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I.,’OBJECT OF 1aE INVESTIGATION’A LT e e

: To observe the nature-of German’ fire protection faci-
.lities, ‘equipment and installations ¢overing petroleum
_ risks such as_tank farms_angﬁrefineries.i;ii‘.m

- II. «CONCLUSIONS' |
) - ‘ ‘ h
T A very general appralsal is that the’ German selec- “
tion of fire fighting media for this class of risk -Was’ Ny
“similar to U. S. practice. They usedfoam for unenclosed _
__risks and CO, : for enclosed risks. P . _

S " -There are apparently more foam s#stems of the aspi-
_ rat d alrfoam type than there are of the chemical foam
i Aype and the preference in ‘Germany seems to _be toward ‘air
g foam for risks large enough to be beyond the capacity of

: self—contained portable units.,* S ._imi,i

_ _ In considering the: comparitive use of air ws.. chemi—;
"ww—wcal foam in Germdny 1t appears that while thelr airfoam '
— " application and techiilque 1s of a high order, that their
- technique with respect to. the use of chemical foam is . - :
© . quite deficient compared to long established practice in-
’-the U. s. : = _ -

T The chemical foam installations observed were wrecked
so that. operation was impossible, however, the MINIMAX
_generators inspected were: complicated affairs compared to -

the standard U. S. Navy generator. c o S

T -,: e

A German single powder for chemical foam generation PR
= ~‘was improperly packed and would ‘be unacceptable in the |

The single powder bins for storage-directly above the
- generators were inferior to U. 8. Construction. p:' , Lf’*
S The piping layouts to tankage and within the tanks ;‘J
.;cwould be . considered acceptable in; the U. Se. ;z.: e

S German airfoam systems were. well engineered. How—< ;‘
s ever, the airfoam stabilizers available were ‘not the .
e equal of the U S. Navy standard solution.,“g

v

- N The use of 002 for total flooding of. enclosed risks-
. 7. such as pump rooms wag in. order._wHowever, -the outlet =

——- .7 nozzle consiructions were very much” Inferior to the stan- "

. 1ﬁdard shielded nozzle used in the. . 84 and- also their ‘
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———~—-—neg1ect‘in not’directlng ?ozzles ‘toward thé most likely -
sources of fire was inferlor to U. S.-practice. Also -
. they -did not use--the-automatic system but relied on man-_
- ual roperation’ only ‘which would not_ be: considered ade~
LY TquEte in’the‘best U. Se practice. , 7 ST _ ,

.- There was ‘no material, apparatus or technique ob—
.served that would be of benefit in the U. S., including

- foam, 002 or. other medium. , S o
III.—eDETAILED REPORT OF VISITS TO TARGETS‘*'f>. . :,;r;,m_”, R
, The targets visited and. the personnel interrogated
-~ ..are listed as follows' Tt Ty .
RV \_\ - ..
7 8. Name of Town or City - near EBENHAUSEN ) ' -
.~ . {1)organization @ - Luftwaffeé | gasoline—depot-w» el
' ~—Location on: Map -~ GSGS 4346 LS1/N 77 = ~ B
L Personnel : - desertéd except for one German -
- " , T “ex-employee  workman who was
R - . _'0"_ . famillar with installation. R
IV R o Function o - Gasoline storage depot. . IR
A TN Date of Invest. .+ 14 July 1945. TR
___,__.— —_— T T TR el s
I rnb. Name-oﬁ—&own or:, City;— near EB T o
RN (1)0rganization‘n»_e-—branch-of WIFO;;:5=%=f;;a;;;;—;;;5“
R . Locatlon on map - GSGS 4346 M50/®-9Q4 . .- T
v %0 - ‘Personnel | _ - deserted except for one German. .
R .+ .. employee partially familiar --‘f:;*
, . o A o 'with the installation. RS
: .- .Fonetion: .+ ="Gasoline storage depot for the
o R R — HEERES. Filling depot for T
- r;—~m‘%‘i"f? e Jerry- ans,» roil__ans R
—— —~ajrf;%f """ (1itre siz§§ e e
S =D ate—ef—lntestT——-—l5 July L945. -
. c.yname -of ., wan or City - near FREIHAM :
SR (l)Organiua\ioh - WIFQ
. ~ 'Location’on map. - - GSGS 4346 M49/I 75 ,,,,, :
Sl “Personnel = - "= German technical personnel as.’
S . ‘;. R - .- asslgned by Capt..C.B. .Rusk,
Tt - ;~'v¢f,-f,f‘r ’»_'n,.f”U Se A.,Q M.C. in charge of the
"lf,Function . = 'Gasoline and diesel fuel storage
o 5 C S oo depot, Reported to be 1argest "j
Do ;i_;‘"***i' ‘" in-southern Germany. : .
- Date of Invest.,:w'19 and- 24 July 1945.' o
N J— R (—7 in Lo '
- BE - - - - '




