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DEPARTMENT OF THE ARMY 
OFFICE OF THE ADJUTANT GENERAL 

WASHINGTON,  DC.    20310 

AGDA-A (4 Mar  71)      FOR 0T UT    703048 9 March  1971 

SUBJECT: Operational  Report   -   Lessons   Learned,   Headquarters, 
Engineer  Battalion,   Period Ending  31  July  1970 

169th 

SEE   DISTRIBUTION 00 
00 
•*2   ^ •      'he  attached  report   is   forwarded   for   review and  evaluation   in 
0SSg   accordance  with   para   ^b,   AR  525-15. 

2.     The   information  contained   in   this   report   is   provided  to   insure 
that   lessons   learned  during current   operations   are used  to   the  benefit 
of   future  operations  and may be  adapted   for use   in  developing   training 
material. 

^.^3.     Information   of  actions   initiated  as   a   result  of your  evaluation 
^-should  be   forwarded  to   the Assistant  Chief  of Staff  for Force  Development, 
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DSPAJffilWr OP TJIE PMTf 
HEA.DqTJARTm[J, I69ini SITGDIBSR BATT.1LION 

APO 96491 

EGBB-OP 11 August 1970 

SUBJECT: Operational Report of 169th Engineer Battalion, APO 96491, for ,- 
Period Ending 51 July 1970. 

THRU: Commajidin/T Officer, 159th Engineer Group, ATTIT: EGIi-OP, APO 96491 
Commanding General, 20th Engineer Brigade, ATTN:  AVBI-OD, APO 96491 
Commandiiv General, USAECY (P), ATIIT: AVCC-KO, APO 9649I 
Commanding General, United States Army, Vietnam, A'.i."JlI: AVIIGC-BST, 
APO 96375       ' ■       ■ 
Commander-in-Chief, United States Army, Pacific, ACT: GPOP-DT, 
APO 96588 

TO:   Assistant Chief of Staff for Force Development 
Department■of the Army (AGFOR-DA) 
V/ashington, D.C, 20310 

Section 1 Operatjons; 5ignifiCf?Jnt Activities 

1. Command: 

a. Organization; This report covers activities of the 169th Engineer 
Battalion from 50 April 1970 to 31 July 1970, The Battälion was commanded 
by LTC Hick Jj Andre duxin^- -the entire reporting period. General Order No, 
609 reorganized the 169th Bngiuoer Battalion effective 25 October 1969 
under the TOE 5-II5G-, vith. a total authorized strength of 38 officers, 10 
warrant officers, and B6L enlisted men. One of the major attached units, 
the 43^cL Engineer Company (Dl) is organized under the TOE 5-124G with a 
total authorized strength of 5 officers, 1 varrant officer, and 109 en- 
listed men. The other, the 544th Engineer Company (CS), attached ^1 Octo- 

ber 1969f per General Orders 55, Headquarters 159th Engineer Group, dated 
31 October 1969, is organized under the TOE 5-II4D plus an augmentation of 
two Quarry söctions assigned per General Order 6l, Headquarters 159th En- 
gineer Group, dated 27 Doceaber' 1969, bringiJTg their total authorized 
strength to 4 officers, 2 warrant officers, and 165 enlicted men, 

b, Ilission; The mission of the 169th Engineer Battalion in the thea- 
ter of operaticns is: to conntrv.ct and rehabilitate roads and airfields, 
pipeline, systems, structures, and utilities; to provide combat and opera- 
tional support; and to asaifjt in emergency recovery operations as dirocSod 
by the 159^ Engineer Group, 

FOR OT UT 
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HSBE-OP 11 August 1970 
SUBJECT:     Operational Report of 169th Engineer Battalion, A.i'0 9649I,  for 

Period Endins 51 July 1970 

c. Area of Rcsponnibility;    The 169th lün^inecr Battalion's areas of re^ 
pponsibility includoa the provinces of Binh Tuy and Long Elianh,    Addj.tional 
responsibilities include missions in the Long Binh/Bion Hoa complex« 

d, Aasirnuont! The 169th Engineer Battalion lias been assigned to the 
159th E'n'jineer Group since 50 May 1966. The Battalion headquarters is lo- 
cated at Long Binh RVIT. 

e, HovcncntG, Attaclir.icntG and Botachnants;    During the quarter,  the 
169th Engineer Battalion had four attached unitfj.    They arc the 544th Engin- 
eer Company   (CS)   (6 officers and I65 ETI authorized), 43^d Engineer Company 
(DT)   (4 officers and 109 MT authorized), Ell platoon,  517th Light Equipment 
Company   (l officer and 25 Eil),  and ESI platoon, 92nd Ei^inecr Battalion 
(1 officer and 34 Hi). 

Battalion Headquarters,  Headquarters Company, i* Company and the 45rd 
Engineer Company  (DT) continue to be located at Long Binh lost in the l69th 
Engineer Battalion cantonment area,    B Company continues to be located at 
their base camp near the village of Phuong Lam,  on QL-20.     C Comjany re- 
mained at their base camp on QL-20 near the village of Xa Binh Hoa,    L Com- 
pany remains at their base camp on QL-20 at the La Hga River.    The 544th 
Engineer Commny (CS) remains at their industrial site raid base camp located 
on QL-20 at ITui Soc Lu.    The 92nd EH platoon is attached to D Company, and 
the 517th D'i platen is attached to 3 Company,, 

f. Visitors and Awards; 

(1) During tain reporting period the work sites and base camps of 
the 169th Engineer Tattalion were visited'by MG Dillard (Com'anding General, 
USÄEC7   (?)) on 5 May 1970 and 10 Kay 1970, EG Noble   (Conm?.nding General, 
USAECV  (r))on 28 June 1970, 3G Tarbox (MA.CV Director of Construction) on 
14 i^y 1970, 9 June 1970 and 30 July 1970, EG E.T. O'Donnoll   (Comrjanding 
General,   20th Engineer Brigade) on 26 June 1970,  Col Badger  (Deputy CG, 
20th Engineer Brigade)  on 17 June 1970,  18 July 1970 and 26 July 1970; BG 
Cooper   (Deputy  GG, USAECV  (p))  on 20 June 1970,  Col Puller  (Deputy CG.  20th 
Engineer Brigade) on 9 June 1970,  Col Hichols  (CO,  34"th Engineer Group) on 
11 July 1970 and Col Schuder  (Director of Construction, USAECV  (P)) on 14    ' 
July 1970. 

