
Rocketdyne Division
Rockwell International Corporation

6633 Canoga Avenue
Canoga Park, California 9130 4

Telex : 698478
ROCKETDYN CNPK

July 9, 1992

Oil
Rockwell
Internationa l

In Reply Refer To 92RC0729 9

U .S . Environmental Protection Agency

Region IX

75 Hawthorne Street

San Francisco, California 9410 5

Attention : Mr . Stan Brown

Subject : Changes To Part A . ISD Document - EPA CA389009000 1

Gentlemen :

Enclosed is a revised Part A Application for the Radioactive

Materials Disposal Facility (RMDF) located at Rockwell

International Rocketdyne Division's Santa Susana Field
Laboratory . This facility stores and treats low level

radioactive and mixed wastes and is owned by the U .S .
Department of Energy (DOE) . It is co-operated by DOE and

Rockwell International Corporation, Rocketdyne Division -

ETEC Operations .

The purpose of this re-application is to modify the existing

Part A Permit issued by the EPA to allow for the additional

storage and treatment of mixed wastes which will be

generated as part of remediation and decommissioning

activities at this location under the direction of the

appropriate regulatory authority .

In the original application, two treatment activities were

identified . These included the amalgamation of mercury and

chemical neutralization of an electropolishing solution . In

this application, those activities have been restated . The

amalgamation treatment however has been expanded to

incorporate additional process steps necessary for treatment

of the mercury which would be found in soil .

In addition, two other treatment activities have been

listed . The first is a treatment process involving the use

of molten salt on contaminated oils . We have included this

for convenience and future reference in this application

even though it is currently operating under a treatability

study .
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Page 2 .

The second new treatment activity a nitrogen - water misting
procedure to be used on any sodium which may be encountered

during remediation activities . It has been included as a

safety precaution in the event small amounts of unreacted

radioactive contaminated sodium is encountered at the site .

The storage and treatment volumes identified in this
application are conservative estimates and have been

included as a way to ensure that remediation : activities
would continue if significant quantities of mixed wastes are
encountered .

If there are any questions in this matter, please contact

Paul Costa at (818) 773-5319 . Your prompt attention in this

matter is appreciated .

Very truly yours ,

ROCKWELL INTERNATIONAL CORPORATION

Rocketdyne Division

S .R . Lafflam

Director, Environmental Protection Department

cc : Department of Energy , San Francisco Operations

Cal-EPA , Dept . of Toxic Substances Control - Burbank

enclosure : Part A Application
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Pease pant orype wrT ELITE "rpe j 1 2 ch ar acters per ri ch ) iri, th e unshaved area.9 only
f0...+ACOV-0 OMO +b C50-OCJ4 Em• .a '7-77-p1

CSC .40 . 77M -P ..Q T

For EP A Reglor~a1

EPA`` - ,
,

Use Ordy

20460
~

Hazardous Waste Permit

-Date ReceNe Part AMonth Day Yea _
017 0 8 9 2 (Read the huauctiora be;bw umrb d :. . . . . . .

1 . IO Number(s)

A. EPA ID Number Q. Secondary ID Number (lr applicable)

C A 3 8 9 0 0 9 0 0 0 1

II . Name of Facility
..

E I N I E R G Y IT E C H N 0 L I 0 I G Y E N G R C E N El R I

111 . Fac :Aty Locaflon (Physical address not P.O. Box or Route Number)

A. Street

-
T I O I P I

0 F ) W O O L S E Y IC A N Y O N IIIA D I I

Str eet (continued)

III I II I I
City or Town State ZIP Cod e

M H I I L L S I I C A 9 3 0 6 3 -I I I

"Ou County Name

O U I N T Y U N I N C O R I P

S . Land Type C. Geographic Location D. Facility Existence Date

(enter code) LATITUDE (ov«R % a ••a•m l LONGt7UDE ta.Q.+a ma . a.% t wm *) Month Day you

I ~ I 3 4 1
1 3 4 I 6 - 1 1 8 FT-2 3 0- 0 1 0 P71 19151 8

IV. Facility Mailing Addres s

Street or P.O . Box

6 6 3 3 C A N O G A A V E P 0 6 0 X 7 9 2 2) ( J A 1 6

C or Town - - State ZIP Cods

C A N O G A P A R K C A 9 1 3 0 7 9 2 2
1 9 1

V. Facility Contact (Person to be contacted regarding waste acdWdes at ?acIjI

Name (last) Mao

A M S T E V E

Job TWe P?torw Number (area code and number)

