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Tor a valuable conrideratica, recelipl of widoh 18 heredy scknovi-
sdged, the wnderwigned Selms Bobula, Walter M. Peinton and rred 3. Sohuls,
Trustees of the Bydute of Kdward 7. Sohuly, decsised, Lassors under that
sartain leass dated 1 Mareh, 1957, oovering res proparty situated in the
City of Yontana, County af S«n Bertardine, State of Californis, more purtio.
w137y dasaribed in Ixhibit AP sttashed bereto, do heredy conment to the
Asxigrment of waid lssss to Qrand Central Rooks: Ces, 3 partnership compcsed
of Charles 2. Bartley and Orand Central Alroreft Co., o Orand Central fioaket
Ca., & Califernia corporatiol, and do hercby Misare wd forever dlechargs
the aaid Grand Central Rooket Covy & partnarship, from any and all 1iability
toarvunder upon the sssweption of such 1iability by the sadd Orand Contre
Booket Co., a Califersda oorperatios. -
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Dated(_ 223 e ovien |, 1957
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1o copmiderstian o the foregoing oconsent and relouse, the under
wigned Qrend Cantral Rocket Co., a California oorparation, dcer herevy zesizac
s 4gTes to perfarm all of the 1isbilities and obligations of tns lazase
UBMT e adove-deporibed lsase, i

Datedi_ 23 (e ToFan | 1357

QARANC CENYBAL MOCKE? CQ,
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Stam oF Califomin

.
County of San Bgrrarding f

Ow_._ Qctober 2%, ol

the undsreigned, o Notary Publc in cad for acle Caurey ond 5+
oppeored —Eagd H. Schuls, Selnaz _.thull) ATd
Walter M. Pointen, or.

Leinre g,

to be the person S whoss nameS.. . _ mbaenited toothe whine

Instrument, and gcknowledged to me that
Wirves my kand ond officdd seol.

. zxecuied the same,

O AT et

)"f}’ CD""‘.S'SAUH exp: iree Feb. 22, 19;‘? Notery Pubic in an,f J.t;ldl’_‘iz_v-l_u_:f'vi‘lr_

ACKNOWLLDOMENT=ORnEBIL-WOLFO™Ts TDAN 13} \'

17 ' STATE OF CALIPORNIA 1
- COUNTY OF |
1

e —
’ .

"
&

San Eernardine

2248

October 23, 1357

wm me, e uodas s Notary “Jbl)e lo anc
for wid Nl’)’ and State, pectomaly  sppeared
C. E. Eartlev
-J ort tometobethe . _ fresidot, and
= H, Stickney
®

hown © 16 0 be the e . Seamtwy ol

the Corporstion Bat amecuted die witbiz lustnanent,
knowD © me t by L‘.eo(pa'w who aecvied the with's
laryranex oo the Ourponboc Gertlo named,
«d Ad::vidnd o me that md:(co\;poxl-:ion erecited
the Wit t o (3 by-lwy O & ;0
Pt ol 1t: o of dverion.

WITNESS vy and asd olicid seal

Aok m:u'.n:\‘.un»‘m—(lr,n.—\\'ohm- Form

(Seci: C) A
! Noary Pubiic v azd sadd Tousy and State.
crmission expir Fel. 22,195¢




LEASE

THIS AQREEMERT, mede and entered tnto 33 of the [ivst
San Bernardino Coumty,

day of March, 1957, in Fontans,
SCHULZ, WALTER M. POIKTON

Caltfoinia, by and betwsen STLMA
¢ the Escata of Tdward P.

