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DEBRIEF ING REPORT
.(RCS-CSFOR-74)

COUNrRY: Vietnam

DEBRIEF REPORT BY: Brigadier General J. W. Morris

DUTY ASSI010ENT: 3 ,say 69 - 3 May 70: Omdr, 18th Engr Bde

INCLUSIVE !DATES: 3 May 69 - 3 May 70

DAT OF EPORT: 15 Apr 70

I, I 11RODUCT ION

The iormat of this debriefing report differs from that proposed
by USARV regulation 1-3 so as to present more clearly the 18th Engineer
BrIjnde nctivities in relation to the military, political, economic,
and social situations during the past 12 months.

II SACKCROUND

During the 12 months ending 3 May 1970 the application of Engineer
effort in the I and II Corps Tactical Zones has changed significantly,
in consonance with the policies to Vietnamize the military operations
and to pacify and strengthen the economy and political structure of South
Vietnam. During this period the proportion of total Engineer effort Lim
support of US troop units has remained relatively constant. However,
the specific tasks are considerably more related to relocating US units
from forward areas being turned over to ARVN and to supporting US units
in pacification and regional development of populated areas. At the same
time, the major Engineer effort once assigned to base construction is
now being expended to build a primary road system. Thus the 18th Brigade
effort devoted to strengthening and developing the economic and polit.ical
structure of South Vietnam increased many fold this past year to become
our present major requirement. The discussions which follow will be
divided into three major categories: support of regional development and
nationhood; support of US and Free World Forces; other items of interest.

I :GII.ER FUFCRT RELATING TO REGIONAL DEVELOPMENT AND NATIONBUILDING

A. LC: Perhaps the most impressive current Znglneer program is the
cnnqtruction of a network of primary and secondary roads throughou. I
and II Corps Tactical Zones. Each of these will be discussed scr. ite.
becAuse of the important different purposes which each serves ant ..te
impact each has on the utilization of Engineer resources.

FOR Or.r 1ONIMA ERN AS
7 0 Z CONFIDENTIAL cAWSWM AMI 12 YUS.
Inclosure ,2W.S .
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1. The secondary r.Ad prc;ran is the simpler program and is eAsily
* supported by s 'tand.ard TCE equipment operated and supervised by persunnel

WILLh tuchniqluc; -end skills normally found among an :ngineer unit's 'rOZ.
Tho~se roads use locally availAble surface materials and sie usually two
lAne or one full lant. wi 'th turn outs and capable of carrying light traffic
all yeAr. The~se roads connect small villages and farming areas to the
m.Iw'n highway arterieq. As these roads have been built the surrounding
nrons ar,? rapidly pacified and families return to begin a ncw life.
Cho roads are having a dramatic effect on economic and political stability,
includini; Pttitude toward US Forces. Niore and more frequently local
pnplv volunteer to help troops construct these roads and assist US Army
iairneers In finding mines and booby traps. Once completed, these roads

ca1r. normally be maintained by hand work of the residents along them.

2. The primary road program how1ever, is; a problem of much greater
MAZgnitude.

a. In the 18th Brigade area this program Involves 1391 km of very
litiqu.ality highways. Over 950 km are Priority I and the remainder

'e'rity III roads. These standards, In turn, require the acquisition,
oP~rnLi:in, ind maintenance of highly sophisticAted production equipment
aau' thu de-vulorment of manngemo nt controls and techniques somewhIat
b; od those inhorent to the organization of inginecr troop units. One

W_ our biggest problems is producing road construction products which
wue tight design specifications. tiormilly such skill levels are round

ir n.men with riany years of continous experience in these specialist
fi Ids. Troop units rarely hnve SUch talent. Another factor whoich
c, :-)licntes. our tnsk Is the tactical environnent . N~ormally a construction
1h'>talion is expected to operate at full strength nagainst Its missibon
in iren~s removed from enemy influcnce. In Vietnam, we must commit a
pcartiontof our work force to security of our equipment, bnse camps,
nn, our work forces.

b. 'Iogrnms and concepts for the most efficient layout and erection
of industrial complexes, to include their 24 hour security from enemy
.ct vi~ios wyere conceived, written and de2veloped. Likewise, construction,
quiality control, and construction inspection programs to include the
nece!srnry test equipment were developed, organized, staffed, teSted, and
plad ito operation by personnel In the Brigade and In the theatre.
finally, intense management procedures for reporting, control, and
t, .tunrac.! of critical low density highi production items hond to be

,ib~r'ri.*das was the training of enli-te'd operators of complex Items
of cquipmcnt not normally assigned to troop units. These programs should
be of significant value In similiar future missions. (See inclosure 1)

c. As of 30 April 1970 approximiately 635 kmr of major highways will
v,!e been finished. This Includes just over 200 k, since I January 197'
-gsent plans are to complete the remaining 340 1,n of rrlority I roads

by 31 larch 1971 and the Priority III roads one year later. The 200 km

2
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completed during the first four months of 1970 are over two-thirds of
o the entire 1969 .schicvement (290 km) and are clear proof of improve.
mnLs in equipment aid management since the battalion effort now
committed to L(;C is at least one battalion less than a year ago. The.
mo.L drnnncai Improvmen't have bean In the "timo-on-the-line" for
lot, density items. Asphalt plants operate six of sevcn days as a rule.
In E:arci one plant was in operation 29 of 31 days and the other two days
rpreson,'d programmed maintenance. Breakdowns tre reported up to
Brlad-. immediately and if necessary to CG, USAEC (M). Parts and
r.ec'innics are "on-the.way" as required within minutes. Consequently,
din time is minimized by this command wide support.

d. luality control and inspection procedures have also been refined
to ?rovide positive design construction And completed product measures
and con t lance with standards and specifications. Control and Inspection
srperformed by every echelon from Brigade to construction unit with
fnspec:.Iin being by other than the builder. Tests are continuous and
comprehensive now that adequate test sets are on hand and in the hands
on qu.llied, Fort Delvoir trained technicians. a; with college backgrounds
in soils or civil engineering are selected from the replacement stream
to ttend Brigade or Group schools to supplement the quality control
staff.

.. In .uMnAry, placing the primary And secondnry LOc lrogrm on a well
enjinored and effectively mannoed basis wAs in itsclf A major under-
takn . The value of the LO: Proram bacnmc evident just as soon as
road work began. Civilian type vehicles appeared in ever growing
i,un.e.4rs and commarco moved over these main roads to the major cities
t'aroughout South Vietnam. At the same time military traffic moved more
smunthly and more rnpidly and unit cost to repair, operate, and replace
r ad vehicles declined rapidly. All effects were not favorable,
for with unfailiar driving habits of ocl personnel, and the newness
of heavy traffic have led to a major upswing in vehicle accidents and
pt:rsonl injuries involving US and Vietnamese personnel.

L. Vice.wcnse Training:

The tr.ining of ARVN Engineer troops: I

A. :ao de elopment of ARVN Engineers is an essential goal of the
role r" '4; Army Engineers in Vietnam. Major progress has continued
doring ta. past year. Basically, our efforts have b,..en divided into
three areas (The Brigade ARVN Affiliation Program, s;,e inclosure f):

(1) A continuing individual training program in eq'uipment op-ration
On' individual crafts.

(2) Technical assistance by US personnel; ARVN units doing specific

.... r CONFIDENTIAL
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(3) Joint projects where US and ARVN units work together.

b. The effect of contlnufng this program at a concentrated rate
for the past year has brought the non-divisional ,-ngineer units, combat
And construction, to a state of high proficiency. Officers with
mrvica in the lth UrigAdd ware assigned as advisors to the ARVN
.ngineer units working in the I and I Corps Tactical Zones. Two projects 4..
clenrly illustrate the capability of ARVN Engineers. The 3600 foot
ruy 11o.i brid~e being built by elements of the 20th ARVH Engineer Regiment
is a st,,l pile, steel stringer and concrete decked bridge which when
fii Ish,,(' will be the longest in the Brigade area. To date, progress
and qulity nre outstanding. The 61st Construction Battalion of the
.6th AVN .ngineer Construction Group has begun work on 50 km of the LOC
Program. Progress and quality have been excellent and equal to an
Ai rican unit.. In both cases the Americans are providing only limited
tvchnical advice and logistic support.

2. Divisional Engineer Units: There has been considerably less rrogress
'.i.,& Divisional .ngincer units. The one exception is the Ist Engineer
..:.LalIon of the Ist ARVII Engineer Division. This excellent battalion
hne worked with 18th ingineer Brigade combat battalions in an excellent
;..wnner. The other divisional battalions are committed more to local
prijects within the division and do not seem to be available.

. Local National Civilian Help: 18th Engineer Brigade units work from
0" snme base camp for extended periods with local nationals who are
I lng hired, trnined, and effectively imployed by the US units. Skills

i,.ciud,, all i nginecr trades from heavy equipment operation and maintenance
individual crafts. The Important point here is the willingness and

ability of tife local- nationals to learn how to use complicated tools and
equipment. Quarries, asphalt plants, and construction equipment operation
ar, a few examples.

GV1 Maintenance and Logistics Sipport of US Engineers:

I. Th, construction of the primary roads program has brought about
,oso %yorking relation between the Ifth Engineer Brigade and the
zn n Railroad Service and Ministry of Public ,:orks. Just recently

Che V,... has begun to haul crushed rock from Phan Rang west to Song Pha
and from IMan Rang south to Xoi Moi. This is already a very efficient
and helpful supplement to the LOC construction efforts of the 18th
FAp incer Brigade and should be encouraged. The national railroad is

v!ry 2nrgetic and capable transportation organization.

2 The finister of Public ;:orks holds the key to long life of the
hipoiy system now being built. As roads are finished they are turned

L, o 't, the Minister of Public Works for maintennncd. In some areas this
c-.r.bility has been equal to the requiremnt; hoiever, in the nnin the
INinlstry of Public /lorks appears not yet ready to mnintrin new roads
ia, 012 condition received. Enemy activities as well as heavy usage will

CONFIDENTIAL
4
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require a major increase in the MP. activity if the national highway
system is to remain fully operational.

D. Civic Action - Public Relations:

t. In addition to the w6l1 defined nation building programs, such
as roads, there are numerous day to day contacts between US Engineers
And the local population iihich old in the development of South Vietnam.
tpscificlly, Engineer units help build schools, improve irriation,
nsit in church activities, and a myriad of other person to person
gnd will activities at the locni level. These types of actions do
much to develop good will. On the other hand, our acts can easily
injure our reputation and that of the Government of South Vietnam.
V,!Ilcle Accidents are probably the most adverse .public relations
problem facing the 1801 Brigade.

2. 'Local people, when made aware of the purpose of engineers
activiti-s in an area, often assist and advise us of enemy activities,
mines, and booby traps. Consequently, strong public relations programs
in advance of the arrival of construction forces has proven most
buneficial. These programs have included leaflets, posterspublic systems
announcements designed to explain what the engineers will to, .hcn
they will do it, the dangers involved, and how the people can assist.

IV rrOGlav, Il SUPORT OF US AND FREE ';ORLD FORCES

A. General: As indicated above., the total effort in sup-ort of tactical
Corcen during the period of this report remained relatively constant but
thv tasks to .which this effort has been applied have changed in
character. One of the most significant tactical customer efforts
hros been the construction of tactical roads. In most cases these
tacticnl roads are also the secondary LOC Program, already discussed at
l!ugth. Other areas of effort in support of US Free 'qorld Forces are
prt.sen. d in the following paragraphs.