d. Name of Town -or City near EBENSEE, Austria.

- (1)O0rganization - - DEA-NOVA Raffinerie .
— Location on Map . --GSGS N48/V 53.
’ = Dr. Fritz’ Staiger, -

Personnel
: : _ Director . o ST
, U : Herman Scrbinsky, L e
: B I --Chief Engineer. =~ ‘
. t——y Function - "~ - First attempt of -Germans: to T
- T . put--an-oil" refiningﬂoperation—*'— B
Cn R " -in 'a mountain. : .
~——=... Date of" Invest““?*i 21 and 22 July 1945.r B
- oo - T
SR EBENHAUSEN B SR

- There were- elegen 600,000 Litre (5200 bbls U. S. )
gasoline tanks and theee 3oo 000-Litre (2600 bbls. U.S. ) .
~mixing tanks at the EBENHAUSEN depot all above ground ST
plus valve and hose pits~for loading and unloading 16 ”T”:lg‘*_

— - —cars-at- -one- time.se : N -

The tanks were all protected by a masonery "boﬁb ,
: splinter“ ‘wall, the inside; diameter of which was approx-:j
imately two meters larger ‘than the outside diameter of
the tanxs. e v — —

The fire protection system for the tanks and ‘also
the annular .space between the tanks and the- masonery~wall
was a fixed pipe chemical. foam system using MINIMAX-sin-
. gle’ powder generators. “The- water inlet pressure desired
] _was _Atl (115 p/si U. s.)._ C .

There_were two separate houses for duplicate genera-. ’
_ tor and~powder layouts so that the loss ¢f one installa- ‘
5 el_tion wonld not leave: the: eéntire risk. unprotectgd. .
. -'fact one of the- generator houses: ‘had been. destroyed;by k _
.bombing.v The. piping was interconnected between the two o
_generator houses.,” S

P

-tor, containing 400 kg. of powder ready to discharge into - 7
the geneérator hopper. A lever operated powder loosening '
device was incorporated. near ‘the outlet of each bin. Addi—'
-_'tional powder. to be dumped into the steel bin was located -
7.in'a room above the generator room which powder was~packed
‘in ., ordinary wooden, kegs :lined with a mol&ture resistant -
- paper and tended to lump solid. The steel bins could be
filled by dumping ‘the powder thru a funneled chute thru ‘
. the floor of the keg storage room., o , -
SR The foam piping ‘to and in the tanks and also the
_lpiping to the annular space betWeen the tanks and the




- -/

H masonry protecting wall would be considered satisfactory
by U. 8. standards. .

: The foam producing powder and the powder packing

- would not be acceptable by U. S. standards. ‘

) The gasoline wvalve and hose pits at the railroads_rt
siding were 513" wide by 9'4" long by 5'1% deep and )
‘could be covered with iron sheeting when not in use. »__‘
The . fire protection system for these pits was.a fixed ... =
‘pipe: COp system manually operated; and supplemented = =~ -

.~ with CO3 30 kg. wheeled engines. Thé CO, system noz-

= zles were not shielded and to that exteﬁ% the system

. was not the equivalent -of.U. S. practice. Do

" EERACH T

L This risk in a general way was so similar to
B EBENHAUSEN‘that the differences only ‘need "be™ noted hereT “ﬁ“”t;
‘The EBRACH depot carried on a- considerable tank ‘“;
£111ling operation of both drums ‘of approximately 55
~.gallon: (U.S.) capacity, jerry cans- and litre oil con~ -
tainers. o : SRR
o . In addition to the chemical foam and COo fixed L
== gystems, which are similar to EBENHAUSEN, EBRACH had a -
‘F\\\\portable cart—withlair_foam_apparatus .so that this: pro-_v
‘ téction could supplement the fixed. systems_andlalso assist
o in protecting the filling operations.