(2) During this reporting period, the battalion has awarded 23 
Bronze Stars and 195 ^^-y Consolidation Medals,    Broakdo^im for the three 
months arc as follows: 

Bronze Star ARCOIi 

May 7 87 

J'tnt? 4 55 

July 12 55 

Inclosure (2) 
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EGBE-OP ■  11 Augast 1970 
SUBJECT: Oporaticnal Report of 169th Encincer battalion, ATO 96491, for 

Period Eliding 31 July 1970« 

2. Personnel, Morale, aiid Discipline: 

a. Personnel; 

(1) The personnel strength totals of the 169th Engineer Battalion 
and attached units for the reporting period were as follows: 

(a) As of 31 iiay 1970 

0W MO 

Authorized    38 10 

Assigned      59 10 

(b) As of 30 June 1970 

Authorized 30 10 

Assigned     34 9 

(c) As of 31 July 1970 

Authorized 56 10 

Assigned     35 7 

(2) The allowing are critical overstrengths and understrengths accord- 
ing to the TOE. 

(a) 11 MOS overstrenghts are as follows: 

HOS DERGRIPTI0IT 

05G20 Radio Teletype Oper 

51N20 Water Supply Spec 

52B20 Generator Operator/!loobanie 

62B30 Engr Equip Rcpaiman 

62E20 Crawler Tractor 

621.20 Trader Operator 

63320 Wheel VehJclo Rcpaiman 

76"i20 Tech Supply Spec 

EM TOTAL 

J.I58 1186 

1115 II64 

1158 1186 

1140 1185 

115o 1166 

1094 1154 

RAM AUTHORIZED/ Ao SIGNED 

E.4 2/5 

3-5/4 4/6 

E-4 7/12 

E-4/6 21/41 

E-4/5 55/49 

E-5 10/22 

E-5 44/54 

E-4/5 3/6 

Inclosu"' (5) 
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BGEE-ÜP 11 August 1970 
SUOJUCT:    Operatioral Roporo of 169t:: Enffinocr Battalion, APO 96491, for 

Period Endin/r 31 July 1970. 

76Y30    Amorcr E-4 7/l2 

81B20    Construction Draftenan E-4/5 6/9 

91iU0    llcdical Corpaa-Ji E-3 l/S 

' (b)    Si7nifica.1t areas of undorstrongth include consüruetion,  super- 
vision,   and naintenanoo.    Tlioso include: 

MOS DESGn.n,TIOil 

tjUtlO C instruction Worker 

51D20 Mason 

51020 Soils Analyst 

51II40 Construction Foror.cn 

51K20 Plunbcr 

521',20 Electrician 

62310 Sn^r Equip Rcpaiman 

62D20 Asph Equip Oyer 

62J20 Con Const Mach Opor 

62W50 First Borr;cant 

62/ao Hoch Maint Appront 

64B20 Heavy Vohiclo Driver 

7ri]20 I-Iaint Data Spec 

82/0.0 Rod & Tapoinan 

9^10 Food Service Appront 

(3)    The inbalanco in iiOS stror^Tth ic a result of the difference 
between the requircuents listed in t'-.o TOE and the present nission of the 
battalion,    Roplr.com^r.ts having different KOS are   riven OJi1 in the needed 
IiOS,     Ecr Gxan\)lo,  ^lv:.;bors   (iilK) ;;ho are not cr.acntial to the present mis- 
sion art Han- trained as construction foreman,  truck drivers, and equipnent 
operators, 

(4) 
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RAIIK AUniORIZED/ASSIGHED 

E.-.5 26/8 

E-4 12/9 

E-4/5 4/5 

E-.6/7 32/23 

E-4 37/28 

E-4 37/16 

^5 41/12 

E-4/5 26/13 

E-4 35/28 

E-8 2/0 

E-3 10/5 

E-4/5 149/83 

E-4 8/2 

E-3 4/0 

E-3 7/4 
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EGBE-O? 11 August 1970 
SUBwrECT:    Operational Report of l69th En^inoor Battalion, ICO 96/r91s  for 

Period Ending 31 July 1970. 

b. Health and Sanitation; 

(1) Tbc physical and ovcral health of the porooanel is excellent. 
Good personal hy;;iono, cleanliness and personal protective aeasiircs are 
enpliasized continuously, 

(2) The ncss halls and sanitation facilities arc inspected regularly, 
and have been found to bo in satisfactory' condition. Deficiencies and recon- 
nondations are reported to the respective coapanios for corrective action,, 

(5) Voneral disease rt.nains a major problem: w.Ltiiin the battalion 
although the rate lias declined in July, Personal protective uoasures con- 
tinue to bo stressed to the troops. The highest incidence of venereal 
disuaco occurs auong the troops stationed in the field. The battalion 
doctor visits each isolated base caup once a week,, 

c. Morale; 

(1) The battalion chapel attendance has rcnained above JCf/o for the 
period. The battalion chaplain visits each base canp once a week to present 
character guidance classes and give religious services, 

(2) The battalion theater continues tc cho-; novics seven nights a 
week. Each of the four company base caaps also show mvies seven nights a 
week, 

(3) Each of the four isolated coripanies operate approved Other 
Sundry Funds for the purpose of serving beer, soft drinks, and snacks, 

(4) The isolated coapanios are served by the 369th Engineer Bat- 
talion Post Exchange, A uobile truck operated by iniC visits the base canps 
once a week to sell itenn not available through Sundry packs and inpress 
funds. The 544th Engineer Oorpany (OS) base canp has a gift shop located 
within the conpound, 

(5) Out-of-country R & R allocations are sufficient to acconodate 
all personnel that desire to particxpato. The battalion has boon receiving 
one (l) allocation per nonth for the new in-country R « R site at China 
Beach, The battalion lias established an R & R facility at II1IC, Long Binh 
Post, Each isolated conpany can reward donorving enlisted uen who perfom 
their duty in an oxcnplary nanner a two or throe day pass to the battalion 
R & R center, 

d. Discipline: During the reporting period there have been 61 company 
grade Article IS's and 31 field grade Article IS's.  The majority of these 
Article IS's wore for failure to report for duty and disobedience of orders. 
Five special court-martials have been convened during the reporting period 
with two pending as of this date. 

FOR OFFICIAL USE ONLY 
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BGBE-OP 11 Au^unt 1970 
SUBJECT:    Oporatioml Report of 169th En-inoor Battalion, /c'D 96491, for 

lJoriod liülirv; 31 July 1970. 