B. Tactical Operations: hile this is the primary and highest priority
:.i rion of the 18th Engineer Brigade, Engineer support of tactical
n- '. tlons has decreased in the pest year. For example, the number of
:..s -m mine sweep has steadily declined as the hard surface roads were
en: .pl .d and as American units adjusted their areas of operation,
psr.icularly In the It Corps Tactical Zone. Also the number of major
operations seems to have declined. In any event, all requirementq to suplo:t
taztical requirements were fulfilled immediately and -de must continue to
do so.

e. elocations: The largest requirement of Engineer effort to support
tactical forces was needed to relocate major US elements either as
a result o expanding the ARVN area of operation or the redeployment of
U:; forces. Sons new fire bases were needed, other facilities had

CONFIDENTIAL..
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to be dismantled ror disrposal And In some~ caren, older camps -urh ap
riatia [&dc If(r, were rehabil itae'1 for the new mfx-Ieinn. Dismantling

And tee-re tion o' - xic, Ing rAc li' rquiri'- ,quAl or gre-sLt r r''(ort
than now baqe' ctinstyu 't I".nd ,, b. conrid, red a-. a potentially heavy
r q~irement for * ngii-e' rf or

D. Land rle"Aring:

1. Thift work along major hlgh ~Ayn ,nd fn nn'-CfiQC areasn hme cintinurd to be
a mott ponular form of P nginve r gurv~ort ..An n' the end of the feriod the
majority or initial land ci' arlinp had b(-'n crrino-te-d. Only A sms'' arra
r'mainn In southern II rorps Tactical Zan,-. The futurc rrogra Lm ae-earm
t~ i nclud, meostly necondary groiwth. Tb mort effectiv- uite of present
lAnd clearing equinm4 nt is I ik y t-, bo r duc dl in futur oe rations. One
US land clearing company in eacli corps tactical zine s1hould be nuficIrnt

h-p~ningAbout I July 1970. For the lng term thir pro)gram is ideal 'r
trrsasfer to ARVN units.

2. A-dftr from support of Free l'orlei Militnry Force'., lAnd cliaring
hag -erved a gignificant role iii rogionnn dPevelrrnt And nationhood.
Firnt, security and movement alhr- the rorrdf is -1gnil"Icontly incren'-rd
as the jungle is rotted back. Aniditiuo ol I': tho c!it t'-rIn harve-trd
And the cleared land is converted to 'erminp. Ili, rrovince chief'- have
recently become Interested In land cleAr itr tlir-urhout the are.

%.Monsoon Activities: Annually the, rofso.)nn impnct with surnrising rffect
on th- Engineer mission. Thr long pe~riods- o' reod venrthor prior to) monsoonc,
th, turn ove-r of personnel , tho hrr-vy trrCi"c no.).in or! the road'-,
and the ene 'my activi 'tie during the riori-ron cc-iuns u,; to )ftn undvrrestimat,-
the ef'ect of monsoonn on land trAns-sortittin fAc~lite'-. !'hreVrr our
major construction units were located along thi hiphwAy wr hnd little
Ar.,blpm countering thr Pffpcts or heAVY ri fri. In other er',ae serious nroble'-

t~'op, d. All in all, therere many: wr(ekr, ulhf r rtir' Brf p,end4 e'ort
urn devoted almost exclusively to keoi)ng rofid op-nr b y Any expr'dirnt
meanns. The key to succes- In thin mis--on arvB in CAroful reconnafs-enc'
nid prrparAtion durIng good weathor just prior t,- the monson.

,.Air'ipldc: The airfields being use;d by, Army nfrcrprt In Tart' 11
rorpq Tactical Zonens are, in many cnce-, used wril bfryord th. ir Intendedd
ife. A major maintenance nroblem hmn developrd. ' Vose' Afroitld- W111ich
, to be retained Are being tdrnttfir; And 0werev-r ' be ar, I, ing

re "lilt And rt-nurfaced with Asphalt Aned c-encr.-tL in <-n hiir -on vi Il the
h -:way construction progrAm. T his progrem shouh(i be . rr-.ed up fit one.

SSELE~CTED OPERATIONAL rTE24s

A. Cenoral: The ability of the 18th Brigade ti prrorm the primary
missions dimcus-ed above Is affected by a broad snectruin of organizational
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to be dismantled for dispoikal and In some. cArs, older camps -uch AP
raiio F4dctifer were re habilltat ed mr the npv mitionn. Dismantling
And re'retton o si-ting -a lid rquirv, ,qual or gr--AL(r effort
than new batr e cnstyuctiin And -mustr b.- consid, rod ac a potentially heavy
r, qtirent for oplzngoprt effo rt

D. Land rloaring:

'.Thip w-rk along major hightAyn nd In Sor'CliC Areas hme cintinurd to'br
a most panular form of engineer~ 'urort. A-; of the end of the period the
majnrity or Initial land cl rOfing had br'n coinn'.rterd. only A small arra
r'mAInx In southern 11 rorps Tactical Zone. Th, future- nrogrim a'v'e'ars
ti wInclude meostly m' cndary grr ,wth. Th, mo'r effectiv- ulte of present
lAnd cle aring vquinmefnt is likJ11y t~l be rducrd in futur- ov rations. One

L'S land clearing company in eaci corpq tactical zone tsho~ld be nuficirnt
]h-pinning about I July 1970. F~r the long term thi,, programs is idval for

1traisfer to ARVN units.

2.A-idr from support of Free IlInrld Military Fnrcr!s, lAnd cit aring
ha% *eorvpd a Rignificant role, I'i regionnal de~velopMrnt And nationhood.
Firet, security and movement at Ikng the rnAr'; is '-ignilcntly increnced
an the jungle Is rolled back. Additioonmllv tho cut timilor Is harvested
And the cleared land Is converted to frerming. rh, province, chief- have
recently become interested In land cleorinr-'p thr-utfhotit the area.

2'Monsoon Activitices: Annually thr nmonsoeins Irspact with surnorising efrcct
on th' Engineer mission. Thr long period-, o" .nod wrath,'r prior to monsoon';,
th- turn ovrr of personnel , the hea~vy trne"'ic notl Tfrr or the road-,
and the ene 'my activi tife during thr mrnsool C,1iU.- us to ;iften underrestimate-
the el~ect Of monsoons on land tranqnortation fACirte-. t7hrrrvrr our
major construction units; wrp located along thc highw~ay wr had litle
Ar.)blet countoring thr effects of heavy rans-. In other arra , -- riour probleirz
de I op--d. All In all, there %.r-re many wrtkn %Jirn e-nt it' Brlgamr 4. e"ort
wa* devote-d almost exclusively to kereoing rOAdz open by any expedirnt
mvans. The key to succes- in this mis'-ion area is car-ful rrconnais-ance
nnd pre-paration during good weather just prior toi the monsoon.

I,. Alirildc: The airfields bo ing used hby.Army aircrPeet In I are 111
rorpn Tactical Zone';q art-, In many cn';e-, used we'l beynnd th, Ir int'ndrd
'ife. A major maintenance irobtem has deve-loped. *Those Airfirldc 011ch

a ? to be retained Ae being IdentIf~r*i And iuh-reve.r no'-lbir Ar- I- in
re-iilt And re-surfacrd with asphalt and c-oncretr In cinlon!'ion ivith the,
h-rzway construction program. This program shoule be ftrred up it oncep.

SSMEECED OPERATIONAL ITD4s

A. General: The ability of the 18th Brigade, to prrt rm the primary

missions discuseed above Is affected by a broad soectrun of organiza-tional

C ONFrIDEFNTIAL
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The ningle most Important Ingredient in achieving excellence In those
ar.'A. is discipline. The units whiclt enphasize the fundamentals of
s,,ldiering, police, militnry courtesy, personal appearance, formations,
and regular inspections invariably had the best corunnd indicators.
Th-!se units also suffored fewer cAousltinis from enemy ambush And
stand-off attacks and consistently Inflicted heavier casualties on the
0 n(,Vmy.

D. rersonnel Turbulence: 'thile there have been logistic, maintenAnce,
and ori;,.nizational problems, which will be discussed in more detail,
tlo single most serious problem facing the conmander is personnel
Lurbul'!ce.' cr,,ated by the one year tour. This turbulence is a fact
o" lie so coruanders must seek positive steps to minimize its effect
on oprationn and mission accomplishment. 'lithin the 18th Brigade the
: owlng have helped:

I. A %tell catalogued set of regulations.

2. Brigade goals as outlined above.

1. Rtepetitive training programs. Of particular value was the Brigade-
wide rmonsoon training program conducted last Septcmber, with the
objective of bringing everyone up to date on security, management,
woepons, individual skills, and other similar subjects.

4. Brigade wide progrc5s tnrg,ts rnd incentivcs--"Operation Last
th.nce" (Inclosure I, is a current and most effective program that Lver
diroction and contLinuity to the effort or units.

. !reronnel:

I. Vha" pers.onnel assigned to the 18th Bria de have b,,en outsLndIn&.'
I b'lievu the young officers and young noldierq tre far and awny the
finest in any arry. They are smart, eager to serve, and physicallyi
strong. They have been as good as the leadership provided. As in
most units i. Vietnam, the responsibility for executing engineer
orcrations fall to the bottalion commander and his r._,n. '!c have askcd
S1grcat deal more of our younG offlcers, particularly the cnptains
than their m.ilitary experience would justify. Basically, the expcriepce
gns buturen battalion commander and his company comander is most Sig-
niticant nnd is particularly critical in the construction unit whore
hiAly sophisticated construction technlque and construction equipment
Ar'- u5(ed daily. For these reasons, a particularly high premium is

on leonlcrshlp at the battalion corian.. and senior lcO levels.

2 ..e i'.lief night have been provided had cert.in enlisted
speir1li:.; been more readily available through the personnel system.
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Included in these are mechanics and specialized equipment operators such
an asphalt pavers, rock crushers, and well drillers. A mainr aid would
have been realised had paving crerwq and well drilling crewn been
trained in (NOUS and sent to Vietnam as teams. The Ram *can be said
for rngineer equipment maintenance officers. The oubstitute for
not receiving such personnel has been on the job training. One very
succesqful (ONUS training program was the junior non-commissioned officer
training. These young non-commissioned officers have invariably proven
t, be excellent leaders.

3. Almost all captains and majors are on their second tour and many
on their third tour in Vietnam. The frequent family separations are
causing Rome fine officers to leave the service.

F. Unit Organizations: The engineer units in the main'are well
ornanlzrd and staffed for their minxinn. There are Reveral changes
which, in my judgment, would be imnrovements.

I. Engineer combat battalions would be more effective if manned with
an organic third echelon maintenance capability similar to that In a
construction battalion.

2. Several separate comnaniee involve large and comnlex operations
and heavy responsibilitie-. A- a rule, only the most 'enior captains
have been successful comnandpts of the light equipment, construction
suoport, and land clearing companies. These units should be authorized
a major as commander.

3. The LOW - MCA buy included compaction equipment many time.s more
*effective "ttian the °counterpart TOE items. The .elf-propelled segmented,

vibratory and rubber wheeled compactors are so outstanding that they
should be integrated into the constructi6n battalion. The 6 cubic yard
loader and the 12 cubic yard dump trucks would also improve capacities
cinreciably.

G. Unit Drawdown and Consolidations:

1. Th. drawdmwn of US units frm Vietnam has not had a seriously
adverse effect on the 18th Brigade mission accomplishments. Thus far
we have given up units at an accentable rate. A problem, however,
appears possible in I Corps Tactical Zone as the Navy engineer are
withdrawn. The Army has no construction battalion in that area.
Trntatively, plans now exist to move some such Pffort if required.

' A- major US Army tactical elements leave the country, a surplus
.-f base facilities is being generated. With the full commitment of
construction battalions to the LOC Program for the next 12 months, a
large program to dismantle existing US bases could be undertaken only
at the expense of other work.

9
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3. Another Pffect of the withdrawal of the US fqrcrp has been the
encurity of engineer troop units whizh stilt hmve misvion requirements
in the areas from which the US units were removed. Thus far such security
has been provided by either ARVN or our own 7orces.