: In the filling rooms they had- Total dry powder ex-
-.:_vtinguishers which were- both ill-chosen and inadequate .
for the risk., . ‘ _ e

. FBEIHAM

S This depot is’ reported to have*been“the*largest“bulk’“_“*_

© .. storage for gasoline-and ‘dlesel-fuel-in- southern‘Germany.« -

. The reported capacity at the end of the war was : e

i 27,000,00Q .gallons  (U.S.) with projected additions under';,

- construction that would add 30,000,000 gallons (U.S.).

_ The storage tanks were horizontal cylindrical tanks with

" spherical ends and the capacities were either 872,000
gallons (U.8.) each or.1; 000,000 gallons (U s ) each.

= '..: . The entire installation was underground and'the~4<4
“terrain is flat. ’ . g RS o
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- All pump rooms were protected by total flooding 002
_systems, a separate system for each room,’ all manually
‘ operated. e : - L

-~ Any tank fires were protected by airfoam apparatus

- mounted._on traller eéarts 1ocated*“t“ground—level in var-

) jous areas. Inasmuch as the underground tank fires provi-

. ded-a natural crater for receiving foam, the fire pro- ,

;44i‘iitection_p*oblem was very 51mple. In addition to the appli-
7. .. cation of foam the practlce was to pump the fuel~from the. -

,burning tank to an empty tank..‘
" ‘There was -one fire due to, bombing and the crater in ; -
_‘this instance was 8! to 10! deep and the aperture-in the - -
- ,tankK was approximately: the same size. The german engineer . ...
" 'stated that-had they had about two meters (64! U.S.) more - ~—
"~ éarth over this tank that the bomb would have been : ineffec— e
tive. This fire was obviously easy to extinguish.

o In above ground installation at FREIHAM such as the 'n'.
ffice and barracks, they had total dry powder extinguishens.m;_

.?_‘g ; . -

» . \‘ s ‘ “ P ] o EBENSEE S . .- ; ,_' o , .. "s‘"*’ "':t‘i.;"‘-\ .

- This target was an attempt by the . Germans to put an Cie
- - .01l refining. operation undeérground, and underground in - -
.- this instance was to tunnel into thé 'side of a: mountain.; ~
- A 'description of:-such an operation can best be -accomplish-
- ed by illustrations which are. shown herewith’as Exhibit r7ﬂ '
R A : RS e B o

e The fire protection for. this risk was steam total Pl
. . flooding and for small fires they had portable chemical — . . =
© . foam extinguishers. Obviously the fire fighting problem

Lo in a risk such as this is peculiar unto itself. L

"“jjTo make this investigation complete.an inspection of
at 1east one major oil refinery and one or two tank farms : - .
. .. -should be made to:.either verify or alter the coneclusions ™
- arrived at by virture of this investigation to date and
S -1now written in- this report. ,%;. _ R
oo The Engineer Board Fort Belvoir, Virginia, will no
. .Idoubt wish to-extend their investigation of the use of R
7 ‘airfoam for refinery and tank farm fixed systems. The. . '
.ijerman technique in this field was well developed and ‘the =
“btechnology is covered by this investigator's reporu M—B. ﬂffﬁ"
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, German technique and apparatus with respect to the
. use of chemical foam was inferior to U. S. practice and
dpes not warrant further study. . ) :

German technique and apparatus with respect to the
use of COp indicated nothing-better that the equal of
"U. S. practice and in many cases was inferior to U. S.
practice. ' No further study of this particular applica- ~
“tion of C02\ is recommended. .



Exhibit 1.

; Photogx-aph’uhouing Foam :

generator house at Ebenhausens, .
. ‘Windows -in upper portion '

of house are in the second story’

-which is the atorage of foam
producing chemical to_be ‘dumped .
as required into tho generator
ponder bin, . -

. Tanks protected are back of '
this generator house in the

‘WOOdBo . /‘ L
Y . - N .\ . -
. ~ -
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Exhibl‘b 24 - - o

Photograph show;pg Foam '
generator house at Ebrach.
e In this houge the bulk :
st chemical(in-wooden kegs) 48 - - - _
%l stored on a balcony within
the generator house, =~ -
Tanks protected are 'oo the
left of the generator houss as . ..
shomn in the photographe .. ¢,
.3 .
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N O u .- D anefr/ebsgfz ung: ,!

