
I i

. ~ V. _ „_____

tecyy—^R-OC’?*?) I vfg'>z^<k FrrePr



DAflAGE DEPORT = ^J’GTED FACJLTTIFS
“ W!$: T^r^ITKT^^ ----

LEONARD^ AAA  ST^ '

1, 9s'noral: Representatives of the Tf3Ar District, ?tew "A?rk5. visited the 
Leonardo AAA Site at 1030 hours on 23 r'av 1958 to investigate and report on the 
extent of damage to Engineer^constructed facilities resulting from the explo­
sion xshioh occurred in the Launcher Area or 22 ?-’av 1°58O

2O ’’’’he initial explosion reportedly occurred at 131!? hours, at ground 
level above the most easterly located ntvne-Cn underground storage structure< 
(Refer to attached Drawing File 9601t°768 and Drawing File ^’o- 7658^201). 
The damage in this area is considerable., as may be deduced ‘from the attached 
"tew York Times photograph, 23 Nav 1958 edition Otego ztc.9 1361=35)*

3. Damage in the areas further remote from the aforer ent toned ntype-Cn 
structure is less severe, Little or no damage was observed i^ the second 
"type~C” and remaining ?:tvpe=Bn underground storage structures located vest of 
the damaged ?iGn box, rowever5 other buildings to the east (particularly the 
west sides facing the explosion area) ^ere in irony cases severely- damaged, 
I*he structures a-’fected are the ’’issile Assembly and Test Building (Drawing 
Fn’le No. ^60h-8h.8;5 the Generator Building and Operator’s Shelter (Drawing 
Pile he, 9601=790), the Administration, Be creation and Storage 'hiilding 
(Drawing File 'Tos 960h.=77h-) and the Barrac5'S Buildings (Drawing File ’te^ 
9601>=751),

lx. Description cte Damages

a. 'nderground Fissile Storage Stupeture (Drawing File_ vo._ 960h=810): 
Limited damage was found at ground level: and negligible structural damage in 
ore f’tvoe=Cn underground missile store-'© structure proper. T’te?or reconstruct 
ti on will bo required of t^e elevator nlatfterT<7. launcher pads, walks, concrete 
curbs, grading, aboveground safety slower and hydrant, aboveground hose a^d hose 
rack, earth mounds, airline terminals, access doors, etc. Damage to the ele­
vator could not be fixed accurately, since the elevator was i* the raised posi­
tion resting on the locking bars at the tire of the explosion, and was found ** 
inoperative thereafter«, Pining for the hydraulic power unit was ruptured with 
complete loss of hydraulic fluid: ventilation ducts were pierced, locking bars 
damaged, sump-oumn was inoperative, floor drains clovged, and miscellaneous 
electrical repairs found necessary, (Refer to Neg- *tes, XA 1361-17, 1*8, 19, 20, 
21, 22, ?35 255 26 and 28)o

b, Nissile. Assembly D Test Bui Id i n g (Thawing File *teo 9601-°628): 
Damage to the west side of building Tfscing the exnlosion”~area) was general» 
Doors end windows were blown out: the roof was raised and separated from the 
bond beam; the heater room (including breeching and warm air furnace) was 
severely damaged; the first-aid room was severely damaged, the metal chimney 
pierced bv metal fragments; the west wall was displaced outward about four 
inches and other waifs were cracked, plumbing and plumbing fixtures were 
damaged; miscellaneous electrical repairs required, warm air heating ductwork 
damaged., (Fefer to Neg, ’tes, XA 1361=--95 6, 7S 8 and 9)«
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DAMAGE RE’TRT - D FAC'rLTTTES. SWACR ?'KELPS''CD 22 "rAy 3^-8—-- ----------------------------