0.    Casunlties:    Burinff the rcportinc period the battalion has suffered 
tno following cacualticci 

(1) Killed:    one atruck by lightning 

Killed:    one Ghot accidentally 

(2) Wounded in Action:    None 

(3) Injurioc, non-hoctilo causcB:    The battalion suffered 11 per- 
sonal injuries durin('-; the period.    One   (l)    resulted fron accidental or 
intended weapons incident.    IVo suffered injuries in v' iclo accidents, 
Tlio ronainder wore suritained while on duty status. 

(4) The battalion had one patient evacuated from Viotnau for 
psychiatric disorders, 

3.    Intelligence, Counter Intellif-ence,  and Bneny Activity; 

a,    Intelligence and Counter Intollip:onco; 

(1) 'The battalion has perfomed no Conbat Intelligence function 
during the past reporting period other than reporting- to liigher headquar- 
ters all incidents involving cnoriy activity in the AOR that involve either 
units within the battalion or security forces provided for the battalion, 

(2) The battalion receives intelligence infomation concerning the 
Long Binh area and Long Khanh Irovince in the fom of Intelligence sunnar- 
ies fre?: Long Binh Post,   II Field Force, and Long IGiahh Province Advisory 
Toans.    These ZMTSUTiS are received daily, 

(3) Periodic intelligence briefings arc given to officers of the 
battalion by the 18th ARW Division,  the districts along QL-20,  and the 
1st Air Cav. Divinion,    By :uoana of close personal contact with the UIW. end 
district';, the battalion is kept abreast of the tactical situation, 

(4) Rocons in the fom of sweep toans are conducted 2 tines a week 
forward of the 159th Engineer Group sector of the defensive porineter, 

h.    Bofenso Rcr-^onsibi"'..itiosi 

(1)    The l59th Engineer "attalion falls ir-Tcr the control of the 
159th Engineer Group for Long Tinh Post porineter defence.    The 169th 
Engineer Battalion provisos ^U'vrds for tliroe 12 hour posts end one 24 
hour post.    In acllition, a reactionary force is provided on call, 

(2^     Each   isolaLed  company  Is   responsible   for  its  perimeter defense. 
Each  company   is   assisted  by  an  RF/PF  company  that   provides  manpower  to   the 
bankors . 

(6) 
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BG-BE-OP ' 11 Av-ust 1970 
SUBJECT: Operational Report of 169th Engineer Battalion, APO 96491; ±'or 

Period Ending 31 July 1970 

c. Enemy Activity; 

(1) There vere no construction day, lost due to enemy f.ctivity 
During the period. 

(2) On 4 June 1970, 2 (two) rounds passed through the windsheild of 
an A Co 5/4 ton truck traveling in vie of YT 4453. Wo injuries0 

(3) on 29 June 1970, 4 (four) lowbed trailers and 10 (ten) ton 
tractors vrere ambushed about 20 kilometers oast of Vo Bat, Several tires 
were shot but no injuries sustained. Tractor and trailers wore on combat 
support mission„ 

(4) On 2 July 1970, a l/4 ton true]: from the 43d Engineer Co was 
fired upon by small arms in the vicinity of Trang Bom (QB-l). Rounds hit 
the road causing no damage to vehicles or people. 

4. Operations, Plans, Training; 

a» Projects completed during reporting period: 

(l) Combat and Q-porational Support 

(a) 140-3r5aO-0-20t Equi-puent Support, 79th En.-:ineor Group, A 
Compgn,y l59th En/cinecr Battalion; Provided one fork lift. Starting date 
11 May 'l970, completed 27 May 1970. 

(b) 139-5588-0-20. Equipment Support IIFFV. C Company, 169th 
Encj-'ieer Battalion; Provided dozer to construct 6 berms and gun position. 
Starting date 5 1970, completed 29 July 1970. 

(0) 109-5595-0-20, Equipment Support 79th Engineer Grout), A 
Company, 169th Rr-dnecr Battalion; Provided four 25 ton trailers with 10 
ton tractors. Starting date 14 May 1970, completed 18 May 1970. 

(ä.) I9O-569I-4-25. Equipment Support 79th Eiyinocr Group, A 
Company, 169th. Bndnocr Battalion; Provided throe 25 ton trailers with 10 
ton tractors. Starting date 21 June 1970, completed 24 June 1970» 

(G) 191-5589-0-20, Equipment Support, 79th En^ineor Group, A 
Company, 169th Engineer B,?.,.talion; Provided -two 25 ton trailer with 10 
ton tractors. Starting date 51 Hay 1970, completed 3 Ju^e 1970. 

(f) 243-6511-0-20, Ecuipmcnt Sii-pport 79th rJnrrineer Group. B 
Company, Iftyth Enginpqr Battalion;  Provided one 60 ton trailer. Starting 
date 5 June l^TG, completed 10 June 1970. 

(7) 
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BCBE-Or ii August 1970 
SUBJECT:    Operational Report of 1 69th Engineer Battalion, APO 96491,  for 

Period Ending 51 July 1970, 

is)     2A3-r)729-)-2% MLinten^-ncG of Base Camp Peri.neterF  Long 
Binh Post. IHIG.  169th avincor r^ttilion;    Repaired bunicers and installed 
concertina and trip Hares,    Starting date 2 July 1969, conploted 9 June 
1970. 

(h)     289-6109-0-20, MaintonrncG of Base Canp Peririicter,  544th 
Engineer Conpany»    Repaired bunkers and installed concertina and  trip flares« 
Starting dato 2 Dcconbcr 1969, coiupletod 9 June 1970« 

(i)     289-6111-0-20. Ihintonaj-ice of Base Camu Periaioterf B 
Gcramny,  169th Engineer Battalion;    Repaired bunicers and installed concertina 
and trip flares.     Starting dato 2 July 1969, conploted 9 June 1970. 

(J) 289-6112-0-20,, Haintenanco of Base Carip PcrJjseterf C Com- 
pany, 169th Bn,-':ineor Battalion: Repaired bunicers and installed concertina 
and trip flares.    Starting date 2 July 1969,  complotcd 9 June 1970« 

(k) 289-611^-0-20. ^alntenpjico of Base Cciav Porimetcr, B Com- 
pany. 169th En,?:iacor Battalion: Repaired bunkers and installed concertina 
and trip flares.     Starting date 2 July 1969, completed 9 June 1970, 

(2) MCV Advisor'Facilities;    None 

(3) MlniinuD Essential Requircnents;    None 

(4) Linon of Corrninoations: 

(a) 489-5507-0-20. Base Camp naintenancc, 3 Company 169th 
Engineer Battalion,    i'iinor repair to DOSS hall,  shower, latrines,  and 
electrical wiring.    Starting date 26 Bocembor 1970, conplotod 50 June 1970. 