and FRED ¥, SCHULZ, Trustess o
and Bl

decessnsad, hareinafter called "Lester™,
. et .
a Califorric corporatiouli AR

v Glendsles in lox

Sahuls,
Argné Central Adrcraft C oppaty |

hwaving {t3 principal plaoe of business &
Californis, end Charles E, bartley, of

Angeles County,
Redlands, Ssv Barnardinse County, California, partnars, ;
14

doing buniness as GRAND CENTRAL ROCKST CQILOTE at pedlandns ' 7

Califarnias, hersinafter cslled "Lessue”,

WITHNESSETH:
1. That the Lessor, in considerztic
gresd to be paid and performed,

s of the renty end

covsnants herginafier 2 cons

ase to said Lesses all
nd Righland AveDues, Oear Fontsna,

nersby le of tnat certaln rasl prop-

¢rty northeast of Sierrs &

desoribed as fellowti
Fertioss of the Northweat Quarier a?f Tection 28,
apd ths Nerthsset Quarisr of Seetion 29, Township 1

Eerth, Ranga 5 West, Sep Bernardino Bane and Meridis:,

cr*i!nd and douzded as rellows:

des

Igleo A-3 and the land upos whieh it standa and tne
around §t amd in fromt of {t, to-wit: Begin~

pimg ut & peint in the west lins of cegrion 2B, which

s T16.7 feat morvh of a 2oinod 4roe pipa at the

soutteragt sorner of ¢ald porthwost quarter of Sieg-

tion 287 thende north T9° k3" k)" esst 26L,2 fort;

thance perth 367 17' waat 27% teet; thenas uouth
«pt In the wspt

2799 43! A5" wast 101,3 fest vo 2 PO
1iny of »sid sestiod 28; ‘thencs south 090 33! 45"
saxt 250,78 feet along the wetterly lLine cf ostid
sectlion 28 to the Eoint of begdnming, contalning
one s, Bore or less.

lw
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Tas front portion of Igpleo B-2 wish tha land in
frout of it vhigh 1y pecessdsy for ingress and
sgTas, it boin; fully understood that only the
rroat pertion of said 1gloo is the property of
vae Schuls Estate and that the remsinder thereof
belongs to soweons elos.

Igloo E=3 and the l1and upon which it atands, bounded v
ap follows! Deginning &t vhe Northeast corner of

snid seotion 29; themos south 89° 261 45" West & N
dissance of 1105.9 fest; thance South 369 17! taet ”
o distance of 1576,31 feet to the TALE POINT OF 5

BEGINNING: Thence South 79° 33' 15" west a distance
of 185 feet; thance South 360717 bast s distance

of 275 fast o the gravel road south of said Igloo
,B-3; thenae Horth 760 43¢ 45" tast slong sald grovel
»apd @ distance of 185 fest; thance North 362 17!
Vest & distanse of 275 feet to the TrUE POINT OF
BEGINKINO,

Igleo C-2 and the land upou which it stands, bounded
as follows: Baglaning at thy Northwast corner of
said Segtion 29; thence South 53" LS™ Tasy aloug

the sasterly boundary of sald saction a distance of
794,17 feat] thence South 799 L3t 45T Wast 8 dis-
;;neo of 479.63 fest to the TRUR POINT OF GEGIKKINC:
nonce South 799 437 15" West 1ES fewt; thence Sout®
36° 17' East 275 feet to the gravel rosd south of
said Igloo C-2, thencs ¥orth §9° 43" 15" Last ulons
aald rosd a diatance of 135 feet; thencs North 365 177
West & distance of 275 feet vO the TRUE POINT OF bEe
ODINING,

Igloe k=1 and the land upon which it »tande, bounded
a» follewa: Beginning at the rortheast vorter of
Seation 29&° thenes South 899 J6' 4S" West slong tho
portherly boundary of sald enctionga distance of
1106,9 fest te the TRUE POINT OF B! IHNING: Thence
South 369 17' East to the oiled road south of said
Igloo E=1; tlande South 750 L3' L5" West along sald
resd a distance of 185 feat; themce North 799 43t 45"
west to the northerly bouadary of said section; thence
Horth 899 36! 45" Eaat along said northetll.boundary
of said sectiocn to the TR0E POIKT OF BEUINKING.