c' -?£T^~ gt'0** yflIdJpg_?nlL 2fcr-a t ®20 3 ^belter (Drawn n? Fi le '?of 2^Pk”7pO}: 
The west exterlor was * 7l of Generator Building (facirt" the explosion aresj was 
cracked, Windows and doors were blown out; one 1OO~KVA transformer was ‘punctured 
by metal fragments; tie transformer fence was damaged, exhaust and i- take louvers 
damaged^ interior ceiling damaged, and miscellaneous electrical rensi^s required. 
The three generators r?ill require checking1 for possible realignment: generator 
exhaust mufflers were moved, requiring “’’epacking st the exterior >’al“ . Tn the 
Operator’s Shelter, the windows and door were blown out, and interior electri- 
cal work slightly damaged- (Refer V Beg, 77cs. XA-1361=lh, 15’, 16, 2D and 3h.)*

s“ .^i^bt OS earth mounds: From observation it is believed that lisd 
tbe existing earth mounds been constructed p feet higher, damage to the Generator
Building and Operator^ Shelter world have been negligiblea pefer to rCr Standard
i raynnfr ’To- 3^ 16-06-196» Doe eartb mound located between the •"’enorad or hiilding

d° Titration, ,?-egmgg-frl0?7 and Storage building .("''Zfli.121 _E12X—l£i 
960h-77h._) : The Admin?’ st rat ion,, Recreation and storage Building was generally 
damaged along the west wall, 7‘7’ndows and doors were damaged and tbe bond beam 
requires repointing. The main girder was separated from the anchors, requiring 
repairs and re-anchoring. (Refer tc Gep. ,Jc-. XA 1361-2 , 2, 10 and 11).

e" £11 barracks and (Drap’d rf; File _vf. 960U-7gl) : ■ e E,’L rarracks
and Officers’ Quarters were generally damaged along the west wall* Windows and 
doors were damaged, and the bond bea^ requires renointing. ,nefer to ?Tegtt Foo 
XA 1361-3, h5 12 a-d 13), ‘ ’

^otogranhs indicating damage to structures are inclosed herewith^.

6. preliminary.’' cost estimate for corrective action is as r<Flows:

Construction  ̂ vc o <.«<>„ o o «,!,h3,000
Contingencies-,, <,,., .> „ „ 0,«o., o o s -, - o e. - <> 8,6OO
Design, Specs-, Admin-, Overhead-- S5h00 

Total Cc«t. oo.o J607,000

7- A preliminary cost estimate for additional earth mounds is as follows;

Constructiono oo <> - D- - - <> - - -.. -«u, „ o - <, - -^33,000
Cont ingen eies c - ■> -«<> <> ? - - 4 - o, -o o. Q □ o, -,.. 0 10,6r'*0
Design, Bnecs-, Admin., Overheado 0_ ..r.?3Q0

Tol al Cost o - -. o -’^68,900
*

Details of the costs noted herewith are attached as Tnciosure 6-

8- Recommendations; Hie following suggestions are recommended for 
consideration bv higher authority in future design to insure that damages to 
buildings due to explosiins forces encountered f as in tbis instance) will he 
reduced;
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and Fueling Area should be raised gt least 9 feet, An additional earth mound 
should be constructed in between the Lr.imehor and the • ‘isHile Assembly and To 
ending, A mound in this a’”,e? of sufficient height would have elimirated rro 
of the- dama.ge which occurred in r.he ’fissile Assembly ^est building. Refer 
to OCE Drawing ?Jo« "7E T6-06-19? annotated tn red).

h. Location of First Aid Room: First Aid Room of the visslle
Assemolv and Test building should be relocated from this structure t^ outside 
the 928~foot safety distance« T’cwcvc-rJ, if it is mandatory that the First Aid 
Room be collocated with the Missile Assembly and Test T/uilding, it is impera­
tive that this medical, facility he relocated fr^m the side facing the Launcher 
Area to the opposite side* Refer to D>’p^nng F41e ’Tr<> 960h~828 annotated in
red to shew OCE location and in "’reen to show "RD nronosed location)*

c* Safety P?stances: Safety distance to inhabited structures should' 
be increased fren the oresent ^28 foot limit* Tt is realised that ao’ditional 
real estate may he required but this is justified to eliminate f'u*u-o= damage 
from possible explosions, If this is net feasible, additional safety mounds 
to nrotcct the Ag<t-s and h’Ous"’ng T’ac’lities should be cersryrcted in between 
these ?aoillties and the Operational Ares.,