(b) 48^-5508-0-20. Base c^ra nalntonajico, CComp.qny, 1.69th 
Enfcinoea: Battalion.    Minor repair to moss hall,  latrines, and electrical 
wiring.    Starting date 26 Bccci.bcr 1970, completed 30 June 1970, 

(c) 469-5509-0-20, BaaQj camp raaintcnanco. B Gomnany l69th 
En^ginpcr Battalion.    Minor repair to mosG hall,   shower,  latrines,  and elec- 
trical wiring.     Starting date 26 Bcconbor 1970, conploted 50 Juno 1970. 

(d) 489-5512-0-20,, Ba_3G canp maintenance, 544,th Engineer Com- 
pany  (CS),  169th Er-^inecr Battalion,    ilinor repair to neas hall,' shower, 
latrines,  and electrical wiring.    Starting dato 26 Beconber 1970,  conplotod 
30 Juno 1970. 

b.     Active Pro.iocts! 

(1)    lonbat and Operational  Support 

(a) 291-6;OB-5-25T I'iaintonance Long Bir.h Post i'ori.iotor. Tho 
1691U Engineer Battalion repaired bunlcoro and installed concertina wire and 
trip flaivt,.     .'untinucus. ° 
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EGBE-OP 11 August 1970 
SUBJECT:    Operational Report of l^;th En^incor B-ittrlion, AJ-'O 96491,  for 

Period Ending 51 July  1970. 

(b) 291-6300-7-25,  T-hinLcr.ancc of base cc-.ip porinctcr,  each 
coupany on QIJ-20.    Repaired bunkers and installed concertina wire ojid trip 
flares.    Continuous, 

(c) 489-0504-0-01.   EY70 Prorrran, Restoration of Q^-20 fron 
Gia Kien to II/III Corps Border,  169th En-.-ineer Battalion;    Conütructing 
65"4 kiloneters of i'iAGV standard class A highvay,     1,250,495'^ of clear- 
ing and grubbing, placed 1,445,634 CY of subbaso,  placed 159,000 CY of base 
course rock, paved 52,75 kiloneters of let lift and 28.09 kiloaotora of 2nd 
lift using 129,000 tons of asphaltic concrete, placed 489 LP^." culvert, 
1389 LP-50" culvert,2814 LP 36" culvert,  286l LP 48" culvert, 1869 LP 60" 
culvert,   216 LI1' 108" culvert,  constructed 107 headwalls usin;; 1^84 CY con- 
croto.     Started 15 Sept 1969,  ostinated conplotion date 1 Doc 1970. 

(5) MA.CV Advisor Pacilitios; 

(6) Base Construction: 

(a) 43-280-01-T-7S   (B a D) Outdoor Recreation Facilities, Long 
Binh Post,  Conpany C,  169th Engineer Battalion:    Project consists of con- 
structing four softball fields,  four tennis couxtc,  four basketball courts 
and thirty volleyball courts«    Project has not been started dac to lev 
priority. 

(b) yr5-0308-0-l Road paving, Lon-^ Binh Post,  Oc:yoo.ny A 169th 
Engineer Battalion;    Consists of paving arterial  streets on Long Binh Post, 
Xirojcct to be started after conplotion of QL-20, 

(c) Errrineor Plans;    During this quarter the battalion con- 
tinued to nako fields chan-us to the plans on QB-20.    The as built drawings 
are being kept current, 

(d) The crusher conplex at Gia Kiua produced 5°,395 ^ of 2" 
(-), 13,315 CY of 3/4" (-), and 20,432 tons of asphalt during the report- 
ing period, 

f.    Training: 

(1)  Formal training is conducted in the battalion on Sunday and 
Tuesday evenings.  Mandatory DA and USARV subjects are taught.  The major- 
ity of the training is carried on at the company level in commander's lec- 
tures and regular classes.  At battalion level, a class in counter-Sapper 
techniques is conducted every two weeks by the S-2 staff and officers from 
the companies.  The class is given to all new personnel and includes the 
skills that relate to perimeter guard duties such as weapons familiarization, 
artillery Clre and adjustment, enemy sapper techniques and starlight scope 
operations. 

(9) 
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EGBE-Or 11 Au^Dt 1970 
SUBJECT:    Operational Report of l69th Encinccr Battalion, APO 96491,  for 

Period 2ndia:j 51 July 1970 

(2)    Cor.ipany A, Direct Support i'iaintcnancc Section conducts OJT for  • 
ARVN nochonics.    There is an average of ten ARV1T noclianics for each class 
of twelve weeks.    The classes ^.ro run on a rotation basia with each mech- 
anic /jotting a chance to becouo faniliar with both onfinoor and ordnance 
cquipnciit.    The program is working vrall but the Til's arc still not avai- 
lable in Vietnanoso.    This continues to slow down the learning process due 
to the obvious language barrier. 

(5)     The 43d Engineer Conpany  (DT) has onployod VN drivers to sup- 
plcncnt their effort in obtaini;^; maxinun utilization of the GI-JJC dunp trucks 
that wore received under the IICA/LOC buy prograa, 

5.    Logistics; 

a. Equipnont Status;    The following list reflects Hission Essential 
TÖE/i'ITOE equipnent shortages for this battalion, which impact upon oission 
acconplishaont. 

yor^cuTURE AUTH 

Contact Trk,   Shop Maint 6 

Semi-Trailers,  LB 25 Tor. 24 

Truck, Utility,   1/4 Ton 24 

Voiding' Shop,   500 Aap 8 
(Including 544th) 

Note:    On the  semi-trailers, 13 of the 16 on hand are unserviceable,   (Code 
H), but arc being used pending receipt of roplaccncnt trailers, 

b. MJA/LQC Pro, geni    During this reporting period the battalion,  the 
544th Engineer Go,   (OS), and the 45!3- Engineer Co,   (DT) had on hrjid the 
following itens  of MCA/LOG equipment: 

ITEM OH mWD 

Bucket,  Concrete 1 

Compactor,  Sognontc-d 2 

Ccmprossor,   600 CFII 2 

Curbing Machine , Extradcr 1 

Distributor,   Bltuirlnuus 25OO Gallon 1 

(10) 

