intelligence btefore dissemination down
to the corps units, laterally to adjacent corps and upward to army head-

quarters, Usually nome of the matorial received from higher headquartors
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a, For dissemination of engincer situstion and operational in-
telligence other than special studics some corps ongineers publishad
"Engineer Intclligence Summgrics®, These wore published g5 and when ma-
torial was avellable and included such informetion as meps of rivers
showing grossing siteg, stream data, condition of major roads, pictures
of oxisting bridges and installetions and pictures of damaged bridges
and installations, Some corps used "Special Bullotins* for dissominge
tion of inteclligence when' time was of the cssence, and uscd the dail
operations report for transmission of items of a less urgent neturc,

b, In the form of speeial studios the corps published the fol-
lowing: terrzin studies; defensc¢ overprints; road and bridge studies;
river studies; and trafficability studics,

¢, Intelligenco appearing in the corps daily situation report
included such items as mincs and mincfiolds, obstac’los, road recomais-
gence data, bridge and stream deta, natural rosources and captured ma-
terials,

d, Urgent ir'ltcil_.ligcnoc was disseminated by eourier, racio,
tolophone and telotype, .
53. Limitations and Deficicncies.
a, Corps did not always send dovm to lower echelons all per-

tinent information received from army, Material sent deown wes not al-
ways properly scrcened,

b, Tho information on natural rcsources and capturcd materials
sent up to armies was frequently in insufficient detail to permit armics
to take full advantege of it.*

c. Corps sometimes failed to expand upon intolligence reccived
from higher echclons kefore disseminating 4o lower ccholons,

d, Corps sometimes failed to bring up to date information on
oncmy installations furnished by higher echelons and which was based
upon out-of-date information,

e, Corps sometimes fallcd to provide informetion which should
nave beon received from divisiens of the corps. Ogrgs failed to insist
on all ongincor battalions turning in informaticn,—»

£, Groups complainod thot adequate inteclligence data was nod
rocoived from higher headquartors.?

g. Thero wes excoessive duplication of intelligence &t corps
hoadquarters .1

h, Tho corps G-R's duplicated the effort of engineers in tho
proparation of terrain estimatos,-

1, Corps published intelligence which_could suitably and with
less duplication have teen published by armies,

SECTION 6

ENGINEER INTELLIGENCE AT DIVISION ISVEL

54. Gencral.? At the division level, thorc is no evidence of
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he" callectiof, evaluation and dissemination of engileer inte Encee

55, Sources of Imtelligonce.ls2 Within the division combat battal-
ion the eollection of information wess a continuous mission of the recon-
naissance scetion and was perfermed by specinl and reutime reconnais=
sancag, In addition, ongineer information was collected by all units of
tho division, In the infantry regiments all units engaged in constant
colloction of information and the erginecr company in support or attached
to the regiment oxtracted ongimecr informetion and passed it back to bat-
talion hoadquertors. For this purpcse, the engincer company with an in-
fantry regiment kopt & llaison officer at the hoadquerters of the latter
unit. Frequently engineer troops accompanied the division reconnaissance
squadron in order to obtain first-hand infermation. Special forms were
generally not used for reecmnaissance, and the information arrivod at
battalion heedquarters in various forms through command and technical
channels, From above, the intolligence ceme from three agencies -- )
through G-2 channels, from the corps engineer bettalion supporting the
division and from the corps engineer,