DWrpiGS prints)
1, TCE Std Dwg ?Tb 16-06-199
2. Contract Dwg File vos« 960h-?h3s 7bl5

7685 7703 77hs 79081O5828
3. Rasic Info Maps: rile ‘'To« 7698-201

PFTOj’QGHA DFS (Prints)
h* T’SAEDj T3h©tos taken 23 ’^ay 98 (3h prints pc r set)
9» Times Photo. 23 Mav 98 Fditicn (AuPe iJirenhoto)

6* Prel Cost Fst, dtd 29 Yay 88, of renalrs or 
replacement of damaged facilities
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DAMAGE' REPORT 
LEONARDO MA SITE 

PRELIMINARY COST ESTIMATE

o3 REC. & STORAGE BIDS. #1 (Dwg. File No. 9cOl’-77U)

Remove and reset double hung window sash 
and install now sash guides and spring 
balances where necessary (west wall) 16 Ea. $ 15 <» S 2LO0

Remove and replace glazing (wire glass) 
in windows and exterior doors 60 S.F» 1.50 90.

Repair frame and install nsw interior wood 
door 23-6 x 69«=>6 x 1 j/8"^ complete 1 Ea© 100 • 00 100 0

Repair frame and install new exterior wood 
door j^=0 x 1 w/glass and wood 
louver3 complete 1 0 120 o 00 120.

Clean mortar joint and repoint between bond 
beam and masonry block along west wall-, 
both s ide s 0 c cmplete 3.15 L.F.» 2.00 230 0

Clean mortar joint and repaint masonry 
block of interior partition including 
repairs to girder anchors at these 
partitions 50 L 0 50o00 150 0

Recaulk around windows and doors (west 
wall) 200 Ls»F © .20 £X0 0

V

Repaint masonry walls 500 oF 0 .20 ICOo

Paint wood doors 2 Ea 0 5*00
*

10 «

Miscellaneous Allow ____ 120 0

Sub-Total (Bldg® #1) ^io200®

FOR OEE1C1A1- USn.



O AM AGP, REPORT 
LEGMD OaTSITE

Arse?- —><Trr^Kzv*- --rrm-xsi -^a—?»jg-x2.-i.za

COST ESTIMATE

3. E-M, BARRACKS & (FFICERS QUARTERS #2 Fil© Moo 9^01^751) ■=3 ;, ...T^WKa*—■»■< m»'iin»rii i.l'3irniaiirTnniiirr<Mwr'wl<irtrti»wr>inri o-rrn^/w

lo P.smove and reset double hung window 
sash and install new sash guides and 
spring balancea where neoossary 21 Eao $ 150OO 5 315-

2, Remove and replace glaring (wire glass) 
in windows and exterior doors LjO 2 a I1 o lo?0 60 o*

5« Repair frame and install new exterior wood 
door z 6’-=6n x 1 3/V\ w/glassp
complete 1 ESa 12O0CO 1200

ko Repair frame and realign exterior wood 
doors 2“2J =6” x 6?=6M 1 3/V: 1 Ea= 50oC0 50 0

5- Clean mortar Joint and re point between 
bond beam and masonry block along west 
wall, both sides, complete 200 1» al1 9 2oC0 400 o

6o Recaulk around windows and doors (west 
wall) 275 IjoEo o20 55-

7* Repaint masonry walls 800 &a Po ,20 16o 0

8, Paint wood door i Ea a 5oC0 5o?

9o Miscellaneous Allow 155«

Sub«Tctaj; (Bldg. #2) §1,300

2
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DAMAGE REPORT 
LEONARDO AAA SITE 

PRELIMINARY COST ESTIMATE
-rnr-iri—i—T.~m_nr~MBtriTQn ni BaiMrj rmm -jtiijmiiuuinjii

GENERATOR B1DG, (Dwg© Filo No© 96oh°79O)

lo Repair chain link fence at outdoor 
transformer station LoS© $ 20©

2o Remove and install new ICO KVA 1$ trans­
former and check operation of outdoor 
transformer station L.So 2*000©

Check interior electrical installation 
and repair or replace damaged fixtures,©to© Zjo S 500©

Check operation and alignment of generators, 
repair wiero necessary L» S o IpOOOo

5o Repack exhaust port pipe sleeves 5 Ea© 5©co 15 .