FOR OFFICIAL USE ONLY 

0/H SHORT 

5 1 

16 21 

22 2 

6 2 

 , ;     ■      ■      ■  ■--.       ■ ■ — 



rvn^fws^sTHwwwpa 

EGJ3E-0P 11 August 1970 
SUBJECT:    Operational Report of 169th iii-iiiGcr Dattalion, Al'-O 9649I, 1 or 

Period Eb.dinG 51 July 1970 

Distributor, Vator 5000 Gallon 2 

Drill, Rock 2 

Sacavator, Hydraulic 2 

Grader,  Sloper Attechonnt 2 

Loader, Scoop 6 Cubic Yard 3 

Paving Machine 2 

Roller, Vibratory 2 

Roller,  Self-Prop 8-13 Ton 2 

Spreader, Jersey 1 

Sweeper, Rotary 2 

Taaper, Hand 3 

Tractor, ITT D9G 2 

Tractor, Utility Pcttibono 2 

Trudc, Dunp 20 Ton 71 

Welder,  400 AMP 2 

Welder,  600 Altf 1 

c.    Maintenance Float Itons: The battalion lias the follüvin^ itens of 
float equipnent on hand: 

IT3I ON HATO 

Tractor,  D7E 5 

Tractor,  83OM     ' 6 

Scoop Loader,  2 l/2 Yard 3 

Trk,  Gnr^o 2 l/2 Ton 4 

Trie,   Dump  5 Ton 9 

Trie,   TracLors,   5 Ton 1 

(11) 
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BGBS-O}' 11 AucMat 1970 
SUBJECT:    Operational Report ol 169th Ilnplnccr Battalioa, AI'Ü 96491, for 

Period Endlrig 51 July 1970, 

Grader,  ritzd, 1 

Sera..or,  13 Cubic Yd.N 1 

Generator, 10 KV 2 

Gonorator, 5 KV; 6 

Generator, 3 KW 2 

Generator, 1.5 KW 2 

Generator, 100 KW 1 

d» AniTunition; During this roportinj period some denolitiou suppliog 
wore in short supply, 1'articularily critical was the shortage of dotonat- 
ing cord and nilitary ciynanitc. Those itona are unod in our quarry opera- 
tions and this affects our blasting schedule, 

e. Maintenance; 

(1) Tho battalion deadline rate for USASV critical oquipnent has 
averaged B,1)0^  for tho past quarter. This has complied vith tho 20th Engin- 
eer Brigade goal of 8.5/" and lias show noasurablo iaprovcuont over the rate 
of 9«0/-J for tho previous quarter. Of significant consideration is the fact 
that while the nunber of maintenance personnel has rcuainod at original TOE 
strength, tho quantity of oquipnent supported lias increased greatly due to 
tho addition of two attached eartlmoving platoons plus tho Quarry and As- 
phalt Plant of tho 544th Engineer Conpany (CS). 

(2) An unfavorable aspect of naintcnanco has been tho rise in the 
deadline rate for UCA/LOC oquipnent over the quarter to an average of 16.2$. 
Tiiis is a result of an incrcaso in the nuriuor of 12 cubic yard dump trucks 
deadlincd each week. This deadline vail cxpectedly bo diuinished by acquisi- 
tion of nuch naintenr-nce cquipnont necessary to repair these trucks. 

1. Construction fiaterials: 

(1) No project was stopped during this reporting period for lack 
of construction oatcrials, 

(2) Large sizes of culvert renaincd in short supply, i.e. 60" and 
72". These shortages were partially solved by use of Kulti-Flate Pipe Arch 
(IH'PA) where possible, 

g.  Mineral Produces:  0ICC contracts for HMK-BRJ have provided base rock 
and blast rock for use on Q;,-2~).  The base rock was carried directly to the 
road and placed on the road or stockpiled close to the road project site. 
The blast rock was carried to banana Quarry, crushed and tfCcou to the road. 
Some of the Mast rock was al'-o ucod to stabilise very soft areas on QJJ-20. 
In all, '(., 275 cubic yards of bas« rock vpf  obtained fron lbvlÄ-BHJ, 
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EGBE-OP ■   11 Augast 1970 
SUBJECT: Operational Report of 169th Engineer Battalion, A?0 O649I, for 

Period Ending 31 July 1970. 

h. Contract RosotirGcs! ITo civilian trucks have been provided to the 
Battalion this quarter. The haul requirccont was not with TOE and IlCA/LOC 
equipnent, 

i. RVHAF Inprovonont; During the reporting period the 169th Engineer 
Battalion continued its participation in the RVHAP inprovenent and nodem- 
ization prograju by transferring one truck wrecker, nediua, 5 'ton,  M545&-2 to 
the Republic of Vietnan. 

6, Force Bevelo\nent; The 169th Engineer Battalion and subordinate Conpany 
AOR's renainod unchanged over this reporting period, 'ihe 544th Engineer 
Conpany (CS) continued to operate the industrial site at Gia Kien, consisting 
of a quarry,, crushers and asphalt plant, 

7« Connajrid Managonont; Continued emphasis Ivxs been placed upon the accuracy 
in preparation of the project data reports. The increased enphasis has re- 
sulted in inprovod nanagonent of the construction projects, 

8, Inspector General Activities; The battalion acting Inspector General 
investigated 10 coaplaints during this reporting period. All conplainta 
were local and were resolved at the unit.level, 

9, PIO; During the past reporting period the battalion subaitted 21 feature 
stories and 260 honetown news releases. Three of the feature stories were 
published in journals circulating throughout the Republic of Yietnan, 

10, Civic Action; 

(a) Social Welfare; 

(1) The 169th Engineer Battalion spent a total of about 50 nan days 
on Civic Action projects during the past quarter. Such as building access 
roads and providing drainage structures. Many other things were done to 
assist the people while the regular road was being constructed. Fill nater- 
ial was provided for the people to help then inprovo their area, 

(2) Assistance was given to one orphanage, one church, one MACV 
subsector and the villages around the conpany base canps, 

O3) Specific Projects: 

(1) A load of food and clothing was taken to the Dominican Sisters 
Orphanage in Honai, 

(2) A largo plot of ground was cleared near the 0 Go base canp 
(vie. XT 4333) so that local people could farm the area. 