Together with ths right to usd for ingress ond egress,
in cemmon with the Lsssor and ¢t hers, the sxiatin
accoss roads, and the risht te grade, maintain an
improve such roads to the sptruncey of aald Igloos,
snd the right of »ay for utility poles, pipes and
wires aleong the eide of sald exieting sccess roads,

70 HAVE AND TO HOLD the abova described premizez unto weid
Legses for the term of five (5) years, frow Mere: I, 1957
to and ineluding Tebrusry 28, 1962, for a rental of $20,250.00,
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paysbls $575.00 upon sxscution hervof and £337.50 on or bde-

fora April 1, 1957 and 3337.50 on or belora the firet diy

sf sach month thereafter wnt!l said rental shall have daen

pald {n full.

‘ 2, And seld Lessse does hersby covenant shd axres tnat
he will pey the rent abave specified in the Eenner on
times above sot forth; that he will slmp pay and dischargs

a8 the camd maYy Decowe payable, sll taxwos and apsezsmenta

which may be levied, assepsed or imposad upon jmprovenmente
pow &r hersafter to be erected by him upon the premi=es here-

{mabove desoribed.

3. Lesseu agrees that he i1l pay when due 8l charses
for light, fuel and waler or other public utility upen ratd

property.
L, Lessoe agrees that any construction done by him an

eaid premises will be paid for imsedistely and ro llenz will

pe allowed to attagh o sald property;
id premines will be doas in 8 go»d &nd

vhat any and all

vuilding done upen sa
workaanlike manner and maintained and kept tn pood repalr at

the sols ooast of Lessea; and Lesgas further azrees that he

will keep the premires within, around and In froot of raid

{gloos 1B Eood and usable condizlion,

5, Said premjses are 2o be used for the manulasture of

chemicals. Lasses hareby represents that be han 3pplied

Lo apd obtained from the County suthorities ¢onaant and

oo to use the abvove dypcribud prominté for the munu-
{mome of which claasify technicélly a2

d harexfter gwned by Lassee,

perwised
racturs of chemioals

explosives), under forwulas novw BB

6. Levsse agreas 0 UOE 211 ressonable precautions in

the operation ef such business and to indeuni?y «nd haold
Lessor harmlass from sny dammpge OF lesc whatever by reason

.3-

T IR FSURVAFENA+ 29511 YTl SN e '
e LSeWFRA WA,

-
d st the o
&

4
£
L
Ko
2
Bt
k:
f:

<2,

P

I

RAYLCi .30



B
A

e
&5
g

.

W

A

o

%

D

LR

15

)

of any suit or clalw for injury to prrson or pfoperty {ngurrad
by any psreon, sither oa seid premiscw or on any other »rop-
erty {n the vicinity, growinr out of the Lassse's Fnia oprra«
tions,

7. Lesyee indermifies znd agreve to hald Laseor harn-
leas from any damses or less caused by explssion, fire, fumes
or pollution of air, land, or watar durinn hhe term hrrwof,

8. Lesses agress that raid preminer 3hsll not bde ured
by Lesces or any one elre during the term hereol, or any
sxtension hereof, for any 1illegsl or lmmorsl purrose, or
tr any illegal or jmmoral manner, ané nosression of anid
pramises dy the said Lessee shall not be 2onstrued as con-
yoying any title thereto or ownershin tharenf, All lawe,
ordinances, rules and regulations spplicstle to 2aid ues
of sald promises will be complied with by Lasses,

9, Lessee wajives all rights under “ection 19L2 of thae
Civil Code of California ond relanres the l-gs0r from Any
and all damages which xay be sustzined by the Lespem or any
other party during the tisr Lesmse may be in vomseanian of
s3id premises, .