56, Processing and Disserination.® All information was delivered
to the battalion S-2 who screcened, ovaluated and prepered it for dissom=
ination. Much of the intelligence coming from higher hcadquaeriers was
distribyted dircetly by the engirecr or was included in special studies
preperod by him, In some units all imtelligonce was compiled by S~2 who
briefed the staff and scnt pertinent items by messenger to the lino com-
panies and G-2, In some divisions all intolligencoe was disseminated by
the G-2 through the medium of the daily periodie repert, Where this was
done, the cngincor disseminated directly spoecial engincer intolligonco
which required specdior handling, such as informetion c¢n new minefiolds
onccuntersd in the arca, new mines, obstacles and special studies. Some
division crigineors published urgent engincer intelligsnce in their daily
sltustion reports and lesa urgent items in engineer intelligence bulls~
tins, In some cases therc were throe channels for dissemination upward:
the intelligence roport was propered for the corps engineer and went
diraetly to him; a copy went to the division G-2 who integratod the in-
telligoneo with other intelligence and sent it to corps G-2, and corps
engincers rocoived a copy of thet; ancther copy of the division engi~
neer's report went to the suprert battalion where the intelligonce was
ccrbinoed with that found by thet unit, and forwarded tc group for fur-
ther integration and trensmission to corps, The division engincers and
G-2's uscd vehicle couricrs for delivery of rautine intelligenco but for
urgont mattors, empleyed tolophone, teletype and radio,

57. Limitztions gnd Deficiencies.?

a. Fnglnoor information within the division was 8low in grriv-
ing and inadequate, and was not always transmittod to highor hoadquartors.

b, Inadequate informetion was recoivod from above on rocads,
bridges, mineficlds and trafficebility.,

¢, Lack of good road reconnpissance roports caused difficulties
in movemonts of trocps,

d, Intelligence was hot published by highor headquartors quicl-
1y enough to keep up with changos in trends end tochnique.

e, Engincor information brought in by troops was often not
accurate and nad to be investigated by further reconnaissance,

f. Transmission of intelligéznco suffored bocause of ocommuni=
cation difficulties causcd by limited ranges and mumbers of radios,
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CONCLUSIONS AND RECOMMVENDATIONS

58. Conclusions.

a. Tho War Dopartmont and Theator did not provide all the long
range terrain intelligence required by the armios.

b, The intelligenco material provided by the War Dopartment and
Theater was in most cases not in such form thet it could ko readily bro-
kon down by the grmios and seroened to insure thet only useful informe-
tion was disseminated tr tho lower echelons,

¢, The lack of an ovorall directive defining tho responsibili-
tios of each echelon with respect to the collection, evaluation and dlis-
semination of enginecr intelligence, rosulted in deficiencics and dupli-
cations in tho fiold,

d, The failurc of many staffs to prepare intelligence and ro=-
connaissance plans vwell in advance of operaticns resulted in information
being eollocted in an unsystematic meannor, the natural consequencos of
wnich wero deficioncics in nocessary intelligence,

6. 4 great mass of information was collectod and showered upon
lowser echolons of the fdold forces without proper scrocning, tvaluation
and correction of material by successive headguarters as it moved toward
tho front, This procedure placed the burdon of scrooning and evaluating
upon the lower echelons who wers ill-equipped and had little time for
such tasks,

f, The training of all ecchelons in intelligence procedures was
deficicent,

g« The colleetion of ongincer intelligence by combat troops
was deficiant,

h., Adeguate facilities for rapid collection and disssmination
of intelligence wore lacking, N o

i, G=2'a quite gencrally duplicated the offorts of ongincors
in the preparation of terrain estimates.

j» Considerable difficulty was experionced in dissemination
of intelligonce to field units tecause of the high socurity clessifice~
tion of reports and studics,

k. Engincor tochnical intelligence toems should have toon ag-~
signed to armics and corps instcad cf being attached end remaining under
the dirvet control of thoe theater ergincor,

1., There is a natural line of domareation in angincer intolli-~
gonce otween army end corps. Above thet line the heedquerters should
provide the foundetion for situstion intelligoneo and in addition should
publish in comprehensive form and dissominate widely cporational intol-
ligence, Below that line the hcadquerters should expend and corrcet the
situation intelligenee in the dotail requirod for spocific tactical op-
erations and should publish and disscminatc only urgent cperationsl in-
tolligeneo and pertinent situsticn intolligence,

m. Theater and highor headquarters should furnish the base for
situation intelligencc. This is general information of a more or less
porranent nature neoded for long-term planning, scme of which is obtained
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n, With respect to cperaticnal intelligence the responsibili-
tics of theator and higher hcedquarters arc similer to their rosponsi-
bilities for situation intelligence, They should provide information
cn cnorly organizations, equipment and practices gathersd during peace
time, Changos in these should be furnished armies for publication as
they occur, Periodically, single, comprehensive summerics should be
published,