(3) Clearing war, acconpliohod at Kien Tan Subsootor in preparation 

for expansion of District Headquarters. 
13 
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EGBE-OP 11 August 1970 
SUBJECT:    Operational llcport of 169th Engineer Battalion, APO 96491,  for 

Period aiding 31 July 1970 

(4)    Nuncrous hoaec and churclTOs vrere given fill to assist in build- 
ing drivewayG and floors to buildings. 

SSCTIOIT 2:    Simific?Jit Losüon Learned: 

1. Personnel:    Hone 

2, IntGllifconco;    None 

5«    Operations: 

a. Axle loads and design criteria 

(1) Observation:    Civilian traffic axle loads and design criteria 
do not appear in agreenent.    Recent spot tests indicated axle loads of 15.8 
tons, 14«7 tons and 22,8 tons.    Those uere cut lunbor and tiubcr loads south- 
bound on QJi-20,    Al-'.ost all northbound traffic is consistently heavily laden. 
At this tine about 27 El have a double-lift of asplialtic concrete of 5"«    -^n 

additional  25 HI are of single lift configuration of 2%". 

(2) Evaluation:     Such loads will cause a rapid buildup of design 
load repetitions,  quickly  decreasing the life of the road causing early de- 
foliations and subsequent failures.    More tests will be conducted in the 
future. 

(3) Recomcndation:     In the future either pavenent design should 
include such axle loads in design analysis or a system of weight limits be 
initiated sinilar to the U.  S, highway system.    Traffic must return from 
temporary bypasses to the newly paved roadway as  soon as wet weather arrives. 
The roadway either aunt bo designed to accomodate those real-lift loads on 
first lift asphalt or production and haul resources mst be sufficient to 
very rapidly overlay behind initial binder course. 

b. Lining of ditches in populated areas, 

(1) Observation: In Nguyen Hue on QJJ-20 a serious erosion situa- 
tion existed. The ditch eroded downward and into the F£ 69 roadway posing 
a distinct and difficult problem, 

(2) Evaluation:  Traffic,  the existing village structures, and 
other connitnents precluded na.jor earthwork to remedy the problem,    A lined 
ditch appeared to be the  solution with diversion ditches cutting off a por- 
tion of the normal ditch flow-.    The ditch wan lined with half sections of 
60" CKP,  anchored and cocurod together with proper overlap.    The villagers 
participated in the operation on request. 

(14) 
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EGI3E-0P ■ 11 Atvjust 1970 
STIBJ3CT: Operational Report of 169th Engineer Battalion, APO 964919 for 

Period Ending 51 JvJy 1970 

(3) Reconncndation: The toll-culvert lined is an excellent solu- 
tion to laiilt up area drainaoe and with proper planning and execution can 
be developed into a relatively permanent structure, 

c. Asphaltic concrete for scouring pads on culverts 

(1) Observation: Concrete scouring pads are time consuning to 
place and form, 

(2) Evaluation: For snail culvert installations, an asphaltic 
concrete scouring pad is effective and easy to install. It servos the pur- 
pose with nach less expenditure in terns of tine money, 

(5) Recoaaondation: For all culvert installations of 48" culvert 
and smaller, asphaltic concrete should he used for the soouring pads, both 
upstream and dovmstrean. For culverts greater than 48"f doncrete scouring 
pads should be used, 

d. Movable jaw "floating" on pitman arm. 

(1) Cbr;cr.ratir±.; In the 410 ÜPH crasher, it was observed that 
the movable jaw was "floating" on the pitman earn while the crusher was 
operating, 

(2) Evaluation: The bolts wore all tightened in an effort to stop 
the floating on the pitman arm. This was not effective in preventing a 
condition that could cause severe damage to the crusher, 

(3) Recoouendation: The pitman arm keepers were worn from 1/2" to 
5/4"» These were built up and the problem was eleninated, 

e. Vibrating grizzly 

(1) Observation: In a quarry with a great deal of overburden, it 
becomes extremely difficult to separate the mud from the rock. When the 
rock goes into the primary crusher, the mud tends to clog the screens and 
prevent flow through the system, 

(2) Evaluation: A vibrating grizzly can be used to strip the raud 
from the blast rock before it goes into the crushers, 

(5) Recoruondation: When there is a groat deal of mud mixed with 
the blast rock, a vibrating gri-sly can be used to greatly facilitate the 
production of rock due to the fewer number of stoppages for mud in the 
screen. 

(15) 
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KBE-Or •   n August 1970 
SIDJECT:    Oporatiorcl Rcporb of l59t:-i Encinocr Br.ttalion, APO 96491,  for 

Period Ending 31 July IS70 

f.    Anount of vibrr.tion in vibratiii rizzly 

(1) Observation: Tlzinz  tho heavy duty 25 horsepower notor on the 
vibrating (jrizzly,  there wore not onou^h RPH's to vibrato tho ßxizaiy so 
that the riud vrauld separate frou tho rock. 

(2) Evaluation: Tho hoa-'/y duty, 25 horsepower notor operated at 
1200 RPM whereas the standard speed, 25 horespower notor operates at 1745 
RiVI's. 

(3) Rccoancndation: The standard speed notor should be used to 
provide the added EPl-I'a for tho grizzly. In addition the rear of the griz- 
zly was elevated to increase the slope. This was cooploted and the new 
notor installed. This oleninatod tho problenc 

g. Vfct weather culvert backfill expedient 

(1) Observation: Heavy rains (48" in 6 weeks) halted progress on 
a double 48" culvert installation with tonporary bypass in'use and excava- 
tion initiated. However no forward progress could be nade. Up to 500 
vehicles required daily passage in both north and southbound directions, 

(2) Evaluation: The sane heavy rains also precluded soil backfill 
duo to excessively hijh noiature contents. No other nomally enploycd 
naterial was usable. A trcatnent of lino or cenont under extrenely wet 
conditions and tho tine franc available was infeasible. In tho noantime the 
bypass continually deteriorated necessitating 2 dozers in full tine recovery 
status. It was necessary to backfill the excavation without culvert placed 
on two previous occasions just to pass traffic through the area. By the 
third attempt fcho culvert had been placed so asphaltic concrete was used to 
establish a sound backfill over the culverts and provide a travelled way 
of about 15', 

(3) Recor.L'.onclation: As a last ditch effort under oxtrenoly wet 
conditions a linitcd anount of asphaltic concrete will establish a satis- 
factory backfill and travelled way, 

h. Culvert Forocastir.f: and Placencnt on Bypasses 

(1) Observation: Culvert construction on bypass roads is often 
ignored or asnu'ied too costly, 

(2) Evaluation: lloivxilly bypass roads will require at least a 
reflection of t'e.o LOG's drainage if work will require use of tho bypass 
during the n;onsoon.  To 1, ,T;oro this situation vail result in numerous 
delict one to ; :>■-. fr.il to plan for it could renult in CiiB forecasts falling 
perhaps 20'.. short v; requircnents.  Although so; 10 of this GIL" is recover- 
able i n re!:;ova 1 . 

