
Department of Energy 
Richland Operations Office 

9003128 

\ 

P.O. Box 550 
Richland, Washington 99352 0009953 

E,,---4 90-PPB-037 

Mr. Timothy L. Nord 
Hanford Project Manager 
State of Washington 
Department of Ecology 
Mail Stop PV-11 
Olympia, Washington 98504-8711 

Dear Mr. Nord: 

JUL 1 o 1990 

HANFORD DANGEROUS WASTE PART A PERMIT APPLICATION (WA7890008967) 

Enclosed is the Dangerous Waste Part A Permit Application Form 3, Revision 0, 
for Tank 241-CX-70. Tank 241-CX-70 was used in the early 1950's to store 
high-level process waste from the REDOX pilot plant studies. REDOX is the 
acronym used for the reduction/oxidation chemical process separating 
plutonium and uranium from irradiated reactor fuels. The initial tank waste 
volume of 10,300 gallons was reduced to 750 gallons through tank waste 
removal activities. The tank waste removal activities involved a 
sluicing/pumping system which used large volumes of water to sluice/pump the 
solid waste from Tank 241-CX-70 to a double-shell tank in the 200 East Area 
Tank Farms. 

The Form 3, Revision 0, has been written to permit the rema1n1ng 750 gallons 
(two-thirds liquid and one-third solid). The remaining 750 gallons have 
been sampled and analyzed and the results have shown the waste in the tank 
to be corrosive. In accordance with Washington State Dangerous Waste 
Regulation 173-303-090, the contents of Tank 241-CX-70 have been designated 
dangerous waste code 0002, for a corrosive waste. The Part A permit 
application is being submitted to allow continued storage of the dangerous 
waste contained in Tank 241-CX-70 until the waste is removed and the tank 
closed. The need for this Part A permit application has been discussed with 
Mr . T. M. Michelena of your staff. 



0 

Mr. Timothy L. Nord -2- ""'L WU 1 V i990 

If you have any question regarding the enclosed permit application rev1s1on, 
please contact Mr. C. E. Clark of the U.S . Department of Energy, Richland 
Operations Office on (509) 376-9333 or Ms. C. J. Geier of the Westinghouse 
Hanford Company on (509) 376-2237. 

Enclosure: 
Dangerous Waste Part A Permit 

Application For Tank 241-CX -70 

cc w/encl.: 
P. T. Day, EPA 

._ .. D .: .... ,J~ Ouncan_Et A 
,, R. -" E. Ler.ch ~ .. WHC"-,r 

Sincerely, 

~a.1~ h/ 
. Izatt, Director 

Environmental Restoration Division 
Richland Operations Office 

R. E. Lerch, Manager 
Environmental Division 
Westinghouse Hanford Company 
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FORM I. EPA/STATE 1.0. NUMBER 

3 DANGE.90US WASTE PERMIT APPLJCA TION IWIAl718191 OI d q al gj 61 -I 
FOR OFFICIAL USE ONLY 

"""""-ICAUON o,,-_~e A(C£1VEO CO-Hrs 1..,ao .... • •""' n 

w I I I I I I 
II. FIRST OR REVISED APPLIC~ T:ON 

Piece .. ··,c" in u,e eppn,pnete ooa "'A Of' 8 below (ma,t& oae ooa 0111¥) 10 indicate -II• tllia ,s Ille litat IIPPlicel-.,.... a,e allOINttiAQ ror yow raCllity « e ,_eca 1pplica1-. II 1111a 

I ,s yov, tit at application ano you alt .. ay know yo111 racilily ' s 1:PAI ST Ara 1.0. Numae,. o, ,1 lllia ia a ,..,.aeca agpucalion. -• YOIII lacdily' s EPA, STA ra 1.0. H- in S..:tion I aoove. 