60 Remove and install new wood double hung 
window sash 53 “4” w/mullion &
glazing 1 Ea © 60oC0 6o©

7o Remove and install naw exterior wood doors 
2<=2’=6n x 79c=$nx 1 3/V’ w/glass and wood 
louver* complete 2 •ta© 200*00 L'.co ©

80 Check and repair wood exhaust louvers 2i Ea © 25oOO 100©

9o Remove and install new wood louvers* 
batten doors9 and screens, complete 3 ISa© 100©00 500=;

10© Repair and replace metal gravel stop and 
closure 2U0 S.F© i©50 360©

11, Realign* clean mortar joint and repoint 
masonry block along east wall* both sidos* 
ccmplst© jco SoFo 2,00 6c0o

12 . Clean mortar joint and repaint between 
bond beam and masonry block along north* 
east* and south walls* both sides* 
complete 80 L.F© 2oC0 16o©

13. Repaint masonry walls 900 >3 ol*1 o o 20 180 ©

3



DAMAGE REPORT

PRELIMINARY COST ESTIMATE

GENERATOR BWG, (Coat°do)

ill® Paint xrood doors0 “Indo;-* A louvers 6 Ea, $ 5oC0 £ 50,

15- Repair and paint interior ceiling and trim LpS* 25,00 25,

160 Caulk around ■windows0 louvers & doors 100 LoFo o20 20,

17 0 Miscellaneous All 07/ 630 0

Sub-Total (Generator Bldgo) $6.1.;. CO □



DWGB REPORT
LEONARDO AAA SITE

FRELX^XMRY COST ESTIMATE

Do OPERATORS SHELTER (Dwg. Fils Ho. 960L-790)

lo Rmors and install naw exterior wood 
door 32‘='O” * 79-O” x 1 3/U~3 w/glasa^ 
complete 1 Eao ^100oOO $100.0

2, Remove and install 
window sash 53<=U x 
glasihg

new wood double hung 
53 ®10 w/nuIlion &

1 Eao 60,00
r

60o

3* Ropair and replaco natal gravel stop L.S» 20 0

llo Check interior electrical installation 
and repair or replace damaged fixtures.oto* L0S0 50 0

5» Caulk around ^indo^s & door L«S 0 10 0

60 Mscellassaous Allow 60o

Sub-Total (Operators Shelter) $500 0

for OEEIC1AL USE ONLY



DAMAGE REPORT
LEONARDO MA SITE

Pg^mg^WEW^ATE

MISSILE ASSmLY & TEST BLDG., (Dwg® File No© ?6c4-828)

io Check interior electrical installation 
and repair or replace damaged fixturess©to® L a 8 o $ 750-

2 o Check operation and alignment of v?arm air 
heating unit-, repair where necessary LoS a I4.OO 0

5o Remove and install nsw 1-JW vent by lavatories 
shook plumbing in toilet rocm3 and repair 
whsre necessary

5 j>

LoS 0 100 0

b' Remove and install new 109=2 x 12°=O ov©r= 
head type doors complete with frame 2 Ea© <$500 oGO l0CGOo

5- Remove and install new exterior wood door 
3M 6’=6” x 1 5/8” w/glass* complete 3 Ea© I5O000 I5.5O0

6© Remove and install new exterior wood doors 
2=23 =6” x 79c=On * 1 w/glass and X7ood
louverP © cmpleto 1 Ea® 200,00 2C0o

7« Remove and install naw wood double hung 
window sash 5’°^” z jp^U51 w/glasing 7 Ea© 60o00 L20o

8. Remove and install new wood double hung 
window sash x I3=10” w/glasing 1 Ea© 50oCO y0 0

9o Clean mortar joint and re point between bond 
beam and masonry blocky along east and west 
wall of missile assembly and test room both 
sides complete ao LoE 0 2c00 16o ©