(16) 
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EGBE-OP 
SrajECT: ^oration Report of 169th S^ 

Period Endirvi 31 j^y 197o moer Battalion, VO H^V910 

i. Surge pile at crusher sites: 

the tTO SLSl^rtta S^oS;^ a" E— *—y ^twocn 

«rt stop production lor a^ «1" ™?f ^ beteom ™its. i^'ono u_oIt 
stoppod.    With mlts sooa^o?^     ' ^ mits te t!l£lt s^l^ »= la offoot 
dopondoatly.    Bova, ti_no-för   ?o LSfi^^f' ^f" :taotlms ^>Ploto"" . 
ao tho addition down ttaos for eaoJ^if^If31 site with<«* ^s» Pilos 
bctoeon the units, tho dovm S™ ■       i 1:ho sori£!e.    With surge piles 
averse toe of tie ot^^ts! ^^^«^ and bcooaeo^Set an 

mure ^t^TtlZuT** ?il0E b0 ^^ -—'i -Phasis in 

4.    Trauung:    None 

5«    io£istics:    None 

6<    Connuninn-hinn^.    jTono 

DISOSHiUTlON: 

2 
5 
3 
4 

15 
25 

CINCUSAPAC, AKl'T:    GPOP-nr 
CG, USiVH\r, ATn,r.    Avrac^ 

S?2^!(^AT,J1T: AVCC^ 
CO, 169th a^ Bn, Am:    ITSB-OP 

COIIira,LY SAIIÜERS JR 
LTC,   CE 

L/ 

Coraraajidin^ 

FOR OFFICIAL USE ONLY 

.-   Uli :.--: ttl   *,        -  .'.-...a-..^.a.-....-i..^a„-.Ut-.a..-.^,..-      jMi    :...■      ,..,.....  ....-..-.-..■-. ^.,:..^.^.,^:,l.-...^::.. .:.. .  i^-J^..^-,:^^^—.^.—..^     ..-.^^J 



I   ., .-. ...,...:.-.^r>.,i-,.-. .. .j,••nyyQ.vft&fr'Qfiii vi-s-^™i?^?'.^rwTT'i-rui'^fp^-'- ■r^.>r^-r™^r^:,i?:j-+:.-*^.*.%ww?^^*w^ 

i^»WIWiwt_mwiiimw<HH.ii i IM_  i iiiM«awiiii<^y^^yw-PT"-?j».»fyiMffgi 
s     1 

Is 

BLANK PAGE 

.• i 

: 

. .^V^-JJ  
mt^:9*tS 

iimW"^■•'•^¥■"f-^^"■^'■^'■■''---"'■'^■-^^•^^^■'^■■■^-■"  ^.^U^l.MMa^^.^WM^^^.-.^.^iaJiJ^^ 



fr-   ■-        ;■■■   -/^'sv^ 

EG3-C0   (11   A'jr 70) 

;ri( '--'■•-■•ü -- 
1 -.     -1 r-rip,        ■   p.       r. :iMy 1?7C, -^ rro ■L :-0 

DA, II.:,  I59th 2n|rinccr uronp,  .TC 96491    19 Au.^st 1970 

TC:    C crrT.n'' ir. r 20ih .-r-ine"r irirrJe. ■■'/TI-C'■,   ;rr CA/.OI 

1. This head.-.u^rt-rs has revie-./sd the C-eratior.rl P.erort - lezzenz Lerar.ed 
for the Quarterly Period_ending 31 July 1970,  from Headouarters,   169th 
Engineer Battalion. 

2. Conrents follow: 

a. Section IT.  rM'f-.jjraph 3a  (Cperatlons):    Detail?'1 tents on arJle ]carlg 
and traffic count a are nov; be-in:   coru'.v.ctcd en    L-r.C.    i report will vo 
cevelüped b-.cc;c en the £i~0irz:z; liiia report will be corplctod and Ton^röed 
to higher hecequarter« within a ncnth. 

b. Section II,  :•.!••■:. irrh :c   (Cper.-.tions) :    The only asphalt that is used 
for ccouring pads is bad acpl-.rat that docc not neot rler.ign" ^ccificationc-, 
aspr-alt ti.at h.:.z gelten too cocl,  and asphalt that cannot bs ■placed  on the 
road due to heavy reins. 

L IVT  /..  BnC-'ui 
Colonel,  CE 
Ccnnaiding 

■z^rv^. 

FOR OFFICIAL OSE ONLY 

«^■^-■■■-riV^-hllMMi'a^Vi'iJ. rfi nil-1 \' 
. ■   .. ... .J,,^it.^^^^t<m,..rt-^^^^.. . ^.^..^.^.:..J.>-J:. 



a^ippjpppppjgWW^WBPJjiP^ 

AVBI-OS (11  Aug 70)    2nd Ind 
SUBJZGT:    Operational Report - Lessons Learned,  169th Engineer Battalion, 

Period Ending 31   July 1970, KCS CSFÜR-65 (R2) 

DA,  HEADQUARTERS,  20TH EMGIKT2:'"il BP.IGAD3, APO    96491   2 7 AUG 1970 

TO:    Cormanding General,  United States Army Engineer Command Vietnam 
(Provisional), ATTN:    AVCC-l.C, APO   96491 

1. Submitted in accordance with letter, AVCC-MO,  USAECV(P), dated 
13 July 1970,  subject:    Operational Reports - Lessons Learned (ORLL's). 

2. This headquarters has reviewed the Operational Report - Lessons 
Learned for the quarterly period ending 31 July 1970 from Headquarters, 
169th Engineer Battalion and comments of indorsing headquarters. 

3-    Comments follow:    Section II,  paragraph 3a,  page 14;    Only the 22.8 
ton axle load exceeds the pavement design loading of HS-20-44.    A GVN 
regulation concerning maximum axle loads is highly desirable and is 
recommended. 