"· ,- IH:i r At't'U ..... , , .... H /Qlace ... " X'" :i---QIO-e ,ne •l>PfOQllale oa,e, 

D ' · DISTING,AQUN ,s .. 1111•1n1e1 .... ,or ............ ....,... .. ,~. c;I 2. NEWl'ACIUNl~••---1 ~---...... , FOR .. &WFACIUTIES. 
PAOVIOE T!ilE O.UE 

*~~~ 
FOR EXISTIHCl l'ACIUTIU. PAOVIOE n<E DA re, __ .u •. • ,,_, ~t=rt~ ( mro_ iJ•"· , -,r.J OPERA• 
OPERA flOH &fCAH OR fl1E OAf E COH$TRUCTIOH CO-NCED TIOHBEGAHORIS 
(114• ut• .... 10 tn• ,.,,, EXl'EC;£.D ro BIEGIH 

13. ;iEVISl:0 APPU~TION (p,.ce en " X" :ie,ow and comp1e1e .Sacr,on 1.iooveJ 

D '· l'ACIUTY HA~ "" INTERIM STATUS l'!IIMIT 0 2. l'AOUTYHASAFlHAI.P!ll .. r 

l 11. PROCESSES - CODES ~NO DESIGN CAPACITIES 

"- PAOCZSS CODI! - En1e, 1ne coae tram tn• tist of proc••• cooas oetow 1na1 beac daacnaea ••en process 10 ae uaecs •• the taC:Uity. r.., •ill•• a,e orovtdecl tor e111enno c:ooea. II more 
lu,ea are n-eo • ..,,., one cOcla(a) i11 111• •pace p/OVtGeo. II a PlOC•u wl be uaea 111a1 •• not ,nc111aea ,n one lia& ol coa•• 0e1ow. IIIN oeacnoe 111• procau (UICJUOIIIV ,,a OH1<1n 
apac,tyJ in Ille ~D•ca D<0V1Cleo 0111ne (Sacr-111-C). 

0 B. PROCESS DESIGN ~PACITY - For Hen coaa en1e,11C1 ill colllffltl A enter Illa cag• CIIY ol Illa process. 
I . AMOUNT - En1e, one amount, 
2. UNIT OF MEASURE - Fo, eacn •mount ..,,.,eo incOlumn 8(11. on1e,111ecoae rrom 111e Ii•• al""'' meuurecoaea oetow111a1 dHcnD•• ,,. • .,,,., al meae111euaeo. Only 1ne unns 01 

meaawe 1na1 at• uatea Cetow snould be uaeca. 

PIH),, APPROPRIATE UNITS OF P"O-
.:OPPROPRIATE UNITS OF 

Cl!SS MEASURE FOR PROCESS Cl!SS MEASURE FOR PROCESS 
PIIOCl!SS COOi! DESIGN C.:.l'ACITY P"OCl!SS COOi! DESIGN C.:.l'ACITY 

' C Slor•11•: Tra• rmenl: 

CONTAINER (barrel, dtum, ale. ) so, GAU.CNS OR LITERS TANK TOI GALLONS PER CAY OR 
TANK S02 GAU.CNS OR uraRs LITERS PER OA Y 
WASTE?ILE SO:l CUSIC YARDS OR SURFACE IMPOUNOMENT T02 GALLONS PER OA Y OR 

CUSIC METERS LITERS PER OAY 

SURFACEIMPOUNOMENT S0-4 GALLONS OR u~s INCINERA TOA TO:l TONS PER HOUR OR 
METRIC TONS PER HOUR: 

Dlaooa.i: GALLONS PER HOUR OR 
INJl:CTlON WELL 080 GAU.CNS OR LITERS UTERS PER HOUR 
LANOFILI. 081 ACRE-FEET 11n._.,,.., 0-niER (Use tot' Pllvsocal. cn...,,c• I. 

_...,~o••....,.•ue,oe u,e,maJ or 0Iok)QIca1 uea1men1 T0-4 GALLONS PER OAY OR 
..,...IIOIO,,WIOOfl UTERS PER CAY 
OR HECTARE-METER ptoca•••• nor occu,nno u, t •11••· 

L,'HQ APPLJCA TION 08'2 ACRES OR MECT;.RES swtace unoounomen•• 01 1ncane1• 

OCEAN DISPOSAL 08:J GAi.LONS PER OA Y OA arors. Oesc,10• 1n• oroc••••• ,n 
l.l~SPEROAY 1ne •D•c• pro¥tC1eo: Sacuon ,u-C.l 

SURFACE!MPOUNOMENT 084 GALLONS OR LITERS 

UHITOI' UHITOI' UMTOF 
YlfASUAlf WlfASUAI! WV.SURE 

UNIT 011' "lfASUAI! CODI! UMT 011' IIIASUAI! COOi! UHlf OF Wl!ASURlf CODI! 