0. The prosent field manuals dealing with intelligence are
satisfactory as regards principles involved, bub directives aro needed
to emphesize and implement the policies laid down in the field manuals,

59, Recommendations.

a. During pencetime a2 program should be initiated for the pur-
pose of gathering engineor intelligence from all svailable sources, and
compiling this intelligence in some form such as loosg-leaf so that it
may be divided into smaller parts for issue to the ficld forces without
the neccssity for sxtensive extracting and rewriting,

b. At the outsct of hostilities, an overall directive should
be publishod by General Headquarters defining the responsibilities of
cach echelon in the ¢hain of enginecer intolligence. An outline of sug-
geated instructions tc be inelnded in this directive will te found in
Appendix 10, : .

¢, All echclong should preparc engineer intclligence and ro-'
connaissance plans. Tho form and procedure used by the Dngineer XXIT
Corps are consicdercd very satisfactory and are shown in Appendix 11,

d, Standing operating procedurcs should ke prepared by all
engincer hoadquarters below corps headquarters for the purpose of in-
doctrinating 211 ongincer persomncl in inteolligence procedurcs,

0. Training in engincer intelligenco should to emphasized and
givon cnough attention to place it on a par with oporations and supply.
A11 cngincer trocps should be impresscd with the neecssity of promptly
reporting all engineer information,

f. Adequete faeilitics showld bo provided for collection,
eveluation and disconinaticn of engineer intelligence., Engineer intele
ligonna of interest tu engincers only should travel through cnginser
chanuels, while engincer inieliligencc of genoral intcrest should travel
through G-2 channcls, Soro of the facilitics nocded are as follows:

(1) Increcascd intelligence persomnol in tho corps cngl-
noer hcadouartera,

(2) Roconneissance plawes for corps, division and group
engineers.

(3) additicnal rccomnalssance personncl in the combat
battalion.

(4) Additional light notor transportation for reconnais-
sance and dolivery of intolligence,

(5) Additional radio equipment in engineer units,

g« Preparation of torrain cstimates should te defincd as
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h.. Bnginesr technical intelligence toams sheuld be indegrated
with the onginccr commands of. corps and army hoadguerters,

i, FEngincer intelligencoc should not be given a security clas-
sification higher than tho absolute minimum, s high sceurity classifi-
caticn inpedes dissermination,

j. That pertinent doctrines, tochniques, T/0's and T/E's be
amonded by appropriaste agencies of the War Department.
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Chaptcor 6
1. Filc 320.2/34, Answers to questicnnaires and statements by
various unit engincers and engineer commanders, Engr Soc, The Gon-
cral Board, U5 Forcos, European Theator,

2. File 350,07, Military Observations, Engr Scc, The Goreral Board,
US Feorcos, Europo'\n Theater.

3. File 337, Confercncod, Engr Sec, The General Board, US Forcaes,
Buropean Thoator,

4+ TEngineer Operational Instructions Number 1, 1Rth Army Group,
2 dugzust 1944.

5. Report of Operations, First US Army, 20 October 1943 to 1 August
1944,

6, After Action Report, Third US Army, 1 dugust 1944 to 9 May 1945.