10 c Remove and install new exterior 8S} masonry 
wall of first aida toilet and heater rooms5 
anchor interior masonry walls 5co S.Fo 2^C0 l^OOOo

11© Remove salvage and replace existing present 
concrete sills and lintels 5 Jia® IGoCO 50©

12 o Bracing for support of roof during recon­
struction of exterior wall La S 0 2C£)O

15- Patch and caulk metal jacket of stack and 
clean stack LoSo ICOo



DAMAGE REPCST
LEONARDO AAA SITE

PRELIMINARY COST ESTIMATE

MISSILE ASSEMBLY & TEST BLDG. (Cont°do)

1L,O Check and repair roof joist spreaders LSO $ 20 0

l$o Painting of masonry lfi200 S.Fo $ o20 21>0.

16 o Painting of doors & windows 6 Eeu 5oC0 30 0

1? 0 Caulking around doors & winder 350 LJD o20 70 a

18o Ke pair & replace metal gravel stop 100 L0E0 lo00 100 0

19o Repair closure strip 160 SoFa *50 90 0

20. Miscellaneous All O'CT 5?0o

Sub-Total (Missile Assembly cc; Test ^6 qCOG0
Bldgo)

FOR OEE1C1AL



DMOE REPCST
LEONARDO AM SITS

PMBIBlg COST ESTIMATE

UoG 0 MISSILE STOo STRUCTURE TYPE C (Dwgo Fils ho 0 96QU-310)

lo Remove and Install new elevator 
platform US* ^0C0o

2o Repair hydraulic lift system and install 
new ©astrals for ©levator platform L0S0 i,5500o

3* Test and adjust doorsQ operators^ (controls p 
and elevator platform L«So is500o

b, o Repair ©onorste roof curb and slab around 
elevator Xi© S 0 la000o

5o Tost and repair eleotrioal system LoSs 3pG00o

60 Remove and install new frequenoy oonve2'7ter« 
Government furnished 1 Uo $500000

r

500 0

7® Remove and install new safety shower and 
hydrant 1 Uo H1O0OO HlOo

80 Remove and install now hose rack and hose X Uo >0o00 50 0

9° Remove and install new assess hatch cover 1 U9 100oOO IGOo

10 O Remove and install new exhaust vent 3 Uo 50o00 15a 0

llo Test and repair dehumidifersa heaters and 
duots L.So 500o

12 o Remove and install new air intake lines 2 Uo 25oC0 50 0

13 <» Clean and flush floor drains 3 Ea9 200CO ,60.

U». Gia an and repair sump pump 1 Uo 1500CO 150 0

15. Clean floor slab USo
fir

150 0

16 3 Repairs to launcher padse walksD and 
stanchion piers Lo S a 5co 0

17* Miscellaneous i,750o

Sub-Total (UoGo Missile st©.» Structure) §19Ploo0



DAMAGE REPORT
LEONARDO AAA SITE

PRELIMINARY COST ESTIMATE

G« SITE WORK

lo Repair of revetment damage Lo S

2« Regrading around Missile Sto0 Structure LoSo

Jo General area o lean-up E»S o

Sub-Total ~ Thia Item

g 100 o

200o 

l»000o 

l0 ^>00 o

9
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DAMAGE REPORT
LgC?LAlU)O AAA SITS 

PRELIMINARY COST ESTIMATE
w?1 ■,?>■1 ■■ ■.T»^ii»o*iL»aTi.*.i.i*-i;.tf ».-.jvjaxrw;-rniL i,ivMWMWwa:«aj4^

Ho GOST OF RECOMMENDED CONSTRUCTION (Earth P^ound Work)
*ayrt car«^«~ar~—. .ur>^u^::'.:u»^4-^-~arr.x-=ortEw«J'i^:—~.^*x:sr:'X*,-"irrr«iT» *—irwii«T- ■ m.»-iiiiraeJtv^rxa

lo Furnish fill and compaction for 
construction of revetment

2o Furnish topsoil and seeding of slopes

20,000 C./fo $ 2.00

2 j VvO o vO

Sub«Total (This Item)