_D II R E C T O R 8 1 8 - 7 17 3 - 5 3 0 1

VI . Fa ci lity Contact Address (See instructions)

Contact Address K St*eai
or P.O. sonloeallew N

XX FTF I
City« Town Btete MP Code

EPA Form 8700-29 (01-90) -1o17-
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Please pnnl or type with ELITE type ( 12 characters per Inchl in the unshaded areas only
r~'^' •bdw°e OMB NO : C'SO .0074 Emits '2 -11 -91

OSANC :2 .0-CPA-0 7

i~~
ID MjmjW (on* pal"

' "19 0 0 0 1I ! [ 1 1A 3 8 9 0 0C

P Operator Mfonnafon (see kgbucltons)

"M of Operator ' °

1C 0 - O P R 0 C K W E L L I N T R O C K E D Y N E

ftest of P.O . B=

61 61 313 C A N 0 G A A L V_ O X 7 9 2 2 J A l 6 )

E «Torrn State ZtP Code

r. 1 Al NI Q1G TTF I P A R K C A 9 1 d n 7 2 2

Peon Umber (ana coaand ixrmbir) - • ' d Oparalor Typo C. Change of OpeeaeDr Deb Changed

indkabr Month Da Yea r

_ - S p
X

,Aft. Fac:Rty Owner (see tnWUcilon!)

t#airsi of •a owner

1(~ N R G Y

Street or P .O . ttoa

~ 1I1 1 A Y

City or Town State MP Cod e

A 1 9 1 4 16 1 1 - ~

PttoM Number (area each and number)
d Owner Typo C. Chang. at owner Data Changed

IndkafOf Monih Day Year

1 = 7 7 1 11 1 11 F F1 Y" X

IX. S1C Codes (4-dfglt, 61 order of slgnltfcance)

Primary Secondary

1 1
(0><ralDrlonl ( ae' P' J

7>? 3 d TFUNG LABORATOR Y

Secondary Seconda ry

fd.sertpOefl? fut.a'tpr(en1
t' r Crp l r C

Y O01er Enrkonmentat Permits (see ins ructions)

I. Permit Typ e
(enter code;. I. Pennti Number C. Dirscription

C A 0 0 0 1 3 0 9 NPDES PERMIT

i'.

EPA Form 8700-27 (01-90) - 2 of 7 -
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HDMSE00611049



Piece prlr1 a type wren ELITE Npe I12 characters per ncn~ in 7 +. unstwi* Brea, « y

A
•r-L . ~~ r1~ i

. Nate o< StJl7~llu j E
~R+ e '" 7r

_____

ron,r Aooro.. .d . Ctia8 w . bS0-ACJ . E~.., • 7 . J, _ o,

GSA .p
~'d•r•M T

a;~ ' 3 •

?r rff

The Energy Technology Engineering Center (ETEC) is a government owned laboratory
co-operated by the U .S . Department of Energy (DOE) and Rockwell International
Corporation, Rocketdyne Division . ETEC is devoted to the applied engineering
development of emerging technologies including solar, geothermal, fossil, fusion,
fission energy and conservation . ETEC performs test facility design, manages
construction, and manages and conducts system and component development test
programs .

Xfi. Proceu - Codes and Design CspacRies

A. PROCESSCODE - fntr tt+i eodi 1Fer. tt.i flatof :' ` ;
Tw.he art prov4dad for .rrt.r6

Pr codr. blow t1Maf Usd di.c ss aGd prdCao 1D ~i irsid it }R . tae~:.
rp codes if Rlo roq t

h
ttnea ri *.4.d. atsaes P s.p arate alteK of psrpsr ~ , O» .ddJlJonaihdornMdort tt a proca wm b . us .d mails riot Inctud d a15. bt ofcodss blow Olin 4uczS 5, . yroetsa (ncbdb+p Es d. slgll ;eap.Cky) h h. apac. OroutdM In Iles ) -, -- }, - ..