GAi.i.OHS ...... . .......... . ... . . .. ........ .. ..... G unRSPEROAY · ··•••••• • .. ••• ...... . .... .. .... ., ACRE•FEET . . .. ........ ...... . ........... . ....... A llfEAS ... ... , ... .... . .. .. ... . .... . . . .. .. ..... . L fOHS PER HOUR . . . .. .. .. .. .. . .. . . . .. . .. . .. .. . 0 
CUBIC YAAOS ···· ··· ···· · ... .. . . .......... . . y WETRIC fOH:i PER HOUR . . . .. . .. , . .. ,. .... ..... W HECTAAl·METER . ........ ...... ... ........ ..... , 
Co.,a,c J.IETEAS .... . ..... .......... c GAU.OHS PER HOUR . .... ... ...... .. .. ...... e ACRES ........ . .... ... .. .. ................ . . .... 8 

........ OHSPEROAY
0

: :: :: ::.: .. .. . . . .. • ... . ..... .. . u UfERSPERHQUM .. ...... .... ... .. . . ... . ...... . H HECTARES .... ... . .. .. ................... . ...... 0 

EXAMPLE FOR COMPLETING SECTION Ill (sllown in line numoers X·I and X-2 below): A facility has two storage tanks. one tank c.Jn 
llold 200 g.J//ons ,:ina rne otner can hold 400 C,Jallons. The facility also has an incinerator that can burn up to 20 gallons per hour. 

If 
B. PROCESS DESIGN CAPACITY 

H 
8. PROCESS DESIGN C-\PACITY 

u A.PAO- FOR u A. PRO- FOR 
CESS 2. UHIT CESS 2.UNIT 

L IJ 
COD£ OFMEA- OFFICIAL LM OFMEA• OFFICIAL 

18 1. AMOUNT USI! I 8 CODE 1. AMOUNT USI! SURI! SURE 
HE (/tOlll•M ,.,,..,,,.,, r-• ONLY HE ,,,_,.., , . .-,., ,_., ONLY ER ·-· c_, ER _, 

t:OG•I - -
X·l s 0 2 600 G 5 I ~ 

.'(.: T 0 J 20 £ 6 I 
I s 0 2 30,000 r, 7 I 

. , * The day and month of facility op~ration is unknown . -

J ') I 
J I /1 
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..: ..:: •m'°'ued from r:,e trdnt 
1 ' i i. PROCESSES (continued) 

j · SPACE FOR AOOITIONAL PROCESS COOES OR FOR OESCFUBING OTHER rAoCESS (code " TO,") . FOR EACH PROCESS ENTERED HERE INCLUDE DESIGN CAPACITY. 

I 

Tank 241-CX-70 (CX-70) was 
1950's to store high-level 

used for approximately one year in the early 
process waste from the REDOX pilot plant studies. 

REDOX was the acronym used for the reduction/oxidation chemical process 
separating plutonium and uranium from irradiated reactor fuels. Tank waste 
removal activities for CX-70 were initiated in the summer of 1987 with the 
construction of a sluicing/pumping system. The sluicing/pumping system 
involved using large volumes of water to sluice/pump the solid waste from 
the CX-70 tank to a double-shell tank in the 200 East Area Tank Farms. 
Approximately 140,000 gallons of water were used to sluice the original 
waste volume of 10,300 gallons down to the present 750 gallons contained in 
the tank. The design capacity of the CX-70 tank is 30,000 gallons. 

l . '/ . DESCRIPTION OF DANGEROUS WASTES 

_ -'· DANGEROUS WASTI: NUMBER - Enter the tour digit number from Chaoter t 73-303 WAC tor each listed dangerous waste you will handle. If you hanole 
dangerous wastes whicn are not listeo in Chaoter 173-303 WAC. enter the tour digit numoer(s) that describes the characteristics an01or tne IoxIc con• 
tamInants ot those dangerous wastes. 

a. ESTIMATI:O ANNUAL QUANTITY - For each listed waste entereo ,n column A estimate the quantity of that waste that will be hanoted on an annual bas,s. 
For each cnaractenstIc or toxic contaminant enrereo In column A esumate the total annual quanuty of all the non-tisted waste(sl that will be nanoleo wnIcn 
possess that characterIst1c or contaminant . 

c. UNIT OF MEASURE - For eacn quan111y entered in column 8 enter the un,t of measure code. Units of measure which must be used ano the aporoonate codes 
1: are: 

ENGLISH UNIT CF MEASURE 
POUNDS 
TONS 

CODE 
p 

T 

METRIC UNIT OF MEASURE 
KILOGRAMS . 
METRIC TONS . 