4. for future drawdownm.Enginmer combat battalions can be reduced along
with major Army tactical units until a rpnidual of four combat
battalions remain. As for construction battllions, the LOr will require
the full effort of four battalions into 1971 on Priority I roads and
an additional 12-14 calendar months (up to 58 battalion months) of all
Priority III roads. In other words, comolrtion by 31 March 1972 or
all Priority I and III routes in II Corps Tactlel Zonor will require
four construction battalions over the entire period. Two construction
battalions are required after LOr work is finished.

5. Most Engineer units have already denArtrd the II Corps Tactical
Zone highlands. Now, the Headquarters of the 18th Engineer "rigade
is pre ared to move to Cam Ranh Bay and should do si aq soon is
facilities are available and other than Engineer rp-nurc,- at Dong
Ba Thin can be moved. Such relocations accompanied by a merger with
th, 35th Engineer Group would result in significant Engineer snace
Ravings and also eliminate a sizeable and costly post (Dong Ba Thin)
from the active list.

H. Logistic - Maintenance Matters:

I. The logistics-maintenance fields have been one of the major
msnagem, nt ehallngre throughout tho 18th Engineer Brigade .nd thrre
is no rraton to expect a change. Fundamentally, the maintenance
system ano-ars to bp sound.

a. There now apoears to be a grnwing.hortogn of fortification
materials and certain construction itrms. W, havr, to date, been
able to acquire adequate materials to do our Jobs, how-ver major piojects
cuch as Ben Het and Bu Prang have consurmo-d large quantities of
fortification materials.

b. The maintenance and equipment resunply gyntem hAs likewisr been
adequate, although there have been tim- when deadline if a sncific
item has had an adverse effect on production. In all these case- the
Punply system has acted strongly to reach a colutfon.

2; The engineer equipment density was materially increased with the
acquisition of items with which to build the LOr Program. This
nurchasr has been one of the most valuable assets now available to
Engineer construction units. Our ability to do horizontal work has
been doubled. Even so this added equipment has increased our total
density without an increase in operators. From the long term viewpoint,

10
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the Engineer construction mission will be accomplished with assirance
only If maintenance of ordnance and engineer equipment comes first
ahead of production in the mind@ of coamanders.

1. Competition for Engineer Efforti The heavy comitmnt to LOC
one. the continuing Combat/Operational Support tasking. keep a backlog
of ...oout five month's work for each battalion. When essential operation
su;.,)ort tasks occur they will be attended at the expense of the LOC
for the 18th Brigade has felt, and continues to believe that support of
the tactical forces in field operations is the primary mission.
Restrictions on base construction and relocation troop units have
caused commanders to classify typically base construction projects
a. -eration Support tasks. Where such taskings are identified their
true priority and appropriate level of approval are established.

. Inemy Activities:

I. Ambushes against US engineers have been sporadic but very well
planned and precisely executed. Brigade units are most normally
ambushed in the morning enroute to the job site. The reaction and
success of the 18th Engineer Brigade units when ambushed heve been
consistently commendable In spite of the advantage to the enemy.
These favorable results are products of repetitive, detailed training
and daily prior-to-work checks of equipment, communications, reaction
techniques and capabilities. Also of proven preventative value has
been the careful reconnaissance of frequently travelled routes to
identify and then neutralize, to the extent possible, probable ambush
1.r, s. Land clearing has been especially effective. Air cover over
ur.;:s enroute to work sites is also most valuable.

2. Mine warfare is the enemy's most potent weapon against engineer units
ano also a major contributant to our workhoad. There appears to be no
reduction in the enemy's use of mines except in hard surfaced roads
where the time to emplace and ease of detection are disadvantages to the
enemy. Our ability to detect mines does not appear to have improved,
while the enemy's use of mines -continues to be most professional. Studies
of enemy mine warfare tactics should be continued at all levels, as a basis
for revising our own mine warfare doctrine and also as a means of
improving our mine detection capabilities.

3. Stand-off attacks are consistent in certain areas. They do minimum
damage and on the whole have only nuisance value. Living fighting
bunkers and well revetted sea huts serve to protect the troops.
Living fighting bunkers are quite expensive and are worth the expense
oiy in areas subject to ground attack.

4. Sapper attacks against engineer facilities are relatively infrequent
and during the past 12 months all attacks against engineer installations
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ha"v. been repulsed. Our only casualties to sappers have been at
installations shared with others. As a genercl ruje, engireer units
4o well on perimeter construction and defense--they ahould. Minimum
standards have been prescribed and are required Bri4ado-wide. Tho
mn@L important requirement is to build perimeters as the first
priority in new camps.

S. Finally, sniper attacks on work forces are becoming lesq frequent,
and as a general observation, less effective. Even though snipers are
relatively inaccurate, their harrasnment value is corsiderable.

VI SUMMARY, LESSONS LEARNED, RECOMMENDATIONS

A. The primary and secondary road programs being pursued by the 18th
.'nf.neer Brigade are significant factors in the social, economic,
po.i.tical, and economy strength of the Government of South Vietnam.
Their orderly completion is so essential to warrant special consideration
in relieving engineer units from future drawdown of US forces from
Vietnam.

B. Training and development of ARVN Engineers has progressed to the
point where these troop units are fully capable of meeting all
requirements normally placed on engineer combat and construction units.

C. Once completed the LOC will require constant maintenance and as
of this time there is a definite deficit In the capability of the
Ministry of Public Works to cope with these demands.

D There is a noticeable gain in the attitude of local nationals
.,ward US troops and particularly engineers. Friendliness and
c:,operation are in proportion to our efforts to inform local people
o our plans and how they can assist us.

Engineer efforts in support of tactical operations of US forces,
our primary mission, have declined.

1. Land clearing has served Its maximum benefit, and these specialized
units are beginning to be used in areas where their productivity is
less than optimum.

. Reconnaissance presently is necessary and underway to prepare for
.ne impact of the monsoons.

3. A firm airfield upgraded program is needed.

. The current USARV Engineer Command structure is a strong and
'ective concept that should be sustained.

12
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0. Two specific Command and control techniques have proven to be most
successful in molding and unifying the 18th Brigade Into a strong, proud
unit. These were Brigade-wide goals which served as general guidance
and set the concept of our operations and a continueus Brigade-wide
emphasis on discipline built on the fundamentals of good soldiering.

0. Nrsonnel turbulence is the single most disruptive factor to the
18th Engineer Brigade. The impact of this turbulanca can be reduced
by specific comuand guidance on long range goals and a recurring
training program.

1. Personnel have been plentiful and talented. Whiie selected MOS's
and skill levels have been in short supply, the performance of our men
has been as good as the officer and non-commissioned officer leadership.
The third tour to Vietnam is forcing young officers out of the Army.

J. The engineer combat battalion should be strengthened by adding an
organic third echelon maintenance capability. Organizational Improvement
would result also from putting majors in command of certain separate
companies and by adding MAC LOC compaction and haul equipment to the
construction equipment list.

K. Future unit drawdovns must recognize the continuing need of all
construction battalions through March 1971 if both Priority I roads
are to be built and March 1972, if Priority III roads are to be built.
At an early date, Headquarters, 18th Engineer Brigade should move,
preferrably to Cam Ranh Bay.

L. Maintenance and logistic activities are top priority, difficult,
and continuing areass of emphasis. Scheddled maintenance mist be supported
in favor of daily production If we are to gain maximum long term
results,

M. The heavy workload has developed a competition for engineer effort
to serve various programs. In the final analysis, the combat and
operational support requirements of field conmanders must be served first.

W. Enemy activity continues to disrupt and harrass engineer work forces.
Amubshes and mines are the most potent enemy actiola. To date our
efforts to neutralize ambushed have exceeded our s,ccexs against
mines, Enemy mine warfare techniques are worthy of continued study.

VI! CONCLUSION

I have been privileged to command the 18th Engineer Brigade. This is
the assignment that gives full meaning to all previous years of service.
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The engineers in Vietnam have been faced with unusual biirdean, challenges,
and difficulties. They have performed with confidenc-, courage, and
surely have risen to and exceeded the standards of their past heritage and
have set new challenges for future engineers. All in all, the work of

the engineers, as part of the Free lorld Team, is contributing
ae,,adily, visibly, and usnificantly to not only success in battle but
to the essential aim of building a strong and self-sufficient nation in

South Vietnm. The basic ingredient in these successes is the engineer
:;irldier, for whom I have only the deepest respect and admiration. He

is as anxious to go to his home as any, but he Is also ready to remain

and work to his beat capacity so long as needed.

I ncl I s

s rigadier.General, USA
Commanding
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*010 Ewg Bde Rer 415-5

-'0O 96377

* F~fUL~TIN .* t9 Janiipry 1970
~UiR415-5

Quality Control

1I U.,S The -.-ur~ose of this re~ulation is to prescribe a ruAlitly control
Or*,-r.= which will t~e included as P. rart of cons ruction projects undertiken
Ly units of this Lride. 1'

Z. )r'CTIV*.: Thc. olcctive of this rer-ulratior' i1!s to devolon a rracticclI
r.t .; for obtn.ininr rtsonat~le assurtncb thrt A mtructure; or tstrtbwork mcuts

* thb est.nti;.l 3tendtrds'for which it wrs dtsitned.

*3. r) FI:*ITIC*rS:.

P.. Lu.lity Control - Thu .nrocoss by which construction is as!Lured 'to L~e
:.ccord.ancs with cortain mInimtzn 3pecificrtions.

L . Constructicn Ins'nection "~nd Tustir - Th-, m<ethod Lv which ft Oualitv
* Control &-!,-n is inpltnmntud.

* c. Spcificrtions -'.detr'.lud rktrrativc- which dWin~ss those mininirt
c. .struction criti.ric which muist bt. met to '"roduai n satisfrec-orv -,rodvc.

4. F"37'SIBILITr*.3:

v.. 7i-a. Conw.ndint Gn..nrn1, 18th 3-into.r Bri-r.dt Is rosyonsiUL for:

*(1) Publishin& thosc construction s- - cifI ct'i'-ns necesspry to *-encrvkllv
PAnd uniformly, dofinu( minimum eccctt",'l construetion crit,;riae

(2) Yonitorinc construction-to include on-sitc~ imn'ection. are -rojlLct

rcvi%.w to jAssur%. thi the. rtrvirt-i-tnt.3 of this rcrulrtion *'rc bt.int* rccom-r.ish, d.

(3) InsurinC that the.. Bri,-%-de c'uility Control rlan isV3in lmwlemtntcd.

b. Thc, ComrtncirV Officcr, 7nein#%;r Group Is rLis,'onsit-1t for:

(1) Furthtr dejvt.loriN- tlhosu odditionrl sr,';.c',fic~'ions P.3 rueuircd for
sr. ific rrojtiets in .ccordrnct; with ,'e P nd VS~ -M "Jrinrinr Thltin
1/41r-6.(will become rSAECYV (PROV) Engineer Bulletin #415-6 on 1 February 1970).

(2) ;rur.rinr . flue-lity Control l*.n whiah will impltanxt thc Brir.-d ,L
2u-iyControl Mxan, this rorulntlin, Pnd thu3CV ab'nrorint Bulletin

'Tkiis rWvuLation supcrca 18th Lrr Bde fltj. 415-5, 26 Juno 1969.
mncl 1
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18tg. ;;,-r Bda Rv,- 035-5 19 J.-nwtry 1970

(3) Dtfininf* for th.. constrvctin, i.Tt. tticmu 1,ortionne of the ri-nlit,
Control ITrn th:-t s:ro vic2

(4) r'T,.,blishirq * nd ir~lr.%:nt~in:- r--st oD inv'-.ction f-n rcvl..w to
insurt; thi-t SULcifiC~tiOnM -, bldr mi.t -ndri nrtin,-nt ri.y-vl-tions ;-r conm'liud
with.

(5) Insurinrg th:'.t. onL; kilomctt.r tcst section I. conatruct,.d rior to tot.
goymit~trw.nt of rwoovrous vi :21 W.AC construction prol(ects initirtc tft.d
I Fov,.;mL..r 1969.