7. Report on Engineer Organizaticn, Tho Gerersl Board, US Forces,
Buropoan Theater, Study Number 71,
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Chepter 6

BASIC DOCTRINE

Publications covering basic doctrine and authorized preccdures
for militery intelligence arc as follows:

1. M 100-5, Flold Service Roguletions, Opefations, 15 June 1944.

2. FM 100-15, Fiold Sorvice Regulations, Larger Units, 29 June 1942,
3. FM 30-5, Military Intel‘ligcnce, Combet Intelligence, 17 Lpril 1940,
4o TC No, 54, WD, 24 August 1944,

5. FM 5«6, Oporations of Engincor Ficld Units, 23 4pril 1943.
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Chepter 6

SOURCES OF INTELLICENRCE

THEATER LEVEL
1. Unitod States.

a. Office of the Chief Engincer, Washington, D.C., including tho
Army Mep Scrvico and the Engincer Rescarch 0ffica.

b, The Engineer School, Fort Belvoir, Va,
c¢s The Joint frmy and Nevy Experimontal Testing Board.
de The Joint Army and Navy Intolligonce Service,

e, The Office of Stratogic Services, Washington, D,C., Londen
and Paris,

f. Tho Chief Engineors of other Thoeaters.
g. Other divisions of ths OCE, European Theater of Operations,

h, The Chicf Engincers of Corps, Armics, Army Groups and Base
Secticne, European Theater of Opcrations.

i. The Officc of Scientific Rescarch and Development,
2. British,

a, Chiecf Engincer, 21 Army Group.

b. The War Officc, London,

c. Ministry of Supply.

d. Ministry of Homo Security.

0. Adm.iralty.

f. Ministry of Eccnomic Warfaro.

ge Canadian Military Hoadquarters (Londor).

h, Gombil;cd Operations Hoadquartors.

i, Tho Assault Training and Devolepmont Conter,

j« The Engincor Bridging Establishment.

k, OArmy Operational Roscarch Group.

1. The Advisory Council of Scientific Research and Technical
Development.

m. The Anti-Conerete Committee,
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0+ Road Rasearch Laboratory,

ps Intor-Scrvice Topographic Department,
g, Inter-Service Intelligence Service,
r. Air Minisiry,

s, Overscas Commands (British).

French,

a, Institute Geographiqus Nationsle,

b. Deuxdeme Burcau.
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Chapter 6

‘DRAFT OF DIREGTIVE QN ENGINEER_INTELLICENCE FECOMENIED
FOR ISSUE_BY GENRRAL HEADQUARTERS
WHEN HOSTILITIES ARE INMINGNT

1. Goneral., This directivo is issued to define the responsibil-
ityes of the engircer hoadquartors of the various echelens, with ro-
spect to engineer intelligence, in order to reducc duplication of work
and material and inswre that adequate and tirely intelligence reaches
the using agencios, Yo attempt is made herein to 1ist in deotail all
tho information involved as such lists can be found in existing pub--
lications, This diroctive is intended to implement the basic doctrine
a8 laid down in existing fisld manuals. For ths purposes of this dis
roctive, engincor intelligenco is considered under two categoeries, i.c.,
situation intelligence ond operational infelligence. Situation intel-
ligence includes information on lines of communication, terrain, ob-
atacles, resources and weather, Operational intelligenco includes in-
formation on crganizztion, equipment and practices of the enemy and
friendly troops.

2. Wer Department Responsibilitigs,

] as, Situation Intelligence. The War Department will furnish
the base for situstion intelligencc. This is goneral and detailed in-
formation of a more or less permenont nature, cocllected from various
agencles at homo snd abroad in time of peace and during hostilitice,
It will be in sufficient dotail to pormit long renge planning and will
be issued in loose-lcaf form, or in some form that lends itself to
subdivision to permit issue dowm to Jdivision level without extonsiva
nodificaticns,

b, Operational Intelligence, The War Department will pro-
vide intelligence on snemy organization, equipment and practices gath-
orcd during peaco time. Periodically, the War Department will publish
up-to~dato comprohensive summarios.