CODE 
_ ,< 

. M 

(I'-' It taclfi ty records use any otnw un,t of mea.1ur• tor Qu•nt1ty, rr,e un,ts of m•asure must be convert.a into one ot u,e requweG unrts of measure taliung into account tne ao0ropna1e <lttn• 
sIty or 1pec1frc or• Yiry of the wa•••· 

C 

.. 

0 . PROCESSES 

1. PROCESS COOES: 

For lletec:I danqeroua WHlr. For Hen ll•tec:I aangeraus wure entereo ,n co1umn A se1ec1 th• coae(sl lrom the list of procHa cadH conra,neo ,n Section IU ro H>01cate now tne 
wute Wttl be srorad. rrearao. and/ or a,saosec:1 or ar tne lac,lity. 

For non-ll•tec:1 danverou• weet- For Hen cnarac:tllf1SIIC or toxic: c0n1am,nan1 enterad in Column A. select tne code(s) from the list of procesa codH comainec1 in Section Ill 
ra Ina1cate all !he pracaasH rnar Wtll be usecs ro store. lrHI. and/or dlsaose ol an rne non-lisrecs dangerous wutH 1na1 poaaa .. that cnarac:tllf1SIIC or 1ox1c: comamw,anr . 

- Nole: Four saacn are PrO'tldec:l lor enrenng process codes. If more are nee<1ec1: ( 1 I en,., the lirat lhrff a• deacnllecl above: (2) Enter "ODO'" in the extreme ngnr box ol llem 
IV•O( 1); ana (3) Enter In rne space provtdec:I on p• o• , . rna 11na num11er and the aadrlronal coae(a). 

<P-. 2. PROCESS OESCRIPTION: If a coda Is nor lisrecs lor a process that wlil be use<!. d• acnbe rne procaH In the saac:e provlClecl on rne form. 

-.OT!!: DANGEROUS WASTES OESCR181!D BY MORI! TM.AN ONI! DANGEROUS WASTE NUMBER - Oangerou• wUIH rh• I can be deac:nbecl by mar• rnan one Wesre 
'4umoe, snau be aescrioed on rne torm •• tollow• : 

t . Select on• of rne Oanqaroua Wiste Numbe,s and enter ,t ,n column A. On tne same line comotete columns 8. C. and O by eaurnar1no the total annuat auantrty of the 
wes1a 1na describ1no aJJ rne orocesaes ro t>• used 10 treat. ,tore. andtor dis00se of the waate. 

2. !n column A of tne neal hne et'lle, rne other Oangeroua Waite Numoe, rnat can be used to deacrIbe the waste. In cotumn 0(2) on that line enter ' "inc.Juded wetf'I above·· 
and maKe no orrte, e111ne1 on 1h1t hne. 

J . Reoeat sreo i tor e• cn c1ner Dangerous Waate Numoe, Ina1 can be useo to descrI0e rne danoerous waste. 

EJtAMPLE FOR COMPLETING SECilON IV (3no- ,n llne numo.,-3 X• ' · X-2. X-3. •nd x ... OelOw) - A lac:ililY wtll lrHI and d11oose ol an Hllffl81ad 900 pounds per yea, or Cftron,e shav• 
nqs 1r0m Iea1ne, rann,ng ano tin1an1nq ooerar,on. In aC1art1on . u,e tac111ty wtll traa1 1na d1soose of thrN non-,I1tec:1 waatea. Two•••••• are COIT'OaNe onty and r,,..,. wrif be an e111mautd 
.:co pounds Der year ot eacn waa1e. The 01ne, waste 1s com,s,ve and Ign1tabIe and tnere wt~ be an e• timated 100 pounds pe, year ot tftat waata. Treatment wtU be in an ,nc.,.,ator and 
]ISOOS• I w,d ba In 8 landfill . 