5. 73 Y '7C TCl

'.Ir? rccord.,nce with the Bri; nd r'*piitv Control *lnn, L-rch ,c 1lc. wi11
condict thos; tU.3ts nnd ine'-cctions which V . nr. rc"-iirI..d to n",rforw to ins~ure
comr'liarncL with ;,nnex ;.Durn, tht. construction of ro-de. t~t~' -nd
fr..uncv of tctets sh'U to., --s -minimum, ' ccordini- to . he L'2-C/V :B L,15-6.
ht.cords of th. t~sts r--sults will 1'. Yr-d P r -rt el' -ro.'cct files -t cnch
t~chLlon n.nd 'd11 tce sub~juct to m-riodic rvJ.,*w. DvvP'ti.ons from criJtLri- ns
sn..c-ficd in rt.rtin*ent rL.u'l-tionS must le~ rrrov4Ld 11-;v 1he 13ni!-A fv:lity Con-
trol. Ofricter.

v,.st Fr,'lurLus - In the ,vc-nt a t.;-st or in ---ction rev,,lz : dlscrc -
, ncy from s- .cificz'tion, '.i OChc~lon rtsronsil, le for crnndi'cti1nr tl'o ttust will
dictptu rh(u corr, ctivv st(.t~s to 1. trkun. It is rdvis'-%ls. on ourntitptic.
r~sults to tst,-lish a. cj'utlnnr-zr zone -tnd r1.i .ct zone. in order tb't -dvorse
tr~rnd3 -y ! . tnrrast~d !,.o. r,..*,ction *'Lcovms nrwcuss.ry.

6, iuv:>T.TIO': 71,ns rirulrtion I* rfiCtji. rs s-non -is -r!,ct-icl u-on
r-cvir t. fu!,li. Control 1-lrns will ',j r,, tdrA fnr -11 -rokiccts urd.r con-
s-:rt.ctioi or initirtAd .ft.,r .15 Se-tem ,-r 1969. This re_--ul-t on, VS-2C/ V

.,15-6, -nd * V Dirt.ctav. Yi'um~tur 415-6, si"'ersedc -Lrtjruent nortions of
CritLriA %nd S'-voific'Ltiorns "r,.T-hli*t, d.-ted 1 Jvlv 1C'69, v-uilishcd by.

J, G
Ad.4ut'nt

3,F1 C1I' L:

.x I.u-2ity Control Requirements
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OULITY CO: MM0 I.:(*' cTS
I.cceptl, TLcat Limits

The folloin is v' list Of ACCIPt.-U t-ist rosults fcr daterrninimr' the'
suitability of the tuatbd mtrizas in d.tsi~n. Field Ov~litv Control
shall two, thost awt critvria in clisifyi* nAturials or workomnship ts
ace. pvt~d or rojucted unless diretud oth,&rwise 1." the Bri~s'de.

2.* Ppsic Soils Clrs-iiic~tions: Lft,.r rrdaition ttjat, Soils 9hrll Inc
classified by Size a~s follows:

Siove Size

Size Groio PRsnr1eti ned O
COb.L~es 3 inch

Grevuls 3 inch "o. 4

lbnd N. 4 To. 200

Fines lB. 1200-

* Arth~r clrs:;ification of soils will '66 1 iPad on tho Vnified Soils

3. Surrde! l,,ct Fill -

.0 ~Le6ct fill will mf-ot !-Lr~sticity Critteri- of: LL 3 ,I 112

L. In cut, soil shAll h:'ve an in plncc CEP) 5.

c. Soils *h.,vin a m,- nximrim dry wti,-ht less that 95#/c~f. rh,-.ll not Lc
usvd Ps select fill.-

d. Sult-et fill v&.1 Lo plecd P't 95% (cohcsionlsas) i-nd 90% (coh~sivv)
o. rxjimum " odifitud AA.Oi dt~nsity v't + 2% 07'C.

w. Enximum lift thiclnuss t minimum nvLi~r of -aa--,s Ity riven e'ornction
aevirmecnt will I v dctu.rmincd ty a test stri-~, typically about loom x 7mn, and
made -9er each different type rateri~al.

4, &4,1 -- e.

a.* S"u.ase nr.tu.rinls sh-11 htvu: no zore th,-n 20% pissin- #200 sievV&.
ihosci Ire~ soils cl.'snifiu.d Ps coCarsu - Cr~rin:d soils.

c. WuU.Pso mturfr.ls shrll U;. cormnnctA to 100% If cohosionless rrd 93%
If cohi3ivb of lodified il~vo dunsity, -t±+2%1 .C.

do IN~dmumn LL of 30, YXximum, ri of a.

s. Vrximum~ lift thiccnuss & ninimum nmai..r of nasses I ', rivon covdrnotion
orvirm.nt will te doturx~r.d by a test strip, typically About; 100M x 7m, and
mAde for each different typo 3m~terial.

* Annex A to Inci 1/



cA. W~har-3 ;dvA surt&035 1 .ra ;I nn,3d, b-.6-3 COUr3 May Consist of w.)1l
CriAdad iit.jriails hajving not ;.,ora th..r 15,v p..s-Ang #r200 siova.

b. if an aaphaltic concrate puvomirt is to oe ?laoad, tho -:r.,nulr
11.r0 course %.t--rial2 shAl ma ,t th. followil&a gr..d.tion ais. sp.~ciV~d in

Til 4, l 5-530: (o~r Tabla 7 -3 Tsa 5-330)f .pasi-ng e.&ch V'iiva (squ..ra o,!jnings) by wjight

%,vdmun. Agjrj, ta Siza

~3-inch 2-inch I lj-inch, 1-inchl 1-inch s .nd-c]-y

3-inch 100

2-inch 65-100 100 100
70-100

i-2irch 45-.75 55-85 C0-100 100 100
3/4-inch 50-80 60-90 70-100

3/8-inch 30-60 40-70 45-7 50-80
iao. 4 25-50 30-60 30-6'0 35-65

..o. 10 20-40 20-50 20-50 20-50 60-90

..o. 40 10-25 10-30 10-30 15-30 33-70-
J~o. 203-10 5-15 1 5 54 8-25

!.:;inijm siz.) .. ~j~ will not a;.-o.d - tha design lift thicknijss.

c. Los~nA~ abrnsion test results shr.ll show lcs tha~n 50% wear.

d. B~s3 ;:tirial should h.va ai Liquid -imit (UL) *3qu.;2 to or Iass than

2 :, .nu n: fl.tic Indjx.jqu~i! to or is tb;-n 5.

3. ur,.nul.r Basj Coursj mtAri.iJ shall ro3t tha foilowin', minimum

Cbh

Cl.ssAB, an' Eixd 80
(;I. ss 1; L D %o. 50

r. xLumlift thickriss k& .. inimum, nu.-b~r of p :ssas by given comp..cion
iqi±psintwill bi3 Oatirmi.ajd by ta.,t strip, tv~icAlly Rbout 10(m x 7m n rd

*mpdo for each different type imterial.

5041oil suitaffle for lime st ,Lilizntllon are silt-clty t~vre sol.nr
mc.2 2-121% lime, by weicht (determine 11.y trial mixes), id 11 1e reruired.

b. M'ixes considered must hove a Liquid Limit over 25 and a Plrstic Index
ever 6.



o. The stabiize soil (after 14 doaya) should have a CBR of 20 or more

and an unconfined compression greater th i 1CO psi.

d. Do not use with grirul-r soils.

i. a. Maximum lift thickness & ninimum number of passes by riven compaction
equipment will be fetermined by a test strip1 typically about ICOm x 7m and
made for eAch different type material.

f . Recommended ctwing tibne is 7 days with hydrated lime. (rar 2-92,TY5-330)

7. soil Cemennt:

a. Recommended cement content for trial mixes should be from 4-14% cement
by weight,

b. M7es should gave a Liquid Limit under 40 and a Plastic Index less
th,:.n 18.

o. Unconfined compression (7 days): over 300 psi.

d. Maximum lift thickness & minimum number of pasmos by givon compaction
aquipment to be determined b:,, test strip.

n. Hinimum rccomo.ended curing time: 24 - 72 hours.

8.* Biturinous St,.bilivition.,

a. Not mora than 30% of the soil concerned shall pass #200 sieve.

b. Liquid lim it of mix shall be loss than 30.-

c. Plnstic index of rix shall be less than 12.

d. Recommended a sphalt cutbacks: MC & SC 250 - 800.

e. Rocomnonded asphalt content is 3,- 10% by weight of mix. Percentnga
will be doterminod by trial mixes. (Modified Marshall Stability Test).

f. Soil moisture content must be less than 2% at tine of placement,

. ;inim~n stability should be 150 pounds.

h. Recommended curing time: 1 - 3 days.

* Not rccorrended for areas of heavy rainfall.

9. Asphltic "'trials

a. Preliminary Treatment

USE TYPE APPLICATION RATES

Prime Coat MC-30, 70, 250 .2 - .5 gal/s.y.
RC-70

Tack Coat RC-70, 250, 800, 3000 .05 - .25 gal/s.y.
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b. Wearing Surface Material.

TYPE SURFACE TYPE BINDER APPIl (.\TI N k.It.

Surface Treatment RC-70, 250, 800 .1 ; sy. ~.(..
Penetra~tion Macadam RC-250, 800 .b .ls6.lI
R~oad mix RC-250,800 . (;aI I. "('I

-C250, 800,)
Asphalt Conc rete A'- 3 (penetration 85-100if) Dep~endent onl MKirs-,hal

AP-5 (P'enetration 60-70) Stab)ility littlo'd f
A\sphalIt Stail1ized MC-80) It-i;vindeut ill Mod'li-I

Bas;e (StabilIizat ion RC-800 Iisi i ti yi N"! ~."d.
plant-cold mix) of dve i

The type, grade and application rates are dependent oti- Iightzic,>. iw] .'I
of base, aggregate gradation, temperature and humidity. Actual app]licat.i on
rates shaIll be determined by a test st ri p prior to app I i (at ki

10. Bituminous Surface Treatments. I

a. Surface treatment aggregate gradation will Meet specitications in
TM 5-337 page 21.

b. Plastic limit of fines shall be less thin V0.

c. Los Angeles abrasion test re, ults shall show le.Ls thdin wcear

d. Aggregates for a single surfa ce t reatment wi I I ), unt i (ri:il v r.iK
with a 3/4 inch maximum size. If a multiple surface treatment is, placed
initial application of rock shall not exceed I" iiiXi! Uml Siz. igzea~al
subsequent aggregate layers will not exceed 'd the provious maximum size

aggregate.

11. Asphalt Pavement.

A\. Asphalt aggregate gradations shall meet specifications. as (011 iiv !
in table II, TM 5-337.

b. Design asphalt percentage wilIl be determined by the NarshalIl StLi li t\
method of mix design and will meet the following specific.ations.

(1) Stab ilI ty will not be le5S t han 7 50 pounds at 75 blIows or 501) cmii..h'
at 50 blows.

(2) Asphalt flow shall be more than 8 and less than 18.

(3) ,,of voids in total mix shall be more than i and less thiin 5.

c. Compact to 95', of maximum Marshall Stability design Jvniit%.

d. Placement temperature will be a minimum of 235-F.



12. Concrete.

a. Aggregates shall meet the following gradations:

Coarse Agg. Fine Agg.

21" 100% pass 3/8 100, pass

2' 95-100% #4 95-1I001

1" 35-70% #8 80- 100

10-30% #16 50-85%

#4 0-5% #30 25-60%

#50 10-30%

#100 2-10%

b. For highway slabs compressive strength shall be more than 2500 psi
and modulus of rupture more than 600 psi; compressive strength for structures
should be more than 3000 psi.

c. Minimum shear (pavements): 100 psi

d. Recommended slump range:

Type Construction Slump in inches
max min

Reinforced foundation walls and footing 5 2
Plain fboting, Caissons, and substructure walls 4 1
Slabs, beams, and reinforced wall 6 3
Building Columns 6 3
Pavements 3 2
Heavy mass construction 3 1

e. Water-cement ratios for various types of construction and exposure
conditions: See table on page 6.