¢. Chenges and Additions, Changos end additions to situation
and operational intelligenco will be furnishod as they tocome available,

3. Theater or Genoral Headguartcrs Rosponsibjlitios.

&. Plenning, The theater or Gemeral Headquerters will pre-
paro an intelligence plan, listing all nocossary situation and oper-
ational intclligence. It will maintain close rolations with tho War
Dopartment and intolligence agoncics of allies in order to keep in-
formcd as to how much of the mecessary intclligence can be expocted
from thoso sourccs, and should undertake the preparation of necessary
material which cammot te obtained from existing sources. It will
naintain c¢loso rcletions with army groups or armics in ordor to learn
what the ficld force requiremonts will be far enough in zdvance to per-
mit proparation or procuroment of the intelligence,
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inated to armies in special intelligence tulletins when necessary,
411 operational intelligence received will also be consolidated and
sent tc the War Department, Situation intelligencs originating at
theater level should be prepared in loose-leaf form or similar form
to permit its easy segregation and issuc down to divisional levels,
411 intellipence passing through or issued by theater will he careful-
ly evaluated, corrected and screened to insure thet only pertinent in-
telligence 1s forwarded to the field forces, and that intelligence is
not returned to the source from which it came or to armies which have
reeeived the intelligence through lateral distribution,

4o Lrmy Group Responsibilities. The army group engineer will
maintain close relstions with armics to insure that the latter are re-
ceiving the intelligence they require. He will prescribe what intel-
ligence is desircd from tho armies for transmission upward. He will
maintain elose relations with the theater intclligence officer to in-
sure that the lattor knows what inteclligence the armies nre going to
roquire soon enough to allow for its preparation, Staff studies such
a8 terrain sstimates and trafficability studies will te forwarded to
interested armics and to theater,

5. Army Responsibilities.

a, Planning, Armies will prepare intelligence plans listing
8]l the intelligence items required for properly carrying out their
missions, 4fter determining what material is cn hand, they will make
provisions for obtaining the remainder either from higher hoedquarters
or by pround and air reconnalssance missions performed in accordanco
with a reconnaissanco plan,

b, Situction Intelligence, The responsibility of armies
with respoct to situction intelligenec will be to verify from daily
front 1lino air cover and other photography, and captured and local
data, the situation intelligence furmished by highcr headquarters, and
to modify and expand it where mocosseary,., Armies will evaluate and
screen intelligence received to insure that only useful material is
forwarded to corps., Defense overprints will be initiated by army and
added to by thom up to the time when field informaticn both air and
grcund is available to corps first. 4t this stage, the corps will as-
sure the responsibility for tho overprints, Armles will forwerd to
interested corps any staff studies made at army lewel, Situstion in-
tolligence of interest to higher headquarters will be published in
daily situation reports, )

c, Operational Intelligence, Armics will publish operation-
al intelligence in bulletin form periodically as required. Intelli-
gonce of an urgent nature will bo published in special bulletins,

6, Corps Responsibilities,

a, Planning, Corps will prepare intelligsnce and reconnais-
sar.ce plang in order to insure that the intelligence desired will be
cbtained in time to be of valuc,

b, Situaticn Intelligence. At corps level, situetion intel~
ligence will te screcned to eliminate material of no use to lower head-
quartors, and expanded by eround and aerlal reconnaissence into the de=-
tail required by tactical operaticie. Corps will assume responsibility
for the initiation and maintensnce of deofensoc overprints at the time
when field information, both air and ground, is availabls to corps first,
Situation intelligence of intorest to higher headquerters will te re-
ported in the daily situation report,

-2 -
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tional intellipgence of an urgent nature, In the interests of avoid-
ing duplicaticn, rcoutine intelligenee will be forwarded to army for
publication in army bulletins.

7« Division Responsibilitics,

a« Planning, The division engineer will preparc a genersl
intelligence and recommaissance plan in order to provide for a system-
atic and compleote prodedure for obtaining all necessary intelligence.
Standing operating procedures governing procurement and reporting of
intelligonce will bo used at division level in order tc focus attention
of the troops invelved on the problem of locating and reporting infor-
mation.

b, Situstion Intelligence. Division engineers will bear in
mind that situation intelligonce is vital and nececssery rot only to
themselves but to highor headquerters and myst be reported promptly.
Situation intelligence will be reported to corps headquarters in such
form as to enable casy extraction. for reporting tc higher headquarters,
Situation intelligonce reccived from abowve will be checked and oxpend-
od by ground and acrisl reconnaissancc into dotail required by tactical
and logistical operations,