k
rw _. s

B. PROCESS DESIGN CAPACITY - For .aeh cods .nt.ro m eoeaem A~ ~nqr OMs eapacilk orSs pbc.. ,1. AMOUNT -.L .r 5. amouat he . I. white s slgri aap.clty b ao( .pplcahAI aodf _as fo a eJaaixi/post-ck sw. & ` -.aiorc . rrrsrlt ad/on) nti 5 Iotaf aenoun! oT vests for that aroc..s atlt_
2. UNIT OF MEASUS2E -Fer .art, sfnnu, . .nr... .w ._. _ .. .. - - ': r`•-

- ------ -
dsacribs. -•-- ---- --- --- -- -- -

.. ~. .~ ......~ .. . c ..+ws v.rw era
Lh. nnR d m .aaw. ua.d. C.e tit tmRs of araa:we hatas Isd d b. lor a4osid p . awsi -.4 '-

C. PROCESS TOTAL NUMBER OF UNITS - EsW.r Si fo f numbs of nrUti staid wI?r Sicenrr a q l oc.u cod.. ; -

APPROPRIATE UNITS OF
PROCESS MEASURE FOR PROCESS
CODE PROCESS DESI GN CAPACITY

-,!' z -

UNIT OF
UNIT OF MEASURE

MEASURE CODE

079
01 SPOSAL L

INJECTION WELL GALLONS; LITERS; GALLONS PER DAY;
GALLONS . . . . . . . . . . . . . . . . . . . G

080
081

LANDFILL
LAND APP LICATION

OR LITERS PER OA Y

ACRE-FEET OR HECTARE-METER
ACRES OR HECTARES

GALLONS PER HOUR . . . . . . . . . . E

GALLONS PER DAY . . . . . . . . . . . U

082 OCEAN DISPOSAL GALLONS PER DAY OR LITERS PER DAY LITERS . . . . . . . . . . . . . . . . . . . . . L
083 SURFACE IMPOUNDMENT GALLONS OR LITERS

$0 1

S02

STORAGE

CONTAINER
(barr .l, drum, .rc.)

TANK

ALLONS OR LITERS

GALL ONS OR LITERS

LITERS PER HOUR . . . . . . . . . . . . H

LITERS PER DAY . . . . . . . . . . . . . . v

SHORT TONS PER HOUR . . . . . . . 0

$03 WASTE PILE CUBIC YARDS OR CUBIC METERS METRIC TONS PER HOUR . . . . . . W
$04 SURFACE IMPOUNDMENT GALLONS OR LITERS SHORT TONS PER DAY . . . . . . . . N

TREATMENT

TO 1
T02

TANK

SURFACE IMPOUNDMENT
GALLONS PER DAY OR LITERS PER DA Y
GALLONS PER DAY OR LITERS PER DAY

METRIC TONS PER DAY . . . . - . . . S

POUNDS PER HOUR . . . . . . . . . . J
T03 INCINERATOR SNORT TONS PER HOUR; METRIC KILOGRAMS PER HOUR . R

104 OTHER TREATMENT

IU.. hrp,p .kal. da,we.l.
.brrnN ar b1.1.lc .s s . . n . . .r w
Proe ..aa. -nminny !n
r.na ar,.C rrrV. .d ,W.K or
,nCN. ..M.r~ O..ers. e+ .
pr.,ss.. In c+. w.c.
Pr..rp.. M Ran rlr.I

TONS PER HOUR; GALLONS PER HOUR;
LI TERS PER HOUR; OR BTU'S PER HOUR

GALLONS PER DAY; LITERS PER DAY;
POUNDS PER HOUR; SHORT TONS PER
HOUR; KILOGRAMS PER HOUR; METRIC
TONS PER DAY ; METRIC TONS PER
HOUR; OR SHORT TONS PER DAY

. . . . . .

CUBIC YARDS . . . . . . . . . . . . . . . Y

CUBIC METERS . . . . . . . . . . . . . . C

ACRES . . . . . . . . . . . . . . . . . . . . . a

ACRE-FEET . . . . . . . . . . . . . . . . . A

HECTARES . . . . . . . . . . . . . . . . . . O

HECTARE-METER . . . . . . . . . . . . . F

BTU's PER HOUR . . . . . . . . . . . . . K

EPA Form 8700-23 (01-90) -3017-
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P'iease print or ripe wdh ELITE type ;'2 ch ar acters per inch ) in the unshaded ar eas onl y

A

cuut i Dt51Glr CAPACITY

9 0 0 01 1

cO" <cao.eo . oM 'o 2CSG -CC2d Em .ns ;2- 3 '- 97

G 5A',o 22 46 -Ep.-ter

Secondary ID Number (enter fr om page i

XII. Process - Codes and Design Capacities (cotWnued)

EXAMPLE FOR COMPLETING ITEM XII (shown In Bite number X- 1 and X-2 beiow A ta cifpy has two storage tanks, one tank can
hold 200 ga llons and the oth er can hold 400 gallons . The tacit y also has an kieherator that can burn up to 20 gallons per hour.