13. Following is a partial list of references dealing with testing, quality
control, and construction procedures:

TM 5-330 Planning and Design of Roads, Air bases, and leliports in the
Theater of Operations Sept 68

TM 5-530 Materials Testing Feb 66
TM 5-537 Paving & Surfacing Operations Feb 66
TM 5-331A E.rthmoving, Compaction, Grading and Ditching Equipment Aug 68
TM 5-331B Lifting, Loading, and Hauling Equipment May 68
TM 5-331C Rock Crushers, Air Compressors, and Pneumatic Tools Nov 68
TM 5-331D Asphalt and Concrete Equipment April 69
TM 5-331E Engineer Special Purpose and Expedient Equipment Feb 69

I I I I I .2I/
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1. LSTABIDLT4'flT OF flM7llMIAL COLT" ?M

a. Problem: Sound construction manaigement end securiti' proced~ures
a.-.d principlen Are not *2.weys being Arplied to the establishmnent of now
-idustrial complexes. Our concept of security in entablishinf, a plp.n.t
to support n long ra!nge, primarily LOC, construction effort must differ
from the tActical consic'erptions involved in establishing a combat en-
Cinraer or land clearing company bos1e camp.

b. Factos: There are three prime fActors that must be considereti:

(1) COur Kiss ion. It complex is estpblishei primArily to complete a
2ab, not to estrblish our presence in a seige type defensive posture. To
completo the job, all of our resources - men, materiuals, enuipmernt, =nd
time -must be manAged proper)." so as to gain optimum output.

(2) !'fficipna. To obtain optimum output we must operAte high pro-
duction. industrial assets at mpxinum efficiency. Simply statee, this
means that sound construction man: gemont And good engineering pr:7ctice
.st be em'ployed from start to finish:

(a)~~~ Ir'ndh r~rconnnissptnce. A detAilh'A site inspection,
photographs, preperation of topo maps scaled to percit sound Pnalysis,
wAd, especially, A thoronph geolor'ic surve,' are prerequisites to plenninoz.

We mst insure, through core sanpline or drilling tests, that rock of
suitable qurlity Pnd stifficient quantit- with reason,,ble access is in f; .ct
present in a locrtion before A r Jor effort is com~itted to development.

(b) Detailed engineering evaluation. This trarnsl',tes into optintz7.
complex Layout. Included in these notes are more detailed consifqerat_-C..!5
for ia-,,,out of rock crushing and asphalt plpnts. This enuipment does noct
o,)er;te In isolntion - the entire site must be reesigied to max:s.ize oeuip-
nent output: drainage, quarry and bench development, trAfic pattornsO,
haul roads, and product handling should be subjected to coron sense en-
ginec ring aznalysis.

(c) ;. sound. development plin. Too often our complexes have been s-et
_P on the impressions ofthe first corminder on the ground. Our junior
offiiccrL- are doing A fine *job, but lAcIc experience. The establishment of
Co.'"ple~ur, so critica~l to our mission must be baser on the most expert en-
gineering guid.rnce ;4n experience that can be made available. To this
end, group cmm:.'nders aro requented to iubmit cemplete plias for induatr-Ial
coriplex development for Irigade approvnl ',.'T 30 davs prior to relocation
of major items of equipment. The objective of this submission is to in-
sure that P. proposal receives complete review (It All echelons before effort
is committed.



(3) iecuritZ . , site lvrout must provide security for three of our
resources - men, mterIJ's, and rtlip',ent. In t quarry, the materials
rem-in LivilnerAble to d, ane loy the enemy. The men, through fire and
maneuver, can provide, to A certlin dlegree, their own protection. Our
high production industrial equpnent rer-nins most vulner,,ble to enemy
actior. end, at the Fvw tine, is the most essential to mission accon-
plis;-.vnt. To &acoiziplish our :.aiision, the priority for nocurity in do-
fen3o planning it industrial coplexes must be to protect our hig pro-
duction ecuilent and not to the development of sophisticAted perso;nel
protactior.. .,ccoidingly, the industrial complex must lie within the
mr~in c''e;'ve perimeter of the base camp.

(4) Seciurity Concept.

(a) It is recognized that the requirement to organi-,e a site for
e~ficient operation may conflict with the requirement to secure in-
dustrial equipment. A sugrested rmethod of arriving at P' Acceptable
solution:

(2) Plan a layout for optimum production effeciency.

(2) Plan a layout of the same complex for maximum equipment pro-
tection.

) e.Pjust betw'en the two plans to develop the si.te or.ani.,,ation
that ,rill provide t,,c best production potential vrith strong protection
for the critical equipment.

(b) To formulate ee.'Pnsive measures, the nature of the threat must
'e analyzed. Our experi.nce to d.,te indicates the threat to our in-
distr:ail complexes will be largely from standoff attacks, and sapper
r.ctions, and, most infrequently, from direct attAck in umit size. In
t01;4- of specifics, the defensive ;aasures outlined below should be
considered for each site:

(1) . standoff screen of chain link fence to protect the asphalt
and crushing equipment.

(2) Overhead cover to protect troop fighting positions from mortr.r
Zack.

(.) Tight individual defensive positions vrith good fields of planned

( ) iterlocki' drefensive fires (FPF) with inrir'ect fire concentra-
tions blocking avenues and gaps.

Q) Good perimeter lipghting.

(6) !:e-plACd tactical wire.

(2) Good observation.

.29



(a) In practice, these mrasiues, properly ixplemented, should iLnprove
our defensive cr'pabilitie.s and work to increase the security of the com-
mand.

2- nCK CfltIMMlG }1/dIT DZIGA! Z'ID LYOUT

a. Lrj1p Qftan errors are made in the initial design and lavot
of crusher installations, which have a significant effect on proeuction
capability. in plant design and layout, three major areas should be con-
sidered. The,! are equipment selection, site selection, and plant layout.

b. :irent 'election: The selection of equipment for a rock proc-
essing facility should be done only after a thorough study end evaluation
cf four factors:

(1) The first factor which must be considbred is the mission to be
iccomplished. The mission will indicate the size and amount of acyre-
",te to be produced, and the time allotte to accomplish the task.

(2) Next, the equipment available for the facility should be de-
torminod. This analysis should include an assessment of the availability
rnd competence of personnel operating the equipment.

(3) Having established the equipment available, the next step would
be to detei-ine the eq-ipment required. This is done by deterdning the
t.-ne ,!nd size of the raw material to be cruished, and the extent of proc-
essing iequirnd to pr-oduce the d'.sire argregate size. For example, if
blast roc%: is the raw material, a primary jaw crusher will be required
for the initial stage of reduction. Howrever, if the raw material is
saller river run gravel, a secordar-, "nit may be sufficient.

(4) The last step in the equipment selection phase of plant design
ar laout is to chart the flow of material through the plant. Flow
chrrts assist in the determination of conveyor requirements, equipmrent
..snifiguration within the facility, and the amount and types of auxilizAy
oquiprvnt required for plant construction, and material loading and hall-
ing.

c. Site Selection: Special care should be devoted to the site selec-
tion phase since a rock processing facility is a rather penranent type of
installation. Some of the critical considerations in selecting a muarry
site i,ll now be discussed.

(1) Security. Post rock crushing plants, because of their location
in wide open areas, are particularly vulnerable to enemy harassment.
Since selection of a relatively secure location is not alipays feasible,
consideration must be given to the additional security requirerents in-
currud by alternative sites.

i2
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(2) mrtr -crusher distce. The cru'hing equi nt should be
located as cios - to the quprr.- a, po.sil le 'Of courso, the mini;.Lum dis-
tanco vould be movened by th,_ rock throwr of the quarry blast. r
locati.e the plant close to the quarry., vrdixizumx utilization of haul re-
cUirerr.!.nts can be utiiizrd. Consideration must also be given to the
development plan for the quarr- to insure that the crusher plant is .not
located in the path of future quarry.faces.

() Trrain. The torrain for the plant should provide good natur;.l
draixrgo and have a suitable load carrying capability to support heav',

*.q it rith oly minor earthwork improvement. Proper utiliz.ti or
hill:.ide or sloping locations ria.- perrit the use of gravity as an aid
in Inovin:, material from a rock face to the crusher, from the crsher to
a stockpilc area, or from stockpiles to haul units.

(4) SEce. The space reouired for a plant will eepend upon the
:.trticular process. 4s a ndnti-.um, adequate space r.ust be provided for

.. oving material to the crusher, loading And fe:Aing the crsher, stock-
oiling of finished products, loading of finished product, ;%ne storage
of operating and mAinterv"nce supplies. Consirleration should also be
given to the area nended for futurn development of the plant.

(5) .ccess and haul ro is. Haul roc,- should be kept as short a5
possible. In the oportional arca, a loop ;-ad for one-way traf "ic
,hould be provided so that routes of rps," and loaded tr;cks do not cos.

(6) '.'atex. en a,"Fregate washing operations wil have to bo
planed, well drilling operations will have to he provided in t c:e caneF
ner the site cannot be located near an open source of wtor.

d. Plant I .Lxot: The actral layout and erection of the plant arc
the cuir.inating toasks in the plant eesima Lnd layout process. ..doqxt:
time, should be allocated to this phase -of 'he oneration, since once the
plant is prod-cinr, there io seldom tizio to stop operr.tions and remoel.
The areas of prinary cojncran, in ,plant layout arj as follows:

(i) ;V'ien rt co-fituration. In est.%blishing the configuration of
the plant, ,pecial ttontion should be given to creeting a lo-ic,-.l flow
of z:.'tcrial from the point whore t!e raw materil enters the plant to
the point whore the a ,regate product leaves the plant. The physic.J

viror:.ental reouirmeonts of each pi.c_:: of eruip;:cnt, such as fondti.on
" .'uire;ents, 'and power regiirenentr stoi d be eva.lu.tod to insure that
they :.rc included during the constnction 'phase.

(2) Drainage. .dequate drainagg chanelrs shollv be constz-cted
duing the initial earthworking stage of constnction and constantly

.prov,.' as the plant is built.



(3) Prevailing winds. Equipment should be oriented in such a man-
ner that prevailing winds carry the rock dust generated by the pro-
cessing machines away from the facility. Care should be taken to locate
supporting equipment such as generators and water pumps, and facilities
such as latrines, offices and maintenance shops out of the path of winds
carrying the rock dust. Consideration must also be given to providing a
source of rl'an air to the engines providing the power to the crusher.

(4) Materials handling and storage. Plans for the plant should in-
clude adequate materials handling devices to expedite the flow of material
through the system and eliminate double handling.

(5) Safety. If the plant is to be operated during the hours of dark-
ess, provisions should be made for a lighting system to provide sufficient
light. Guard rails, safety ropes, and belts should be provided where
pecessary. Maximum speed limits should be posted for vehicular traffic
ttithin the plant and on the haul roads. Roads should be7 maintained con-
itantly. In dry areas, a water truck should be used to wet down the
roads to minimize dust. In wet areas, crushed rock should be placed on
the roads to keep haul units from sliding off into ditches.

e. This completes the discussion of the salient features of rock
crushing plant design and layout. No attempt has been made to cover
every possible consideration; however, it was my intent to identify and
discuss those factors with which unit commanders should be familiar with
to best enable them to obtain maximum results.

3. ASPHALT PLANT LAYOUT

a. Although the operating efficiency of an asphalt plant and prelim-
inary design and layout are not as critically related as in crusher com-
plexes, there are several factors which can improve productibn.

(1) Quarry complex - Asphalt plant distance. By locating the asphalt
plant as near as possible to the quarry operation. hauling requirements
are greatly reduced in terms of vehicles required, travel time involved
and minimization of double handling of asphalt aggregate. In many cases,
this aggregate can be transported immediately From the crusher and stock-
piled at the' asphalt plant.