10, At tha expiration of the verm of trhisa leasa, or the
sooner tarwination thereof, the Legseas will poacefully quit

and surrendar pomsession of maid prenjees in ae cond condl~

tion ns reasonabls une and wear thereol will persite At
Lessor's option, Lessee will mither l-ave &1l buildin-s
ersctad by him upon said leanmad prerises in gfood and usnrble
condition or rewove radid buildinse and raastnre the nremines
to the orizinal condition,

11. Should Lessor be compellad to coxmance or uaiﬁt;in

an aation at law to colleet sald renta, ol any part theresfl,

nl‘u

084




* 3133 nx516

or to Adisposaess the Lesses, 0T %0 TGOVl Possesaion of

sald yra-i-ot or to othervise mforce the terms and pro- F
prevailicg %y <n 'said action shall be antitled to recover p) //

visions of ﬂﬂ.l Apuum the/ all costa
attoroey's

in quaop‘}opv;pprpv1th,i;nqludln5 s reasonable/fes.farx ‘
OarataaTray TRl RackaXIOE: /'/

12, VYaiver by the Lewaor of any covonanz or condition .
hersin conbain-d sh-ll not vitiate the nans or any other
goverant er gondition contained thereln, - - '

13. Lcollu 45 haredby given the opbién to ¢xtond thu
tera of thi- leawe for five (§) years, bnginning March L
1962 and ending February 28, 1967, upon che ‘sace terms and

, said pption to be exercised by Leaa;o by written
togother with

provisiona
notice to Lesaor on or bafore FPedruary 1, 1962,

paymnt of $337,50 {n payment of tha rent for the month ond-

ing Fedbruary 28, 1967. 5
14, Any votice, desand, er communication undar or in

connection with this lease may be servesd upon the partiss

bereto.dy personal service or by mailing the scae by regise

tersd mail in the United States Poet Office, postage pre-

paid, addressed to vhe parties hereto s .ollovn- _

Trustess of the Eatste of
Edward F, Schuls Deceaned
e/o Mildrod Yurphy

Attorney 8 .
1102 State Bulldins )
Los Angeles 12, Califorals

Grand Central Rocket Cowpany
P.0, Bex 111
‘fedlands, California Cr

15, Lesses will not assign thie lesuse, nor let nor

waderlet the whole or any part ¢f the pramisas without the .

writtan censant of the Lesesor. Any a:tempt.d tranafar by
operation of law, bankruptdy, or o
consant, shall immediately terminate all of La

in or to 8aid leased prexises,

thervis', without utnaar‘g

goea'n interdst

-5-
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16, Tioy ip of the easenace .f this leass and 811 of

its provisiom.
I¥ WITNESS WHEAROF, the parties pavs hereunto set their

the day and yaar first sborve written.

J{@wa ot -

felns Schuls
ﬂAMxxL-Qn--é%*ﬁlzz

“talter K, rolneon
7

hands

rod;. c ’z
s Trustess of the hatate of
rdward F, Schuls, dactls.gﬁ

Sl
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Sy -

Charles E, Bartley

L

{Carporats Sasl)

doing budinexs &»
SHaNY ceuTEAL LOCKET © Sy,
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Dasoription of real proparty undar 1esse fron Salzs Sohuls, Walter M, Point-n
‘and Pred K, Bobula, Truitess of the Retate of Idnwrd Y, Sotala, cocssesd,
caved 1 Earoh 1557, in by City of Yorbans, County of San Rernardino, Stete of

Califormiat . ‘

411 of that owrtain real propsriy nortbeast sf Eisrrs and HS ghlacd avenues,
pear Yeatsna, dascribed as follova:

Pertions of the W} of Seq, 26, and the NE} of Bec. 29, TL1 N, R 5 W, SHELF,
desorided and boundad &5 follows)

I1glo0 A=) &Dd the land upan whish 1t stands s2d the laad arcand Lt and in front
of it, tewwit: Beglmming st a podpt in tae west Llne of Eec, 28, wich io
TIS,7) north of & 2" iren (ips at the wouthwert ocraer of said w3 of Seo, 28
thanos § 79%LYTLST 3 264,27 thanas ¥ XOU7' ¥ 705!y thence 8 T99L3ILEN V
161.3' to a point in the wewt lins of sald Bes, 26; thapod 8 OP3]1!L.4% I 250,78!
sleng $he wesbarly lioe of aaid 8o, 28 to the point of beginmdng, containiog
o8 34w, BOTS ar leas. .