NOTE: if you need to list more than 12 process codes, mach an addflfonal sheet(s) with the information In the same format as
above. Number the lines sequentially, taking Into account anylnos hatwM be trod for sddkfonal treatment proeoases In Item
XIII.

X111 . Additional Treatment Processes (follow Instructions front hem X)I)

Line
A PROCESS 8 TREATMENT

EPA I .D . Number ( enter from page 1)

3

Line
Numbe

A. PROCESS
CODE

ii . PROCESS DESIGN CAPACITY C. PROCESS FOR OFFICIALr

bove)
1. AMOUNT (specly L ULm Of

MEASURE
(enter code)

TOTAL

NUMBER
OF UNITS

U SE ONLY

X 1 S 0 2 600 a 0 0 2

X 2 T 0 3 20 E 0 0 1

1 S -Q- 1 63,000 G 2 3 6

2

3

4

3

6

T

8

9

1 0

1 1

1 2

9 0

. PROCESSU . ....w~-

(MfM

/KNbN. A 1. AMOUNT 2. UNJT OF

on" item
an

0

0

0

(specf ,rl I MEASURE
(enter code)

D

4 f 0 1 2

T 0 4

EPA Form BTOO-23 (o1-9O)

R

Q

1

Treatment involves a combination of one or tn ot'e

of the following process steps: titelttal treat i

with mixing; phase separation & carbon adsorption ;

washing & screening ; and amalgamation/stabilization.

Treafirent involves thermal oxidation in a bed of

molten salt .

Treatment involves chenical reduction , neutralization

and precipitation , followed by filtration/drying

and stabilization .

Treatment involves Chemical conversion using
nitrogen and steam.

BNA0 1 122553

HDMSE00611051



Please p ri nt or type with ELITE type (t2 Characters per nch) in the urS. etl uaas Only Fo,, ba.o..p C~6 we C C-OC .N (o ..t

c .".o C:'a•taa-fi r

Sacottdarq iD Number ( ertttx frorla papa 1 )IJ ~[A 3C 8I9Io - -pIglpIp ~ - ~1
XIV. Descri p tlon of Hazardous Waste s

A. EPAHAZAROOUSWAST ( NUMBER-EntarON/our-dlp0 t}yadp P
SubpartDof~acAdzrsdAmrdouairasbyou wQf handle. For hazardous wades wfakh are r t Oan sted to dp Part 261 Subpar!D, enter the fourd

o

CAR, Part 261 Subpar C That de .ctlbe . The characterfsMes at~or Ni. 10* coratambaarl [e of theee hazardous
wa s) from 10

I. EIed TEDD aMNUAL U For eas:Tv Osted waste enterod M coftm i A est nsata the of That waat. Ur.W vii bei an ~araCerls4
wjc or resit casOmbwht entered in coJunur A estjm el t>rfa total annual gwnt yaat The non-fisted waste(s) that will be handled which possao hat characterfadc or corrtzminant

C. UNIT OF MEASURE - For each q uantity entered In column 8 orrtarT a uric of measure coda. Unlta of moaurre wtuclfntru be used
and the appropriate code. are:

ENGLISH UNfT OF MEASURE
COCE I METRfC UNf7 OF MEASURE COD E

pOUNpS
P KILOGRAMS K

I
TONS

7 METRIC TONS M

lt :acilltyrecords use any other unit olmeasure for quantity, the units afmoasure must be converted Into one otrthe required units ofmeasure taking into account the approprrate density or spectflc Qravtty of the waste .