L A. C. UNIT 

I N DANGEROUS 8. ESTIMATED ANHUAL 
OPM«!A-

WAS~NO. SUIIE 
.. 0 QUANTITY OF WASTE (.,.,., 

l ,Htt~ •·04J•I cr,o•I 

I 

\"-I K u 5 J 900 p rr o 
I 

\ .. ,: D () 0 ' JOO p T 0 -
I 

\ . j D O 0 I I 00 p T IJ 
I , . ..; D u u ' T U -

EC .. l C 271 · ECY 030-3 t Form 3 

1. PROCESS CODES 
(Mt«I 

I t I I I 

J D 8 a 
I I I I I 

J ID 11 () 

I I I I I 

J ID 8 /) 

I I I I I 

J D 8 0 

PAGE 2 OF 5 
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I I 

I I 

I I 

O. PROCESSES 

2. PROCESS DESCRIPTION 
(,I• ct:/de •• ltOI .,_«.o u, D(, JI 

included with ;ibuvc 

CONTINUE ON P AG£ J 
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IV. DESCRIPTION OF DANGEROUS WASTES (conrmued) 

L A. C. UNrT 0. PIIOCESS2S 
I N OANGEl'IOUS L 9T111ATI!D ANNUAL 0, ..... 

,. 0 WASn NO. au.u,TTTTO,WASn SUM 1. PflOClSSCOOU 2. PtlOC2SS OescM'TION 
E . 

, __ ,_ ,_, (#•coa••-.-..•otlll _, 

---D s' o' 2 
I I I I I I 

I 0 0 2 19.000 p Stnr,H1P 
I I I I I I I I 

2 

I I I I I I I I 

3 

I I I I I I I I 

4 

I I I I I I I I 

5 - I I I I I I I I 
6 

I I I I I I I I 

7 

I I I I I I I I 

8 

L I I I I I I I I 

9 

I I I I I I I I 

10 
I I I I I I I I 

11 

I I I I I I I I 
' 12 I 

I I I I I I I I 
I 

13 
I I I I I I I I 

! 

14 I 
I I I I I I I I I 

15 I 
I I I I I I I I I 

16 
I 

I I I I I I I I 
17 

I I I I I I I I 

18 

I I I I I I I I 

19 

I 
I I I I I I I I 

10 
I I I I I I I I 

11 

I I I I I I I I .,., -
I I I I I I I I 

::.J 

I I I I I I I I 

:.: I 

I I I I I I I I 
,_ 
-· 

I I I I I I I I 

2~ 
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IV . DESCRIPTION OF DANGEROUS WASTES (conrmued) 

c. use ™'S SPACE TO LIST AOOITIONAL PROCESS cooes FROM SECTION 0(1) ON PAGE 3. 

Tank 241-CX-70 (CX-70) contains 750 gallons of waste with a pH of 13 .1. 
Approximately two-thirds of the tank's content is liquid and one-third is 
solid. The remaining 750 gallons have been sampled and analyzed with 
results showing the only regulated waste to be corrosive. Based on 
WAC 173-303-090 (6)(a)(i), given an aqueous sample with a pH greater than 
or equal to 12 . 5, due to the sodium hydroxide content, the CX-70 tank has 
been assigned the dangerous waste number 0002 for corrosive waste. 

['-< " 

V. FACILITY DRAWING 

' ,.\II H1s11n9 tacllitiH muat IncJUde ,n rne soac• orov,ottG on oege 5 • seal• draw,ng ot rne tacolitv /SH ,nsrn,crron• for more detarl/. 

'✓ I. PHOTOGRAPHS 
C 

..\II ea,sung taCllili•• muet inc1uoe pnotogrepns /aenal or ground-I•-) tllet clearrv datinest• all .. ,sung structurH: ••••ting stor•v•. trHtment ano OiaooHI •••••: ano 

C 
"'•• of future storeve. rrutment ot d1aoo••• •r••• ,~ .. ,natructiotts tor mor• d•t•1IJ. 

'Ill. FACILITY GEOGRAPHIC LOCATION Th; c:: ; nfnrm;:it i nn ic:: nrnvirli:1rl nn attached drawinas and ohotos 
C. LATTTUOE /deQrH•. m,nut••· & •econas) LONGITUOE (deQrHa. m,nuru. & •econos) 

r: l---Ul---UI I I -1 I I I w I I I 
'/Ill. FACILITY OWNER 

~ ~- 11111• tecllity o_er ,s •••o tlle tec,lity ooerator u llsteG in Secnon \IQ on Form 1. ""General Information··. place an '"X" in tlle oox to tne left and skip to Section tX batow. 