(2) Organization of Space. Adequate space should be provided around
the equipment. This is required to provide access areas for maintenance
and material handling.

(3) Materials handling and storage. Locations for aggregate stock-
piles should be preplanned to maximize fceding efficiency. Means should
be provided to prevent mixing of different sizes of aggregate and mini-
mize segregation. Asphalt drums should be stored far enough away from
the operation to prevent danger of equipment and personnel in case of
file, but close enough to allow for efficient handling.



(4) Dainage. Drainage is of particular importance since the arber
Green unit is operated electrically. As with crusher plants, adequate
drainage should be provided during th initial development of the site
and constantly upgraded as the plant is built.

(5) Road network. A traffic pattern should be preplanned to avoid
conflict between the trucks hauling aggregate and the trucks hauling
asphalt. One way traffic loops are generally most effective.

(6) Additional factors. Such as loading and dedrunaTing prUcedures
can do much to improve the overall efficiency of the plant, but the
techniques employed will vary with the capabilities of each unit.

b. In summary, much of the success of our quarry operatioins and
asphalt plants is strictly dependent upon the planning of plant develop-
ment. Additional time spent in this phase of the operation provides
immeasurable dividends in the future.



Command Management of the LOC Progrwa

1. The accomplishment of the 18th Brigade LOC mission depends on the

continued operation of a small number of high production items of spe-

cial heavy equipment -nd on a strong quality control program. While the

operation and direct supervision of these activities rests with the group

and battalion commander, the Brigade Co=ander has developed a command

management -rzram which is intended tot

a. Assist the group and battalion commanders.

b. Insure that these critic;_ equipment assets are properly secured

and used to the greatest overall advantage.

c. Insure that the work accomlisLc. will satisfy fully zhe desired

standards set forth in the dtgn specifications.

d. /ake maximum use of the limited number of personnel with extensive

highway construction experience.

2. Features of t. e rograr.

a. Role c:' LueDeZty Brigade Commander. The Brigade Commander has

assigned to the Deputy Brigade Co=anderi the responsibility of overseeing

all matters pertaining to the Industrial Complexes.

b. kvlew of Layout of New Industrial Complexes. The Brigade staff

reviews pl.ns for industrial. sites for efficient layout and adec,-y of

secur- ty.

c. M%.Pnpeent Information System. The Brigade Manarement Infornqtion

System has several features:

.1) An up-to-date inventory of all key items of equipment is contin-

ually maintained.

.?c
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(2) A spot reporting system has been established pernaitting the Bri-

gA'e staff to keep abreast of the operational status of the key items of

equipment.

(3) A current status chart is maintained on a daily basis for each

industri. co.:,plex.

(4) *.e use of the reports rencdered Iy the Cuinton-Budlong contract

* onnol h s bccn expandcd by broadening the basis of distribution to.

ude Croup ard Battalior . anders.

5 p Cerations roporti are suh.itted weekly to Brigade headquarters,

funishing infor7ation on the quantities of crushed rock, asphalt pro-

, and roadway laid.

'6) A daily critical items list, which has two parts, one p-,.taining

o items of equipment deadlincd and the other to problem areas not in-

vc vinZ iLms of equipment, is reviewed each day regarding acticns com-

e d an.d actions to be taken by members of the Brigade staff.

d. D- !I y. Veetinirl. A meeting is conducted each day attended by the

key -e-.,bers of the Brigade staff who are involved in the LOC progran.

-ct reports which have come in during the night are analyzed. The daily

c"itical items list is reviewed. Consideration is also given to the al-

:ocation of resources, both in terms of meeting present &mergencias and

distributing assets which are to becone available in near future

t.rough the supply syston. This meeting provides a daily fora for co-

natint the varlo: aspcts of the LOC program.

e. .; ra,1r .nr o ;irtcnance end Suprlv.

(1) in the field of maintenance, a Brigade Regulation containing

check lists for major items of equipment for the industrial complexes

Jo



has been published. Also, regarding the general maintenance support pro-

vided by the Vinnell Corporatioa, each week the Brigade Maintenance C.

ficer visits the shops to determine status of repair and to reaffirm

priorities.

(2) In the supply field, Groups are required to plan and program their

reculrez..eats for asphalt products and construction materials. Addition-

, t., Brigade S-4 monitors and follows-up requisitions for repair

parts, end items, and construction materials.

f. Cualitv Control Rr-oxri. A quality control program has been es-

tablished to achieve high qualily production and construction. The pro-

grhi establishes responsibilities at each level to include the specific

tests to be conducted. Conceptually, the battalion is the contractor.

At ;his level, all means to accomplish the job, to include inspection

and testing, are provided. The Group Headquarters is analogous to a

District Office and the Brigade Headquarters to a Division Office.

g. Indlistrial Comnex Assistance Tenm. To provide for field cover-

age, an assistance team has been organized.

(1) uro.. The purpose of this team is to assist subordinate units

en.aged in the LO program to ensure that our roads are constructed in

accordance with established criterialand schedules. Attention is given

to seven areas;

%a) Site layout of quarry, crusher, and asphalt plants.

(b) Adequacy of equipment in terms of type and quantity.

:c) Safety of personnel

(d) Maintenance of equipment.

(e) Use of equipment.

. , . , , , , , , , , , • m m m m m n , , IIII II II 3III



() Construction methods.

(g) Quality controi.

(2) CcinsItlon of Tenn. There are six members of t;h Industrial

Complex Assistance Tear: Deputy Brigade Commander, Brigade Maintenanco

Officer, Zrigade Cpezaticns LOC 0fficer, Brigade Quality Control Cfficer,

Br.,7-,de Representative I f Quinton-Budlong Corporation, and the Brigade

. ..eL.ntLtive of the Dynalectron Corporation.

31 -sits to Trnustrial Sites. Each site is visited by the team

v .'-3 weeks. Upon arrival at a particular site, the team members

a. paired off with their counterparts to observe and to review quarry

oprations, rock crusher and asphalt plant operations, and maintenance

con.truction methods to include earth work and paving operations, safe-

ty of personnel, supply and maintenance management, and quality control

procedures and records. Problems are discussed in detail.

I3;



018th Engr Bde Reg 350-2

1)PAR T' (;F THE ARMY
.,"'l,. PG Wfll.ER DRGAIIE

APO; 96377

REGULATION 28 March 1970
NUMBER 350-2

.US-RVN Affiliation and Training Program

1. P : This regulation provides guidance, establishes goals, and pre-
scribes responsibilities for the supervision, monitoring and reporting of the
US-ARVN Affiliation program conducted by 18th Engineer Brigade.

2. APPLICABILITY: This regulation is applicnble to all units assigned and
attached to the 18th Engineer Brigade.

36 DEFINITIONS: The'18th Engineer Brigade US-ARVN Affiliation program is
divided into threo distinct areas of Affiliation.

a. Mutual Association is defined and citegorized as follows:

(1) Personal visits to parallel co.n.manders at all lovjls.

(2) Visits and tours of U.S. activities arrangod for dVN commendcrs.

(3) Profossionnl mo-tings to discuss onginov.ring problems and programs.

(4) Any gathurings of a social, nthlctic, or ceremoniinl nature.

b. Mutul Coo~rtior) is defined and categorized as follows:

() Joint civic action programs.

(2) Joint ventures on construction projects.

(3) Exchange of tactic-l cnd'ongincerin intcllignc Informe.tion.

(4) Exchange of equipmunt assets to complete cssential projects.

(5) Assistance in the location end procurement of construction materials.

c. Trainine Assistance (OJT) - On-the-job trainine (OJT) is a process by
which students or trainees acauire knowledge and skills through actual per-
formance of duties under competent supervision in accordance with a planned
program, i.e., a program of instruction (P0) with lesson plans. OJT is de-
signed to tench new skills or upgrade current skill levels. 0J ii further
divided into three cmtegories:

(1) CGtegory one: Traineos are detr.iled to c.,mmutc and report on a sche-

duled basis to a Brigade unit for OJT. Orders need not be issued and support

'This regulation supercedes 18th Engr Bde Reg 350-2, dtd 6 January 1970

Inci 2 33
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bcoy-ond the. capability of h,;. trn1.n~ing unit is not r.;quirod.

(2) CntiuorT two -Tir 1 -s -rL .tt-.chwrl full tlm . to) r rivdt, unit
for aL specified period of trinl"p. Upon comrplet!..:n -f th.. OJT zyclw,
tr'inees will be roturna.to APVN units fcr prop'.r s:ill ut5-11vnticn. Cr-
ders "Tty bc .pwlishod to v-lidat,. the SUPL-ort rend :r,;d t, sust' I.n tr.ints.

(3) C-tepory three: ARV*4 Engineer porsonncl -ro.trninetl on-tho job In
their po~rent units by 11. S. tr-.ining teams. Upon completion of this trdln-
inEc, the troineo.s will be utilized in the po rent unit. Frir-.do units will
trrangc for bilktinp', trrnsportation, and mess facilities F'r members of
teopus which they provide. Whenever feasible, 1.RVNI will rr~vide the inter-
preter_- riequircd to support this traiin..

4. OBJECTIVES: The 18th Er.~inneer Brirad;. nnd subordin-t:-. units will continue:

P_ To influence -the c'pilities of ;.R,117'1uo units to th;- textent
thnt:,

(1) They will assumu a re-tcr portion of comn -. nd crrstr,..cti=n en-
pinceorinK: tasks in I and I1 CTZ's.

(2) Th,:y c:'n more -tctivtAy pnrtiCip~tL in the buil !.:i of th South
Vi';tn-:ie&.. Rcpublic upon the cessation of hcst~ litiC3 -..wl the cvrntual x, e-
ployrn.nt of U. S. riifineer units.

b. To develo- r' strong w, rklnv rclatirshir.. with A'_7" Eic-inr-T si~t~r
units.

c. To de~ielcp, thiru;,h U. S. initi-tive, currcnt ane future t.nr4pr::-
?r-xrs for ARVr ' EnplneLrs.

d. To expand U.S-ARVN rutual cooper.-tion prcgrers vh-. ppr-pri- .tc e.nd
den~nstrrt, U. S. techniqucs in eonstructirn activritie:- Pnd jobmnz .

5. F(LICIES:

a. Initiative and aggressiveness --re the keys to the suceos: cif the . 11
Affilintion progr-m. It is rv t expeetrd th-t .RVN ix'!ts wi 1 C t s for
psistance. Com.Lmi-rlers rt n.11 levels will Y.ve to mcA~ A. ;W corvn~ers tI
dev~lon rn anne-Inative -ind dynamie prorr -i vhi ch can. b .. strictly cnntrolled
from start to completion. The succes!c of th-. Grrvip, '>, ttalion 'nd Company
prortifls will be a e-m'manci rt.sponsibility.

b. Cntegories :f afi'ilirtion is specffi. e in ;ar--rreph 3b through 3d
above are submitted, through definlti r., r:o a 7uide to ra of ccmrlmcn in-
t~rost. This list is rnet :.11 inclusivo . Cor.nrxnders -At lower lov'ls are en-

cnuraged to expand up-'n those -re! s; k:;epiny in -Urc' th.1t in all casas, U. S.

3Y
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progrma must bn comp + 110 wtth t?, r, -itrements anr3 r.,c,=c.:udatInns of the
I.RVN Commiander c.ccr*:.