^030C0o

4,0G0o

^l^COOo



DAMAGE REP CIZT

PRELIMINARY COST ESTIMATE

SUMMARY (Repair Work)

Ao Administration & Recreation Bldg®

3= E®MO Barracks & Off* Quarters

Co Generator Bldgo

D= Operators Shelter

E» Missile Assembly & Test Bldg©

Fo UoGo Missilo Storage Structure

G® Site Work

Sub-Total
Contractors 0®H®3 Profit & Bond

Construction Cost

SUGARY (Earth Mound Work)

Eo Revetments
Contractors O.H®3 Profit & Bond

Construction Cost

$ ls2GOo 

1.300® 

6,Uoo, 

500® 

o^OOOo

1931COo 

Ig^CQo 

§5506cc®
7 gUco® 

tU5aooo«

CGO © 
9gG0Qo 

§55acoo©
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Leonardo 0 J* . nog no M 1361^
Miooilo Asambly Bldg© ohcvtog overall drr?.sgow







5-23«58 LoomnlOj, He Keg IJg XA
Missil® Assembly Bldg» south sides showing overall 
dmagOo



5-23~58 •’ CoonoTElOp IU Jo No X/1 1J61-9
East aldo of Nissil© Bldg allowing well
and window dtmagoo



Loonmio, H- 1?aG Ho Sil X36W°
Janin. Bldg showing horan soporation in orderly roonn,



5-2>58 * Leonardo* Ho Jo jfo xA 1361-11
Admin Bldg shoeing bosxm separation in Eks© Offio© 
and orderly roomo



5-25-58 Leonardo, Wo Jo Wo JJbg XA 1361-12
Interior of Barracks ahovjing Interior ‘bosm damage*.





5-23-58 LoonsxilOj, Ho Jo . Sfeg TJo XA
View chawing damage to Generator Bldg„ (front)



5-23-58 Leom5*fio0 JU Jo ’ Hog Sfa XA 1361-15
Interior of Gomrator Bldg ohowing -all Mgo 
a^.dejnagod ceiling?

, ’ -to*



5~2>58 LoonaKlG0 Ho Jo
Operators slioltor BMg<>



Hog Ko XA 1J6X-16



5-23-58 LoonaydOp TJo Jo ^bg Eo M
View shoeing demage to imdovgroimd bo^ and 
EloVSVGOFo



Hsg W X.a 1%M8 
and damgael

Leonardos
1’Fonu of olovator staring holos 
oonarGtOo





Loonaydop 1L> Jo Nog No XA 1J61-5
Roar of Barracks Bldgo ohc^teg doom to Offfoorc Quarters 
0.33d Boilor racin damaged^



TO-Leonardo
Lj2Z holo i
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5-23-58 _ LeomKlGp Ke Jo Nbg No XA 1361-21
view shOTiljQg desnngo to roar of Elevator platforia 
oanoroto ohoppedo



LeontmlOp No Jo NoS -No XA 3.361-22
Roar of Launahor $3 showtog pads mid bolts 
intacto



Leonardo* Ik Jo Hog Ho 1J61-23
Front of Launohor :l’l\ ohowing podc an>5 ‘bolts iwqjbcwfc 
oonorot® ualk do^agc&o

5-25-58



Leonardo
VJ.OX7 showing holo dug Jba ©mbankmoxibo Nog no xa i56i-a’.j. •
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V ion of Efolgin ft-ont' ojf I,au3O
J10rO
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5-2j«50 Loonardofl <yo
Gon. view showing worall d®mgoc



Nog No .KA 1361-23



LoonarSo., II. J. HoK B» “ 1361-29
tan. view of oporator oholtor cud Gwwntor Bldg.



5-2^58 
' 

Leonardo* 
N

o Jo 
N

eg N
o X

A 1361-JO
G

one view of Italic assem
bly Bldgo



5«2>58
Leonardo,^ Jo Nog Wo XA 1J61-51

Vlw of lot aid aide of Misallo Aooembly Bldg 
showing separation at roof and other damgo-
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LooE®rd©0 Ho Jo TJog TJo KA
View flhtming break &i wll of Msttflo A«Bcanbly 
Bldgo
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