ESchaumsch/eber In der Schaumledvng des brennenden 'TGJ’IkS bezw. ¢)er brennavden Tank-
A K c Ul T grube, Gffnen, ¢ Bel Strahl- oder GieBrohrbefrieb Schléuchex ankuppeln und zugehongen :
IR R i " Schaumschisher Gffnen. ‘
A B e e . 2. Hauptwassepschieber in der Wasse/zbfuhrungs/eﬂung affﬂen1
o : § P 3 Wasserschisber W ganz dffnen und, Hebel R ‘der Regu/:ervomd(rungen Nz nach
P 7/ R U | 'rechfsﬁherum/egen S g
Y : U { Versthlubstopfen V aus den Pulverrohren herausz:eh}en u Sch/eberohr S heralz/assen S
. Pulverschieber P durch: Linksdrehen’ der Handréder iganz-Gfinen. 'Falls nicht gleich ~-. . :
8 2 dr drfung zurAuﬂookerung des S RN

‘-:~_q T

LNy

[3 9 -N

_ 7 U generafvren richtet. sich, :1 < ‘
- S Uk nach-der Oberﬂachengrb & des brénnenden. Tank$ bezw._Tankgribe. } I
6 Unferbrec.hg .des. Lischbetriébes: - Pulver: chiabir P schiieflen, ”ebe’ R v
[. Lo der. Reguliervorei fungen ganz: ngch-Tin rumlegen, |Wasserschieber Wsch//eﬁen ’ ' .
i 5 und Enfwésserungen an:den. Schaumgeneraroren soforf pffnen. «

V.
A 7 Wiederaufahme des Loschbetriebes: & _ésserungen an den Schaum-

7z i generafo ch//eﬂen sonst wie um‘er 3u 5 verfallée', ,

N\

' ;_;_:I'i e _‘.;: : 7 Nach erfolgler l.oschung des Brana'es ,ufversdrleber"
- S e o mit VerschluBstopten V. wheder: lofidicht abschliefen.: | |-
S T TS SR X Schaumgenerafofen ‘solange arbeiten lassen, bis das h
e Toob e [—dbgesaugt :sf und dann Wasserschieber Wsdmeﬂe/f |
- o 3 .Schaumgene/aforen Schidiche, Strahl-vnd GleBrohre i “
I LT reinigen, Sowié - Schaumleituigen qut durdrspu/e/i. e
¢~ <-4, Schaumgeneratoren und- Schaumleifungen vol/mind/g el
:Schieber, . Ventlle: und ~Héhna - schliefen. - -
Schaumpulver - Silo: wieder aufttllen. . =~ _ 8
; ﬂemerkung_ ‘Um: dk noiwendlge Lackeruzg des Schavmpu)
. erlmlfen, alle 3 Monate ca'50kg Schaumpulver
wleder elnfﬂ/len Em(ﬂl/dﬂ?wny Wieder Iuﬂd/d:fa'

m //men beﬁndlld'e H//ser

und auﬁea gmndlld) IO

s.. j

_assem ‘vnd Inerauf sém///die B [P
i .

“in den Sifos auﬁew b17}
ablassen und oben -

s
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—MINIMAX IINS’I‘RUCTIONS FQR OPERATING

B CHEMICAL FOAM SYSTEM. BRI
- b- HOUSING FOR CHENE[CAL GENERATORS‘SHOWN
. . IN PHOTOGRAPHS 1 e2. "~
. -TRANSLATION 18 EXHIBIT u




TRANSLATION OF EXHIBIT 3
’ {EXHIBIT 4)

“j : . . " - — - P
Operating Inatructions for the Minimax Foam Fire

Extinguisher -Syaten:

“To Operate
—_—

. - - . N -~
1. Open the valve in the foam lims to the burning tank,.
Couple the hose for rozzle operation and open the proper
valve, .
2. Oper the valve in the main vater line,
3. Open the water valve ¥ completaly and turn the regulating
" lever R completely to the right! . .o
i}ﬁ\ Puli-away closure ¥ from the rowisr tube and lower o
the circular tuds S. : &
5.‘~0pex; the powdar valve P by twurning the handwheel
s completely tc the left. ,In cese the powder dces not
Tlow freely into the gensrator, move lever H back and
forth. Lever X f{s o loosen the nowder, . |
6. " To stop ;;era"tion, cicse powder vaive P, tufn lever R,
the-regulating device, completeis to the left, ¢lose
- water valve W, and drein the water out of the gensrator
-at once. . :
T To -reaume operation, close the gererator drain ars
follow instructions 3 end 5, ~
’ ' To Take Out of Operation ~
1. After extinguishing the fire > cloge povder yalve—R-and=: - i
close the powder tube air tight with ciosure V, . ’
2, Operate the gererptor until the powder in it is consumed -
and then close water veive W, ’ -
3. Clean the génerator; nozzles, and hose;. flush the
- foam line vell.t ;
L. Drain generator and foam lines, én_:_i_ close the valves ,
yents, and cocks. ) : :
5.~\Refill the powder bin, - '

~N51_:é: To ~keep the powder loose in the ‘in, 50kg of powder

should be permitted to flow from the bottom and replaced .

- ‘through the top.” The refill opening should be resealed -

air tight again.
.- 7 /TRANSIATION OF EXHTBIT 3-

v o .
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Ograph ohowing 002
moxido) b;t'oory n’c

and were piped to the loading
+ valve-and -hose pltd-such as .
that ahovm in Exhibit 6. below.

SN T~ :
' s - I

, E:‘nibit 6. Photogra hshowing. a° lodding valve ahd hoae pitA (5feet—3.j~ -
- inches wide. by 9:feet-s ;anhes lonig/and:5- faet-l :lnch deap) at
Bbenhausan. : flhem “were sight (8) ‘of - these pits
xid .




Y ol } i =
/ J =y
. s e T S
. R . 7 .

mxut e S
Photogr:ph of Rbuch dopot ‘taken from. German dei." B

i —Aout ~towsr 1ooking toward hillside and forést. in whieh

‘tanks are looated. One tank may- be seen.near. lttt li“—
- of. photograph- 8lightly above ocenter, . .-~ :

= A .view from left to right aorou tho oontcr o:t thu
view mhl.bl.t 7) 1: Exhibit 8. e R ;




: Lo T o "+ Photographs - showing
- R T . ~disparsal of-drums due’ to e
, IR ' S ‘pombing at the Ebrach Depot -
ST e .. ‘FAllin Flante . - e
5 T Lo e . These photographs show the.

 Bxnibits 8and 9o -

'

.- . . . general fire hazard existing at -

e _ = .. ' an operation of this sort.that .
SRR ST T . must be protected by portable

. foam ,equivmenfb.

L




Exhibit 10._ Photo

near top of photox
of 1,000,000 0.8.

LOR T VLRI O R

\

sraph showing & group of storaga. tanks
at Freibam that have not been covered. ilote ground level -

Taph, Esoh of these $anks has a oapapity
gallions, . -

'Exhibit 11. Photograph shoming tanks in Exhibit-10,

-viewed from the foundation level,

Toah



d _imum dimension of aperture 18

Exhibit 1;; :

" Protograph at Freiham-
showing bomb hit on buried tank
(similar to-those shown in

“Exhibitad 10 and~11)+_ Distance

from ground level shown at upper-
edge of photograply to the tank
was 10 feets

’

- v
/

e S

 Exhibit 13,

_Similar to Exhibit 12,
showing aperture in tanke Max-

Bpproximatély ten (10) feet,



Exhibit l4,° Photograph show
ground punp room st Freihanm,

dopr to hide i% from aerial obdservation,

“Exhidbit 15,

PO0Re.

ing ground sntranss to undara
7oeden shash over grouna

. & B * ] ."
Photograph showing view ag TGAY of Exhibl.&u/\
showing trask Zor atoel entrange door to uad

orground pump

1



Exhidit 16, ‘ s
undexground

Photograph showing ventilators above
pump rooms at PFreiham, T L

These ventilators plus an entrance suah ap shown
in Exhibite 14 and 15 are the only openings from the
underground pump rooms and the open.air. -

This illustrates the ease with whioh this firat
fire hazard can be controlled by oarbon dioxide total
iloodi&g; B e
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ak b a}z.
of Un,derground Refilne
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