0. The ideal level of f-iliatinn is 't Gr up and Battalion levels where
long range plrnnine can best b,. ac! ev.d. The U. S. ndvisor tn en ilRVN
Group or Battalion is th, jprincip'.l point of conLct.

d. Joint projects pr osnt thes most wcrthwhlL mu.ns for furthering .RVN
training end enhrncing the possibilitiL.i for further mutunl endonvors.

u. CoMandcrs must exarcise prticular caie t: insure thrt .ssistnce in
the form of furnishing repair prrt3 and/or construction o.terials to an AVN
unit does not ioopnrdize the development mf e responsive .MRVN supply systwa.
Caution and sound judgment are required to balance this ccnsiderrtion againot
the demand to complete a project.

f. Competition between U. S. and ARIN units should b. discour!csd. The
over-riding objective of a commander's program Is to achieve full coopcrati.'n
nnd willing involvement from his sister units.

g. As much as possible, the sister unit concept will be used to dev lop
aSfiliation plans. Annex j. establishes the current sit.tcr unit plan. Th
Inin will be revised in apPropri-te paragrcphs of Gr;,up n E tlir unit

mov eaperntions orders to insure continuous .ssociation.

h. !.11 OJT provided by 11th Brigr-.de units .ill be clc3ely stlpcr-ised to
insure th-t tr-inin • -dh,.rs to the -- preved progrn of ir.struction (r:.I)
ind is of high cualiti.

6. RESPONSIBILITIES:

a. The Deputy Co nrrMr, 18Sth Engineer Frip,!de, is designited the 18th
Enfineer Brig-do .'JVW Af'ili'tion Officor. The Brig-de ARTV4 Affiliation
Officer is reoponsible for:

(1) Developing planning v'uidnnce and policies for affill-tion ;ro .-.fl?.

(2) Reviewing, .nalyzing, and cv-.lu-.tin,- current -ffilintion prcq-r-_rs.

(3) Estz.blishing uniform procedures for the ccllocti.n tnd prrcsint-tioi
of informa.tion pcrtzinin6 t, tffiliatirn activities.

b. The Chief of OFerations, 18th Mginecr Brit!.de, exercised Brigade
stnff supervision cvor the '2IN Affiliation progrnm. Thc Chief of Oneritions
is responsible for:

(1) Publishing approved Fui~c~nce !nd policies fcr affiliaticn progTams.

(2) Coordinating with Literal and hipher hendtu.rt.,rs to iVontify pro-
jicts as t asks suitable for ARVN participation.
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-.nd -j-ulp-vcnt t ',.':' an''iat~ri rd tht -'rgr'nizatfrr

of now A.iVl units.

c. The~ S-4D 1;!th 7hWirneer EriF-e, ecrcls,!e sr:.. tuif supervisi
cvbr th, lojristicn-.. support .- ' the :,RV'.' '.ffI'l1!-ticn pr ;-prtn. The S-4 is r(-
spnnsr1ible for prep-'rinp-, c-ccrdinatinr7 nnd 1--up,_.rvisin!7 th, c-.x-.cuti,.n of' ly,.is-

..RVJ units.

d. Grcup nm1anndcr- a.re rasp'n0.bl1.: fra subr~ttin- r.;'.-rts rc-uirxI:. by
P-r-Gr' ph 7.

n. Group -.nl Pitti1ion corizndo'rs r.re ch-r~ed with L: nfth,
.RVN 'ffi11:%~tion progr,.n .nd re rea'nsibl.; for:

(1) Coordinti rg, thr.-vPh U. S. !tdvi,3 rs, thu dkcv.. .nt ,;f 1 ir~i nffi-
linton pr(orras with ;.RVN orp!n5.zfticns lo-cr'.ted wIthir their roc r-r .phic
rre-s 'f' rosponsibility.

(2) ';stablisk'ing Cuidolines r.n& proceduros f'or sub. r~inte units i" the

(3) Dstn-tir, by nric, an %RARN S.fii.iar~ Cfficor at er.ch C:rcup an.1

:*.16'! .fii-ticr. Pr,s. Due t- the ,p,;r-tionril n'.turr of this rit
is rmcen1nel t i-t thi1s ot'ficzr be ,tsiit'nA to tl'!o ,Oer-ions Soe+ion of th
Hoduartors.

f.* .. V" !'iiil tion notion fIfic .rs -re respmv'sibi. ficr:

01) Insurirr- -h-t the US-IRVY :.ll~~ ett.'r -. , pictnrial. files
tre prn-prly TiAtie nnd c-'rtnin all prtint 15istcric.-. eocu.'-ints re~-
lnting to the pr^Cram.

(2) Initiatinr visits t.' th, sist~r unit (s) :11T th . 5th dty twf 3 ch
mcnth. Ln aft.er 'otiori rerv!rt 7.,f that visit includi.r- o;in~ts ais' nd
sinific-nt aCccmpliatricflts vill bo for.rar! ;d to this He",~ uartor, -'IT the
15th. This visit is thez mnly d.3cumintrd visit rccuirud. !A Cro-ter fre-
q~uency nf visits is enc. uzr-ed -rid iosirunt-le.

(3) Prep--rir: -%31 rqncrts raruirod in p'r~:.-7 bolfw accurr tely, ccn-
ciscly, nnd expoditiciusly.

7. REFOPS-

a. Repcrts (RCo: K'.CT-20, RCS: tACT-21, -nd RC'-, ~ICT-2,') will be
subenitted in accc'rdence with 'zmcox B.
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I18th Eq-r ?do Rai, 350-2

b. :'. 0u'rterly Aff~'!,t1frn Pr, vess repirt 0hS 11C(Wi wl be
oubmittod tec this .- 1qtrtarsi '111 tle 10t dri,. of' ,pr!,l, July, October, and
J-ntw.ry for tho periae endinfC the irast dry of euach quarter. Fcrm;.-.t Is at
Annex C.

R.

ft. MX~V W rective 350-16

FOR THE COM1V1DER:

0FFICIL; FL.NK E. RUGOLZS
m.'jciv zGC

Aidjutant

.- P;.~ L. BC)RSSUCK
I LT, CZl

L.- Sister Unit Conc:-.-.t
B - Reports: 'L,.C-2L, ICCT-21, VXT-22
C - Ou-.rterly i'.ffil±'ttion 1R,op' rt Form-t

DISTRTBUTI~tl
A plus
2- Senior A~visor 8th Fner Op (.1RVIY)

2 - Senior Advisor 10th &-~r tl (..RVII)
2 - Senior kdvisor 6th Env-r Op (IRVN

- Senior A~vlsor 20th Enfs' Gp (;,RVN)
2 - AMC,- 10-B
2 -VF",-CE

I DS.i, I CTZ
1 -DS:., TI CTZ
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I. OMM11AL The f.Aloving proscribes thc slst,:r unit ct.noopt of affiliation.!lhen flecessarr, changcos to #h!s c' ncLt will'be reouested ;nd approved bythis JHeadciugnrt.,re. Group, cofmimd2-re nrc encur *Prped t,. develop #% similar ccn-concept for specializod units In their w~m-nd, I.Q., dump truck, ptnol brid~e,etc.

ot Corps Tacticr.1 Zone - 45th Eariner Group
U. S. Ukit 

i6RVf _n It
45th Ener Group Hq (Const) 10th En r Op !*b (C)

8th Inr-r Gp iiq (Const)
14th engr En 0t) -let -i%-r Eu (Div)

101st EhCr En (0)

103rd Znjer En (0)
27th Eng Pn (C) Clot -%rr 1n (Const)

102nd aenr Bn (Const)
39th -.-nrg Bn (C.) ;2nd Enf.T Br. (Const)

-2nd E ikr Br. (Div)
b. !orthrr Il Corps Tne.tical Zne 937th Enfire r C-s :!u

937th Engr Or Hq (C) 6th Engr GrF 3* (Cc'.st)

20th Ehngr Gp 4q Wc
20th binr Bn (c) 202ned .n~gr 2n' (C)
84th Engr Bn (Const) 201st -nt En (C)
299th Zngr En (C) 22nd En-r En (Div)

62nM Engr En (Const)

Annex A to mIe 2



th Engr Ble Rev 350-2
Annox *, (Cornt)

C. Southijrn ir Corts Tacticn] Zcne 35th Engincur Group

V, . VitART Uit

864th Dwg Bn (Ccnst) 23rr' Engr Bn (DI v)

63H~ Eher Bn (Const)

577th Ene~ Bn (Const) 203rd Engr Bn (C)

';Etth Engr Bn (Const) 61sat Enlgr En (Const)
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1. Uhitq conducting' OJT will iubnit in initial rtp,rt v'ithin 18 h,'urs follcw.-
Inig the start of a course o~f instruction. The f; port will bc Icor.-.rdi&d thrCV4&
acrmand chnnnele to this Hendurrters 1,771- ,VDC-OP- This rep~rt is aasipncy,'
con.trol symbol 1'L.CT-20 (RCS: WL'CT-2O ~nd wi cont'Uln th& following inform -
tion:

OJT INITLAL FEPORT

a. Designation and loc-.tion of unit condutin! tr 11'in ,:.

b. C'inrse title/OS.

c. Start cf training d~opc~~ tr..ninL. compl-tir. date, when *ppli-
cfr.blo.

d. iEstim'reri duration o:f tr-5.nin,:-.

e. Number cf students *,rcs;:nt .tst: rt of trtinlni-.

f. Problem treas, if any3.

t7. Inclosurc 1 will cont-In thc: 70I with less-,r plins.

2. .:1 r'fter -otirn rc~ort, rei~-rts czntrcl syrnbol :J,.CT.21 (RCS! K.CT-21)
will be submitted 1'y the unit co~nducting trzining thu: cnnrdchnncls
to -rrive 'nt ti'.is Ik! ou-.rt.-.rs, ;AT77T: ;.VBC-011, n t 1-tcr +hn 20 In fc.llow-
mrp cc'nplotion of course of instruction nnO will c:nt-.in the frllm.ir in-
tk'rz-tion.

0JT_ ,.F?7R ..CTTO'rT REFORT

a. Desip'n-tion -nd lcoc-tion ofl uir.t c'-rrct-inv tr-ninhr.

b. Course title/Ios.

c. St-rt of tr-.ir~nn- dr'.te/-ctun-l 1-.te triininr c:!- ltcl.

d. Durtion of tr-in'.r

c.Number cf trtinoz-s st-.rt~'1/nu-i1 .- - tr't_-nGcs c -;mpleted.

f. Renscn (s) for v~'.ri-rc; in c, nbove.

C. Unresolved problan -Xe~ts.

h. Narrativo statement zf cvovrt-11 vnluu V', -T1A'r comments o~r racon-
nend-tions deemed r'-propri-'te, e.g., 1.ssons Lnorncl.

Annex B to Incl 2



18th Engr Bde ReE 3YC-2
tannox P (Cont)

1. Pertinent 0, -t -r phs fI crir crluctod vlth b' rief' lscrip-
tion of jeh. -h~t :il.l be scnt I;, duplicen'.

3. Ronrts of unaccept-1bk at-ndnrda of p, rfo'rm~nc, vill be subritter! whenf
deemed ntucess'.ry 1)y th~j tr-ininr uni+ cc-mnOar. The report is '.ssigned re-
portu conti-ol symbc-i N'C'-22 (R65: MAT-22), -n~ vill ccnt' ir the following
infcr-tion as n. mini;'u..

INSJATTS F' CTORY ?-ERF)RMA4ACE rIFFORT

a. N-ins, r-nk, -nsi sa'ica ntxibcr of Jdvi l

b. P-rerit unit.

a. escription of triinee's unacceptable performnrco.

ti. Trriniik unit. comni"'ndr 'a recomendnticn of action to be takvn.

o.* Fa~cts which the unit ccminnder c'nsid :rs to hatve be! rinr' on the

problen.



:3th ?zC? B4 Ro 350-2

Io CE L Thu Qu-.rterly .J.'A'It.iYAipkrt will be subLmittc.O thro.ugh
cc.wind chanls to this HVut.c T':ZVl-P LT th,- 10th .4y of
Jr-nury, *,ril, July, an'I Oct, br. This rjlprt in nsoim.,,. reports control
symbol 4VBC-OP-1 (RCS: AVEC-OP-1 ), rznd will contoin thz following infernta-
tion.

a. M-rrativ, descript.on of cn-g -inro recently cc-Ileted or currentli"
projlected M~tuL-l Cooperrtion Projucts (Iel 1 wili crnte.in, ;'prcpri-te pic-
tures or color slides). Eech project will be listed ±nr'iviiually with sejix.

b. Narrntive description of mutual associcttion :ctiities.