¢, Oporational Intelligence, Items of an wrgont naturc will
be disscmineted immodiately. Routihe items will be reported to corps
for transmission and publication in army bulletins.
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Chaptor 6

MENO UM _TQ_ACCOMPANY IETTER
31 Qctober 1945
as Incl, #2
SUBJECT: Engineer Recomnnaisgence and Intelligenco,

It is believed that we engincers have placed tco much emphe-
sis in the past in our schools on the subjoct of ganeral engineer ro-
connaissance with the result that we have neglected work on the plan-
ning of detailed and speclfic engincer reconnaissance missions. This,
of couree, 18 @ genoral statemont and like all genorel statoments is
opened to challenge; I beliove, however, that if emphasis is placed
on general enginecr reconnaissence that many details of extreme valle
arc lost in a mass of genceral information and that ouwr rocormaissanco
efforts are dissipated in these general missions rather than concen-
trated on securing information vitally necessary at tho time it is
neeossary.

I think that the most important singlo phase of reconnaise
sagnce is in its plaming and that a 1littlc time and thought expended
on detailed plamning by the highcr headquarters pays off tremendous
dividends in the quality and the deteil in vhich information is final-
ly received, Thore are attachod to this memorandum two exhibits; the
first is an extract from anyenginecr staff handbook which we had in
our Corps and the second iz a copy of a form we uscd for meking a
reconmaissance plan. We used thess two things contimiously in train—
ing in our Engineer Scction and subordinate groups and battalions,

We also used them with oxcellent success during the short time we

wore in operations. Our Corps G~2 was thoroughly sold on the idea
and adoptod the same procedure in planning and issuing his intcl-

ligence orders,

Tho form itself ie self oxplanatory, In the first column,
wo entorod the broad subjoet on which we wanted Information. In the
second, we broke subjects down into detailed indicatiops or into de-
talled portions of tho broad question, In columns 3 to 14, we put
down all thc agonelos that we could think of whoro the information
might be obtained; these included, of coursc, the divisional engincor
battalions, tho corps enginccr groups, civilian enginoer agoncics,
Priscnors of War, cvatucos, Gorps G-2 and othor possible sourcos of
information, Aftor meking an entry in Column 2 of the detailod infor-
ratlon dosired, wo chocked under cach of columns 3 to 14, where we
thought some of this information could be secured, The hour and des=~
tinetion of information was either entorcd as "SOP® for routino in-
formetion or fom "hourly reporta! or "immediate by fastest meane" or
such other ontry as applicable, Under the romarks column, we madc
definlte assignments of responsibility for contacting agencies out~
side of the engineer chain, For example, if we wished to sccure in-
formation from eivilisn enginecr sources as to water supply in a
town, we put a chock under the civilian ongineer; and thon undor re-
merks assigned a specific engimeer unit to interview a civilian on~
gineer. For information to be obtainod from Prisonors of War, we
put a check under F¥ Column and then under remarks, gave the job to
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cages or from division G=2 and to Corps Combat Groups t irn-
ment for Prisoners in Corps, As another example, fgr iﬁ?oiraamaiigiﬂcn
from Corps -2 or the Army engineers, we assigned tho mission of ob-
taining it to our own Section. The first fow times that this forn
vas used, we found that we were checking practically all the agencics
for cvery detail of information, but with e 1ittle practice inbits
ugc, we bocame more selsctive and only cheecked thosc agenciss whore
velugblo details could be added. With a little practice, the plan
could te prepared wery quickly,

To issue pur reconnagissance instructions, we inked in our
plan hurriedly with jelly roll ink and ran off copies on the jelly
roll,

Recénnadssance instructions were then issued by sending out
e copy of the plen to all of the ongincer units involved with orders
to carry out rceonnaissance mlssicns, as indicated on the plen, Cepics
of the plan were also furnished to G-2 for inclusion with his intel=-
ligence crdors. The edvantages of issuing orders in this forn wore
the saving of tims and the fact that each of our recomsissance agen-
cics knew what ho was to do and slso what each of the others was to
do, The last was very valuable; 1f, for example, a mission took a
Corps Engimser Unit into a division gone, thc division cngincer knew
gbcut 1t, and coordination was easily obtained, As stated above,
the Corps G-R adapted this same systom and issued his intelligence
orders much the same way,

ROBERT J, FLEMING, JR,
Colonel C.E.
Engineer XXII Corps.