0. PROCESSES

1 . PROCESS CODES :

For Acted hazardous waste : For each is ed hazardous waste entered In column A saleC the code(s) from lie tie ; olprocesscodas contained in item Dl A. on page I to Indlnte haw One was?s vela be st d tore , reated, and; or disposed of at the facility.
For non- tlsted hazardous waste:

For each chancleristlc or to* cantamlrnan( entered In column A, solacl the code(s) from ` eflu of process codes contained In Item XIt A o. n page 7 to tndlcate all he protases Tat will be used to store, boat, and/ordispose of all the non- listed hazardous waste . That processes that charaeeris7c or tope c t ion am nant
NOTE: THREE SPACES ARE PROVIDE D FOR ENTERING pgOCESS CODES. IF MORE ARE NEED ED

1 . Enter the that two as described abava.
2. Enter 000 In the ehOreme right bps of Rarer IN-D(T) .
]. Enter in the space provided on page 7, item XN-E, the fine number and the additional code(s).

2. PROCESS DESCRIPTION _ ltacode!.,PO fstedforaprocossttutwinbaused, describe the process In the space provtded o nthe form ID.(2)).

NOTE HAZARDOUS WASTES DESCRf8E0 BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER- Hazardous wastes thatcan be described by more than one EPA Hazardous Waste Number shall be des cribed on the form as loilowr
1. Se/ed one of the EPA Hazardous Waste Numbers and enter N M column A. On the same tine complete columns B, C,and 0 by estimating Ni. toed annual u iq ant ty of the waste and describing a ll the processes to be us ed to boat, store,and/or dispose of the waste.
2. In eo/umn A of the nest li

ne enter the other EPA Hazardous Waste Number that can be used W describe the waste . Incolumn 0 (2) on that One enter Included wiN, b 'a ove and make no other entries on that line.
3. Repeat step 2 for each EPA Hazardoua Waste Number that can be used to describe the hazardous waste .

EXAMPLE FOR CDMPLETTNG ITEM )OV(shovsn In fine numbers 1- 1, 7-2, 7 -2, and X-4 below) - A facility will treat and dispose elaneulmated 900 pounds per year of chrome shavings from Ieath
t ier ann ng and Onlslfing operation, in addition, the fac:Ilty will treat an ddlspose of three non-Osted wastes.

Two wastes are can-rte only and mere will be an estimated 200 pounds per year of each waste.The outer waste is torsos;,, and lgntrable and there will be an estimated 100 pounds per year of that waste. Treatment will be in anIncinerator and disposal will be In a landfUl.

A . EPA 8. ESTIMAT C. UNIT OF 0. PROCESS
HAZARD ANNUAL. MEASURE

Lin e

Number
WASTE NO.
(enter code)

OUAHTTTY OF

WASTE
( •
coda)

(1) PROCESS CODES (enter) (2) PROCESS DESCRIPTION
I a code is not entered In 0(1))

X 1 K 0 5 4 900 P T 0 3 0 s o
x 2 0 3 0 2 X00 P T 0 z D 0 0

Z 1 0 0 0 1 100 ~ T 0 J D 0 0 _

! ~ O 0 0 2
Inelshded YYMla Above

EPA For m 0700 - 21 0 1( -40)

BNA0 1 122554
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_ -- --- ■ ~- rye /

A 8 9 0III 0 k 0 o lo 1
VJV. Descu1pEon of Hs-ardour Wastes (cwrtJnued)

_______________D. PRESSES
A PA L &SiAThL C.UNIT OF

HAZARDOUS AWILAL UE* II
L6, . WASTE NO.

N&cwb.r fr Code)

AMT7Y OF

WI S7! '

(.n ,

C4d.)

(1)PROCESS CODES {risr) ~j PROCESS DfSCRJPT7ON

'~ . cade not Mflnd N D(Tp

0 0 0 9 382 T S O 1 T 0 4
using in 1O

"1 '
2

Intl ith Above
3

0 3
I I

r
w

w

A O 0 4 I w w ■

S I w w r

6
w r ■

7 p 1
w r r

e p I r r "

9 D
1 w r

w

t O p I
I I I ■ a ,

t i D I I I r r r

1 2 p I
I I I I " r w

t D I I
r r

r

4 DI i I r ,
t S D I I, I I I I r w w

t 6 DIG I2 9 I I I .