The front portion of Iglog B-2 with the land in front of it wilch is Deceszary
fer ingress ead sgrees, ib being fully undsratood what ozly the front porsion
of sald 1gloo 1» the proparty of the fobul: Zstate and that the remainder

weres! Delengs to somaons elss, :

1gloo B+3 and the land upoa which it stands, bonnded &b follows: Degiordng et
t2a NI cormar of said Swe. 29 thance & ByO361L5* % a dirtznos of 1106.91; !
thanos § MTIT! I a distance &f 1574,31' to the TRUE POINT OF BZOINNYNO: '
Thenos & TYOLILIST W p distanes of 185') thence § WYULT7' E a diptanse of 275! )
1o the gravel rosd peuth of said Igloo B3y bLhewos ¥ 790L3145" £ alonp sadc

grival road s distanse ef 185 thence 36617 W ou distasce of 275! te taw

TRUE POINT (F BLOIKNDO.

Igloo (a2 and the land npon whioh it stands, bonndsd sy follove: Bezinniay at
the KX cornar of seid Sws, 29 thanmoe £ 33 L5t E wdong tha esnterly boundary
of seid seotion o distance af 798,17') thance & 79°L3'WLS* W a4 distanca of
479,63 to vhe IRUE POINT OF BRUINEING: Thenoes S 7vol3115? W 185¢; thenos &
%0 17" 1 275" to the graval rosd south of ssld Igloo C~2, thance N 79°u3Lse
I slong seid road a distancs of 1851 thenoe X 369171 W 4 clatunds of 275" o
the TRUE PQINT OF BEGINNING.

Igleo E~1 and tde land upen whieh 1t xtunds, byuided as follows:r DBegimung ot
the NE oorrer of Seo, 29) thenoe 5 89VIILSY ¥ slog the sortherly boundary of
aadd section & distaicos of 1106,9! to the TRUE POINT OF BEQIKNING; Tnenos ¢
365171 X %o the ciled read soudd of aedd 0o E-1; therce S TFOLI'LE" W aleng
234d reed & diatancoe of 1851 thasoe ¥ 7 148 W o the northerly “ousdary of
s2id sectien; themos ¥ 890361LS" E along sald northarly bourndary af audd sec-
won to the TRUZ POINYT OF IO DNNING.

N o o

108

A

Togetiwr Yith the right o uss for LAgrwss and sgrwss, in cowmman with Vb
Lessor asd etbers, tha exristing eovess rvass, sxd tha rignt to grace, maiotain
and isprove such roads to Vbe eotrsnses of sald Iglioos, and tne right ol ey
for wtility poles, ppes asd wires alang e o of sadd exiviing aoceesn
roads,

ESVRVREAIGY i NVILEIAY LSH ) <-N044 A1C2:00 $0F2-Q1-43¢
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VENDOR'S COPY PURCHASE ORDER P. O. No. 0566135
US. GOVT, T. ' s7001=363
NO. %-»L'{gii GRAND CENTRAL ROCKET CO. DATE ) 4
CUSTOMER'S PURCHASE GRDER NO. B';’-";G Bgoiﬁﬁ‘ss CDEL’VE:‘Y M'::"iRES: 3/8/57

- . X orner o '
Redlands, California ) nn:i‘BurﬂeyeBrlc\’/d.ve REQ. NO. D.H. App. | Exec. App.
CLASS CODE Mentone, Califernia ~
Phone PYromid 4-6775 1(.‘290 _m
10 West Coast Loading Corporation SHIP 7O GCRCo
P.0. Box 157 | |
Rialto, Galifornia via  Our Pickup Fos. Rid te, Calif,