FOR TtE COiMl-iAKDiR: 

(J V)4in^L 
D.  L. MC BRIDE 
1LT, CE 
Assistant Adjutant 

Copies Furnished: 
CO, 159th Engr Gp 
CO,  169th Engr Bn 
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AVCC-H3 (11 Aug 7u) 3rd Ind SEP  0 1 1970 
SUBJiiCT:     Operation-1 Reports - Lessons Learned for 169th Lngr m 

DA, HQ, US Army Engineer Conira-nd Vietnam,  (Provj, APO 96491 

TO:    Comin-.Jicling General, United States Army Vietna-n, ATTK.    AVKGG-D3T, 
APO 96375 

Subject report is under revievif in this Headquarters.    Comments for 
inclusion in the Headquarters USARV indorsement to CikCUS AiPAC v/ill 
be fonvarded to your Headquarters by separate cover. 

FOH THE COMMANDER: 

ROBERT E.  SHE; 
CPT, AGO 
Assistant AdjutTjit 
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AV1ID0-Ü0  (11 AU.T 70)   Uth  Tnd 
SUBJZCT:     Operational Honort of lC9th Engineer Battalion, APO    96U91,  for 

Period "ndir. -  31 July  1970 

Headnuarters,  United States Army Vietnam,  APO Can Francisco    96375        16 MOV 1970 

TO:     Commander in Chief,  United States Army Pacific, ATTN:     GPOP-DT, 
APO    96558 

1. This Headquarters has  reviewed the Operational Report-Lessons Learned 
for  the quarterly neriod endinr  31 July 1970 fron Headquarters,  169th 
Enrineer Battalion and conur.ents  of indorsing headquarters. 

2. Comments  follow: 

a. Reference iten concerning "Demolition Supplies," page 12, paragraDh 
5d.  Detonating cord has been and is still in a critical supply posture and 
is bein^ allocated each month by Headquarters, USARV.  The allocation is 
based on available assets (on-hand assets and projected receipts). Military 
dynamite was in short supply for a short period of time in the Long Binh 
Depot but not in any other de^ot area. This shortage was satisfied by the 
arrival of shipments of dyranite from Korean excesses and a redistribution 
anon^ in-country depots.  Requirements for military dynamite have been 
forecasted and will be satisfied by redistributing in-country assets or 
programmed receipts from out-of-country. This Headquarters has encouraged 
units operating quarries to use electrical firing methods. This would 
reduce requirements for detonating cord. Even with the criticality of 
detonating cord and temporary shortage of military dynamite, no blasting 
operations were held up or had to be rescheduled.  Recommend USARPAC and 
DA insure the continuous shipment of detonating cord and other explosives 
to Vietnam. 

b. Reference item concerning "Aide Loads and Design Criteria," page lh, 
paragraph 3a, Ist Indorsement, paragraph 2a, and 2d Indorsement, paragraph 
3. This Headquarters will investigate the possibility of amending UACV 
Dir. 1*15-6 which sets the traffic factor of roads at either 0.2 or 0.8. 
No action by USARPAC or DA is recommended. 

c. Reference item concerning "Lining of Ditches in Populated Areas," 
page l'(, paragraph 3b.  Lining drainage ditches with half sections of 
metal culvert pipe will assist in eliminating erosion problems.  Ho action 
by USARPAC or DA is recommended. 
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AVHDO-DO  (11 Aug 70) kth Ind 
SUBJECT:     Operational Report of 169th Engineer Battalion, APO 

Period Ending 31 July 1970 
96h91,  for 

d. Reference item concerning "Amount of Vibration in Vibrating Grizzly," 
page l6, paragraph 3f. Based on the conditions experienced, concur in 
recommendation for application at this site only» No action by USARPAC 
or DA is recommended. 

FOR THE COMMANDER: 

Cy furn: 
USAECV(P) 
169th Engr Bn 

iibJL. 
Wc.O'OK 

;i'T, AT.C 
assistant   Adjutanl General 

■ 
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GPOP-DT  (11  Aug  70)     5th  lad 
SUBJECT:     Operational  Report  of  !!Q,   169th  Engineer Battalion   for  Period 

Ending  31 Julv  1970,   RCS  CSFOR-65   (R2) 

HQ,  US Army,   Pacific,   APO San  Francisco  96558 2 + OEC    7Q 

TO:    Assistant  Chief  of  Staff   for Force   Pevelopment,   Department  of   the 
Army,   Washington,   D.   C.   20310 

This headquarters   concurs   in   subject   report   as   indorsed. 

FOR THE COMMANDER IN  GRIEF: 

^ L.M.   OZAKI 
CPT,   AGC 
Asst AG 
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UNCUSSIFIED 
Security Cl»»mficBtion 

DOCUMENT CONTROL DATA - R i D 
(Security elmutiitcmlion ot llllo,   body of nbatrmci mnd indeMing annotntu irtfd wh*n   Ihr avr-rall report  ■■   r In utitifdi 

'^•.   WCPOWT   sGCu«!''    CL. I.   ORIGINATING   ACTIVITY  (Corpormf muthor) 

HQ DA,  OACSFOR,  Washington,   D.C.       20310 

SV.   IC«  T.O. 

FOR OFFICIAL  USE ONLY 
2b.    GROUP 

S.   REPORT  TtTLE 

Operational  Report  -  Lessons  Learned,   HQ,   169th  Engineer  Battalion 

4.  OCICniPTIVE NOTES fTypm at rwpott mod Inclumlrm tUfe) 

Experiences of  unit  engaged   In  counterinsurgency  ope rations   1   May  to   31   July  1970. 
[«    AU THOHOI f^lral MOM, ailüdlm tnlltml, tmml nam«) 

CO,  169th Engineer Battalion 

I. REPORT DATE 

11 August   1970 
XT 

71. TOTAu  'O. O^ PAGES 
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CONTRACT OR GRANT NO. 

b.   PROJEC T MO- 

N/A 

00,   ORIGINATOR'S   REPOHJ    NUUBER|S| 

703048 
Bb.   OTHER   RTPORT  NQlS) (Any othtit numhrrs  that -nuy  bf mmalffnod 

tttla rtpnri) 

(0.   DIS1 .11 BUT ION  STATEMENT 

II-   SUPPLEMENTARY   NOTES 

N/A 

lt.   ABSTRAC T 

DD ,Fr..1473 

!i.  SPONSORINC.  MILITARY   ACTIVITY 

DA,  0ACSF0R,  Washington,  D.C.       20310 
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