f D 0 13 9 I I r w ,

7 6 D 0 14 0 I I I "r r

a N I O I N E I i ( I
] c a
l uTt~cdeditatde~ 1t

2 a 1 P s o 1 T014
104 line 2

Z I D 0 0 7 3000 P S 0 10j4 t~ ire

2 Z D 00 8 Included With Above

2 3 D 0 0 3 50 P S 0 1 T O 4 Using 104 line 3, Section XIII

2 D 0 0 7 800 P S 0 1 T O 4 Using 1O4 line 4 ., Section XIII

i s .N O R E "c so

2 a D 00 8 116 000 P S 0 1
2

7 N O N E 700 P S 0 1 T 0 4 Y,

2
= 1 T 0 4

_

Using 104 lire 5., Section XI I

2 4 D 0 0 8 P S 0 1 T 0 4 Using 104 lines 1 or 2, Sect .X

3 O N O N E Included With Above Also axit

3 t

3 Z

_____ ir IiL
EPA Form a700 - 2j 101-90)
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?tease print or type wAh ELITE type (12 characters per rich ) r the unstwdec areas orvy
GSA No. Oise {P40r

EPA I .D. Numbs enter from
e t Secondary ID Number (enter from page 1 )

C A 3 8 1 9 0 0 9 0 0 0 1 

M. Descrlp tton of Hazardous waste (continued) 

E. USE THIS SPACE TO USTADDlVONx PROCESS CODES FROM ITEM 00) ON PAGE E 

Line
Numbs _

Additional Process Codes ( enter}_ a.       

XV. Ma p 

Attach to this application a topograph ic map of the area extending to at least one mUe beyond property boundaries. The mapmust show the outline of the facifiy , rho location of each of Its existing and proposed Intake and discharge structures, each of Itshazardous waste treatment storage , or disposal facilities, and each well where it injects fluids underground . Include all springs,rivers and other su rface water bodies M this map area See Ins tructions for preciso requirements 

XVI . Fsclltty Draw 

All udsting facifrles must Include a scale drawin of the fact i 'g ~ (see Instructions for more deft!!) 

XVii . Photo9r. hi 

All existing facilities must include
photographs

aerial or round-lew that cle0 arty delineate all existing atrudurs; existing storage ,tr eatment and disposal areas; and sit.. of furore storage, treatment or disposal areas (ace instructions for more detail} 

XVIII . Csrtiticstfon(s) 

I certify under penalty of law that this document and all attachments were prepared under my direction orsupe rvision in accordance with a system designed to assure that qualified personnel properly gather andevaluate the information submitted. Based on my Inquiry of the person or persons who manage the system, orthose persons directly responsible for gathering the Information, the information submitted Is, to be the best ofmy knowledge and belief , true, accurate, and complete. I am aware that there are significant penalties forsubmitting false Information , Including the possibility of One and Imprisonment for knowing violations. 
Owner & MOMTM Date 

NarWkid Official ltl pe or print) 

W . PEt4 'MW MANN . SAN FRANCISO OPERATIM , U.S . DEPARTWM O= EJ*IZ(,Y 
Operator Si

0 Si 

Name and Official Title (type print) 

t4NN EB - EiEC PEAATIpt6 ROOCEi[IYTE DIVISION CF ROp6IE1 . L IN ERNATICWL 

)GX. Comments 

- This facility is ak&pamW bY the U .S. Dept. of Enwqy and RodarelI Intenalttonal . _ .   

Not. Malf cam eted form to the sPI PWoPritte EPA Regional or state Off)ce. (nbr to InstruA7lons for more Wormation)

EPA F ore 8700-23 (01-90)
-Td7-

iimmuimiiiu u immnn iimuiu
BNA01122556
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Fain Gate

a_roeacy E:i t

G~x
F.3 pzent [.t .

Container Star

Area (S01 )

T e+1na1 Treatmen t
Stabilization (T04-2)

-,

__-vap~ratcr

c2i

I
/

___ _L ontaine r Storage Area (501)

_LThernai Treatnent and
f Stabilization Area

(104-2,'T04-3 )

I

I Container Storage (Sol)
Chemical Treatment an d

itrogen Stem Treatnent

I I
(T-04-4, T-04-5)

l 1R .=:o T

I

'/ •Container Storage 1
/Area (501)

~t :.zare ~i
i

;c3 5e:oi ;as

C44 3ad ' a cn salat-j aria

C.X Cfflc ar2 _

]0. 9-C77ii ?: S t1raca area

0Z2 !t races 'ra•:l t

C21 7ec3nt: .a: .aa.ian and

pac'raailc ara3 ' (Tad)
?3c''acz i ic:-izvel vest =

stcrsc; (WWI)

F:i :,ai'aceuu s .trige
is is V4)

Fiaur! 3 . Qi!DF ! i',cut

BNA0 1 12255]
I
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