0. Sumrv.u' of tratninp .2ssistnno co' roes preentoe e.urng the ur=rt.;r
to~ itclude the #fllowing. informt'tion: Dno Training ~e:n- Courso Title
Unit fr~ined - Numiber Bogrn - Ntumbar Cornplc~od - Drts CenplteA4.

d. Sum&-.ry of projected Trrnining Assista~nce for the. current vu' rfor to
include the following: Date 7rz.ining will Serin - Course Title Unh'it
Tv~ining - Unit to be Tr!-ine,. - Number toc be Tz- 'ncd -Crurso Dur-.tI'.-n.

9. Namn. of Grcu,, and B-tt-li-n :M7'; Iffilinti rn Officer.

Annex C to Incl 2



DEFARTWONT :,. T!2 ARMY
HADUAR7ZXS, ITH E.NGI:;EFR BFIGADE

APO 96377

AVWC-OP 1 January 1970

SUBJECT: Operation lAst Chance

* SEE DISTRIBUTION

1. This letter establishes a program entitled Operation last Chance in
support of Brigade Goal #3. Operation Last Chance is intended to emphasize
the singular importance of the 1970 construction season to the engineer mis-
sion in Vietnam. Our current strength and equipment posture will gradually
decline during the next 12 months. Therefore, I feel a sense of urgency
to develop a program which is thrust toward achieving maximum results with
the resources now available and to be available in months immediately nhead.
Key features of the program are to:

a. Continue our healthy attitude towards maintenance. We should not
be trapped into sacrificing schedulsd and routine maintcnanco. Short term
er daily production records achieved at the expense of maintenance repro-
sent a losing investmant.

b. Eliminate non-productive effort of men and equipment and limit af-
fort on low priority tqsks. Inclosure I lists somt specifics which mr-y be
applicable to one or more of your units. ;.s tcrgets we should:

(1) Reduce ovcrhend rnd supervision, ts "defined, to balow 45% of total
workforce. A Brigade-wide 1% increase in productive workforce is equal to
120 men or about one company oquivalcnt effort.

(2) Reduce productive effort expended on 18th Dde projects below 10%
in any unit and as near to C% ns possible .

(3) Effoctive 5 Janunry, program -11 units on . 7C hour weekly work
schedule including during oporatio,al maintenance end coimvander's time
(5 hours) for mandatory training, chapel, etc. Motor stibles and normal
travel are not included. In isolated instances security and long travel
distances will infringe on full 10 hours at the worksite, but we should
seek ways and merns to minimize the impact of these ?nstraints. Some be.t-
t-tlion size units exi presently operating at 110% of ,ha 65 hour on the Job

lnel 3
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AVBC-OP

SUBJECT: Oi~r tion L.'Ch ja-.

soh3du1l.

There .r: r~cnry w.'.ys to '"buile a b..ttrr mocuse.tran". L'vgirintiv_ or.lysis
will r:'vc-l th-.:so opportuniti-s !r.M "rrctlnrl t,; s 011~ 'Irovt. th.-.ir -.'rth.

2. Tht-so f~tremn.:T scum stringent Pt first obs.c-vr tion; how(.r, I'll ! re
bairr _r'u.1lud or bz ttter d by c..rt-in units in tho 'Prig.d,~. On cls. ro-
vi,.w y-u will nct..; th',.i, -s is nc., rlly the ct.so, thc-r.-L challcnL7 .3 iscr
th.. unit lar'd-r. For Wh s r;jasor, this progrz-- will b.l w:lcord -by rni will
idcntify the strong lE..r for ho will soo~n:

ai. Use his iritollig ;nct !.rc. ing,;nuity to d,..v;op rplnns aind pr,-gr'-r t.,
incmnrso ufidihrcy .*..nd production without dc;!rnding raouir~sd W~irit-.!r.r~CL.

b. RLcognizo tho uzrg .r, of fulfilling our nis--io.

a. Instill :. ccur;p!'rrnblc 9 nst. of -Awpo&_ in. th,: 'ttitud,. :nd p.rf.'r-
mrncc f his mc/n. Exi,criencc in Viutnwi h-rs prcvcr tima -.nd .g'.-In th,:t th ;
cngino~r soldior will rospord t nccr--.i.sh i.ny trsk if'. fcrw. ,d, nctivretcd,
-.Pd iit iriport!o.ntly, proocrly l.d.

3. In strr , tho b-.sio thczv.' tc b:" struss-d In dczvjrjpi,;g Op.rrticn k.st
Chment. is th" w--- nust, during the nuyt constructiL; surx.r~, cer 1-,~t, *( s nuch
of our curronrt niissicr. -.s is ?)cssiblJ,. Our :-chicv :..nt during this n,.xt six
rrtmlts v.ill tc, !, lrg. de[rOL ost-.hlish th..; finrel r.:corcl cf how w,11 th.. -n-
fin. ..r hns noct th. ch...-ngt; of Vietnn. If thcoc cf tis prcscrntlv in thc.
1Pth 9rigd. dc -c r jrb w.11, the ~ii-r, politcic, -.-d cconc,_ic str: ngth
of thI. P.piblic of Scuth 74..2tnn vill b, Lmrovid Ifntii-t:.~ wf.
f , -1 shc-r~pthcs-. whc -v: s..rv..d, fourh-t, -. d died in Vicftrm, bc:s~d.- -. d
bd'Prc us v.211 h-vu bacn 4,t1 d')wr. 7~ ro'nfd..nt th .t tegcth~r v"r will
riscr V_. th c"llng d by th' -nd 1979 will hrvu -ssurcd tL t'tnl

4. ThiJs pr - rer -,r.d I ts !:-pl !rt +i -n thr-.ugh Or,-.; -, B tt rlicn, Ard C'.rp~tny
1lvvl will b,. th svb',ct XV futur.-- corrc:sp,-.ndec_, Ind '-f prc s _t.t ions to
b r -&: pt thu. Bric-d1  Ccm-inndcrs I4L tir.m n 2;' ':..uY 10?70.

1 Inel J. I.I IFRTS
B~ rip.:Iu :'..nr.,! USA
Conrr.-ndi'ig

D! ST !':IV 1 C.:
A



MTHODS TO I NMZE .E FRODUCTIOP

1. GENERAL.

a. From recant studies completed by the Brig,%do Construction Opcrntions
Soction, it appears that the Brig-,do may riot be providing L11 possible avail-
able production effort to our customers. This analysis IndIcated th-t approx-
imately 25% of tho work accomplished has been expended on our own cpnps An4
compounds. Considekring recent moves and adverse weather, this approximrtion
may not represent -n unre-sonAblu diversion, but to oct currnit proouc~ion
schedules and c"'plctc our opertionil tasks, the effort devct d to our cwn
facilities must be rastricted to an absolute minimum.

b. Porccnt.,acs are important. t. 1% reduction in overhead as a perccntage
of totnl Brigade strength cn froe 12C men each day - thj oquivalunt of one en-
gineor company. In sirilar fashion, a small percentage increase in effcctivG
haul utilization can significantly incrcr se our net LCC construction progress.

2. ORG.MIZE FOR PRODUCTIVITY. E-ch unit has its unique trsks rni its own situ-
ation which should bh analyzed to stremlinQ oporations tnA increase producti-
vity. The suggestions below ore only broad guidlirnes:

a. PERSONNEL.

(1) Insure accurnte prepa-ration of tha Enlist d Pirsonnel Inventory
&Lrort (PIR) at battalion level, thus insuring propier rcpl-cenent requisi-
tioning at Brigzde level. Improper preparation .-.s ctused the Brig., to
under-rcquisiticn by as mny is 30C per month in the p,st.

(2) Closaly monitor senior NCO ancl ,ffic-cr requisiticns, to insure they
are submitted within the prcp,.r time fr 'ne.

(3) Concntr-.te on personnel rnnrga.-ent .t Group -n,- B.ttalion li.vel
to insure that qualified pirsonnel, especirIly those with specialized con-
struction skills, are .ssipmnd properly wh, r they c-.n bhst serve t1*o Bri- Q-.

(4) Create incentive by riintaininc -. rapid systc; :- of official mnd public
recorn'tion for excepticnal pcrformnce. kchiv enent :awards are particularly
appropriate, but must bt res rved for prticul-.rly rcrit,,ri,'us -,chi;vement
to avoid downr inE" their vwluc.

b. RECONIUII$S'CE. Dcv-2np nnd utiliz_ the roconnnass-nce section for
the collection -.f cnFinecr technica.l intollifcnee. .xp-.nd the traditional
sea-rch for quarries nd borrow pits tc Jncludc the lccrtion tn-i identification
of construction nutcrials. ., rccent survey fer bituminous products turned up
hiddn r.nssets which had rem.inad unnoticed in a p~ri-d f ir.pendinr shortage.

c. I 'ITncl 3CE.

,c 1t mci! I I I I3



i4ETIAL
(I) Schedul. n! fht iyint .i ne.. t -V.: .ri 'u zt..*nt, ,spe.cl lly o.n cri-

tical1 itcms of oquipmcrnt.

(2) Exrcisc ti~'ht c~ ntr,'l on vchic'X ustn. e.

(3) Insist on nru~vvntiv ; -'nd sch~duloc nr.,rntent'ncc. R nm rb r, n,) :.no
dny 'f production is as impcortnnt as a day cr .:%.n hour .f sch, dultA LmLnt,,nP:'lc-.

d. OPEWAIONS.

(1) Pro~ruz -.n . sche:Iule on th,- busis ef r scvcnt:;, hour w,:rle L A, witY
five hours ns~:nirs time. Th.: unit coriandu.r sh,:uli b , T2blL t- nccurt
for r.ll activiti.-s rdurini- tho 70 hour rcrn J.

(2) Plthce er.phisis on plmrn prcc~duras 't ;,l1 levels.

(3) Wnximize pcrscnnJ. In prcoductiv%; cffo.rt vh'1lc, i,1nimizinP _v.hre
Ccnslic"10tion :!f alministrativc ni ndess ±'uctinns within rp. t1.,r.I
consi !Qration.

(4) Make maxt~iur, us,- f LN 1Thbcr force.

(5) TAl.r units for prom'uctior. - this - ppe'.:rs pa rticulrrly rpr;pr1.ttL
to vcrtical -nc! horizontal functions cn L(C work. N1-rntl1 ccrnprny '.rp5r.iz"!ti f

anr' _npl,-.ymant Is likely V_. bi- too collular .nd uvur(rly h* nvy in su. .rvisirn.

(t,) Establish high stancnr~ls an!' .bjc~ctiv.,.s with r:.-r us inon.-tivcq f-r

(7) Mlnhizc timh. lost tc the nc. n rn ;l throuti: us,, 4'-rr.tic-r -listr.1-

but,- Prior t wcrk .-r fcc:ljn,- hc t.l .t thc, jcb si,

()G(.nr ±cwnre prc'ducti.-:n in )lp~s f Li~nt porn~izr..

(9) Schc,u1Lc nrke-un p,:!icr!s fcr 1...zt ti;ie frt-n r-in.

(1C) Plan c~ro7',._ntis .n fr.L ti;%. r'ithcr th'rn 'urir- v- rk wck.

fc(i1) C.orsi-;cr thj p. ssibiliti ,s cf LOGC c:)nstructin in nr.r r. wlb..rc tr:-;f-

c.SUPPLY.

(1) Rcqui.siti'% !: -t.rid.s f'nr in -Iv-ncc- thrruFh 1 i. rann 2 ;1-tnn'ir. and
nars- cf-'jrdir.ati-. with the COp.r-Ai-r~s S.;cti,.n.

(2) Prc -st',cx -.. ;rinls f'-r prc4cts fl- .th b sit( when p7so~ll..

(3) Do not commnit valuable manpower effort on tasks until all essential
materials are on hand or assured for timely receipt.
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