-· 
8. II rne tacolitv owner•• not'"• tac,hty operator u listed in Section \Ill on Form t. COffl!)lete tll• follOWtnQ lleffla: 

- · 
1. NAME OF FACILITY' S LEGAL OWNER 2. PHONE NO. (ar•• coaa & no.) 

-· I I I I ' ' l I I ' I I I ' I I I I I I ' I I I I I I I I I I I I 

I 1-1 I I 1-1 I I I I I ' I I I 1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

V 3. STREET OR P 0 . BOX 4 . CITY OR TOWN 5. ST. S. ZJPCOOE 
I I I I I I I I I I I I I I I I I ' I I I I I I I I I I I I I I I I 

I I I I I I I I I . I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

:X. OWNER CERTIFIC..\ TION 

I cerr,ty under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 
documents. and that based on my inquiry of those individuals immediately responsible for obtaining the information. I believe that the 
suom1tted informatton is true. accurate. and complete. I am aware /hat there are significant penalties for submitting false information, 
,ncluaing the possrbility of fine and imprisonment. 

-
/AME (pnntorrypeJ Michael J. Lawrence 

~~!) 
CATE SIGNED 

Manager, Richland Operations . -
'~ -i· i 

11 7-10-90 United States Deoartment of Enerav ·--
., OPERA TOR CERTIFICATION ,. 

I certify under penalty of law /flat I have personally examined and am familiar with the information submitted 1n this and all attached 
documents. and /hat based '.Jn my ··1nqu1ry of those individuals immediately responsible for obtaining the information. I believe that the 
subm,rted information is true. accurate. and complete. I am aware /hat there are s,gnrficant penalties for submrtting fa lse ,nforma11on. 
,ncluamg the Qoss1bility of fine and imprisonment. 

·,.a.ME (~r,n t or typ•J SIGNATURE CATE SIGNED 

SEE ATTACHMENT 
ECY0~31 FormJ PAGE 4 OF 5 CONTIHUE ON PAGE 5 
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X. OPERATOR CERTIFICATION 

I certify under penalty of law that I have personally examined and am familiar 
with the information submitted in this and all attached documents, and that 
based on my inquiry of those individuals immediately responsible for obtaining 
the information, I believe that the submitted information is true, accurate, 
and complete. I am aware that there are significant penalties for submitting 
false information including the possibility of fine and imprisonment. 

/ £~r1~~ 
/ Co-ope~'tor 
~ JQ.llA-E". No 1 an, President 
'--1festinghouse Hanford Company 

Owner/Operator b 
Michiel J. Lawrence, Manager 
U.S. Department of Energy 
Richland Operations Office 

Date I 



46°45' 

20 

7th Street 

' 1 

9 

Tank 241-CX-70 

Excavation 

0 

Tank 241-CX-70 

M0337 

2704-C 

Exhaust 46°33'19.64~ 

79001123.1 

;;o 
ct> 
< 

C> 

. -0 
PJ 

lO 
' ct> 

O'I 

: o 
-t) 

I 
' CX) 



0 

Rev. u, rage, orb 

/ Removed and Capped 

12-in. Risers (4) 

I 

--- ''--. \ 
Grade Level 

__ ... 
---------

· ' 
\ 

, __ _ 

Tank 241-CX-70 

4-in_ Schedule 
80 Pipes 

Liquid/Solid Inventory 

S9002047.1 



Cl 

WA7890008967 

TANK 241-CX-70 

~~4it~11t~~RF~~-- 1

:: ~ 
~~e:r~•.,.._ 9":!f"tr;:::;,.,.::.~::_:. . 

46°33'20 11 

119°31'37 11 

Rev. 0, 
Tank 241-CX -70 

Page 8 of 8 

··-•-·-· - ------. ~-----,.,,..,-.,.._._.,.,_,.---,. 

\ 
.\. . 

127164 · 27CN 
(PHOTO TAKEN 1986) 



lJ"r 

I c, 
I 
10 

c· 

, 
• 

Author 

R. D. lzatt/R. E. Lerch 

Subject 
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