Exhibits

1. Extract, Staff Handbook,
2, Form for Reconnaissznce Plan.
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ENGINEER STAFF HANTBOOK
(Extract)

1. ASSIGNVENT OF RECONNAISSANCE MISSIONS. Time for the accome-
plishment of recommaissance will elways be limited and this makes it im=
porative that specific missions be assigned to each agency, Unleas this
is doxe recommaissance efforts will be disgipeted and noeded information
oither not obtained duc to failure of any agency to sccure it, or buried
in less important detail, Full use must b2 made of agencies othor thhn
engineer, such as Alr Corps,P¥ , Infantry and Cavalry patrols, evacuoes
ote,, to sccure supplemental informaticn, Specific detailed ingtruck
tions must be givon in assigning such recomnaissance nissions,

2, FECONNLISSANCE PLAN, The proparation of a reconnaissance plan
is the most important single step in the sclution of the reconnaissance
problem, Tho planning sterts with considcration of the Esscniial Ele-
ments of Information as announced by the commander, supplermcnted by
Essential Elemants of Engineer Information which vitally affeet tho
enginoor mission., These clements are too broad in scops to be assigned
as recomnnaissance missions; informetion on thom howover, may be do=
duced from an analysis of related details which are indiecstions of
the elements, Intelligonce and roconnaissance planning includes the
statemont of the eloments on which information id desired, a careful
analysis of those clements to dotermine the detailed indications, and
a lopgical associetion of these indications with aveilablo rceonnaissance
agoncics to insurc against omissicns, The indicatlons are the detailed
and specific points on which information is to be socught by the sub-
ordinate sgencies; particular care should be piven to the determination
of these indications and to their correlation with owr knowladge of the
terrain and of such factors as probable varlations in the weather,
road net, enemy barrier tactics, and others which will affect the en=
gincer mission,

3, RECONNATISSANCE INSTRUCTIONS. Recomnnalssence instructions
arc issued by transmitting to all interestod agenciecs a copy of the
reconnalssance plan with directions to exocute reconnalssanco misaions
&5 indicated on the plen, This can be very essily done by all
eochelons by inking in their reconnaissance plan and reproducing in suf-
ficlent copios to givo one to oach aponcy, The advantagn of issulng
reconneissance instructions in this monner lies in th fruct thet 1%
saves tho time of proparing individual orders and nlso in the foet
that each agency then knows exactly whet all the othors aro te do,
This procedure, of courso, dogs not precludc the issuanco of simple
instructions without the properation of e plan whore only one or two
agenodos are involved,

EXHIBIT 1 to Memorandum 31 Oct 45
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FORM NO. E-TI41

HEADQUARTERS:
PLACE:
PERIOD: FROM
{hour) {date)
ENGINEER INTELLIGENGE /N0 0
(hour) (date)
RECONNAISSANCE PLAN PLAN RO:
ESSENTIAL ELEMENTS f ! 7
OF INFORMITION {GENCIES TO BE EMPLOYED ;
{2s announced by INDICATIONS - ¥ / 7 7 / Hour and
CG or 672) (Ar\a}ysis of Essential / / / o) Destination
and Elements of Information) 7 J of Ramarks
ESSENTIAL ELEMENTS or / / / Information
OF ENGR INFORMATION Engineer Information /
(as Determined by Required /
Unit Engr to be
Vital to Engr Mission) / L /
1 2 3 S|6|7|819110(11]12{13 /14 15 16
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