VENDORS PROMIS “
SHIPPING DATE  WOTk completggoys Net 30 days

A ¥y, \
CONFIRMING To, ¥+ Hedding

PURCHASE FOR RESALE
PHONE, TR 25289 YES B NO [ CALIF. RESALE NO, E-100847
CONFIRMING [T ' MARK. FOR
NON-CONFIRMING [] ¥r. White
ITEM| QUAN. | UNIT DESCRIPFPTION OF ART ICLE UNIT PRICE DisC. NET AMOUNT
1 | 1750 lbs| Process Ammonium Perchlarate to specified $192.50/10% net
callout for moisture convemt GCRCo. supplied
material
03 o/o or leas moieturs scomtens
“Lrrpotes /b"//
ACCOUNT DISTRIBUTION GRAND CENTRAL ROCKET CO,
ITEM . , ITEM : ﬁﬁ’) < /
7 YA RN 2y R e 8) : By. PR i £ YOS Buye
(3 e ] y,
- By % A3 K
—_
- ¢’
PACKING LIST MUST ACCOMPANY EACH CASE ACKNOWLEDGMENT NECESSARY., MAIL THREE INVOICES PROMPTLY

THis ORDER 1S INEFFECTIVE UNTIL SELLER SHALL HAVE SUP- || AND FORWARD ON THE FIRST OF EACH
OR PARCLL. SHOWING OUR ORDER NUMBER, |} oi/F OLEBER. JITH SIGNED ACKNOWLEDGMENT COPY HEREOF. || MONTH A COMPLETE ITEMIZED SYATE.
ITEM NUMBER:"REQUISITION NUMBER AND A RO 'REVISIONS"'OF"'THIS"ORDEI'SNALL“BE VALID "UNLESS- IN-- MENT-SHOWING - Alde OPEN- -AND UNAD-
COMPLETE DESCRIPTION OF CONTENTS, WRITING & SIGNED BY AUTHORIZED REPRESENTATIVE OF BUTER, || JUSTED ACCOUNTS,

THI8 PURCHABE DRDER 18 BUBJELC

TTO THE ABOVE INSTRUETIONE AND
THE TERMB AND CONDITIONS AP

PEARING DN THE REVERSE HEREQF.

BILLING INSTRUCTIONS KWK 00796

1. Please show the number of this purchase order on all 4. Render complete itemized statement monthly.
invoices, packing Sheets, and bills of lading.

5. Mail invoices and statements
2. Send original and 2 copies of invoice promptly for TO ADDRESS INDICATED IN HEADING
each shipment, ‘ .
3. Invoice each purchose order separately.

GCR Co. Form No. A4-008 Rev. 9.56 Attention: Accounts Payable Dept,



e

-
WEST COAST LOADING CORP.

_ 157 Rislte
POST OFFICE BOX WCALIFORNIA

TELEPHONE FONTANA z8x Vg 25289

_Tevoles Bo, 154
Mer, 8, 2997

Qrand Contral Recked Co,
-

Drying 1,750f lumonium Pevehlerate . 192.50

Tour P.0, 00661363

KWK 00795
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p VENDOR'S COPY
/ )

PURCH&STOKDE P. O. No.

U.S. GOVT. CONT. ’ CH ’ R ° 09660-377
NO. AF-29({500)-1056 GRAND CENTRAL ROCKET CO. [waw
CUSTOMER'S PURCHASE ORDER NO. B';““éG BADD":ESS CO?&E:VERY MﬁdDD-RES: 3/8/57

. . 00X e .

Redlonds, Californio and Bartley 'Brﬁrd ve REQ. NO. D.H. App.|Exec. App.
CLASS CODE Mentone, Colifornia
Phone PYramid 4-6775 12¢62 e

o West Coast loading Corporation

SHIP TO  GCRC

P.0. Box 157 : °

Rialto, Californmis via Pickewp £08. Rialte, Calif,
VENDORS PROM :
SHIPPING DATE WoTk completed Terms Net 20 dgys

Mr. Hedding

CONFIRMING TO: PHONE;VA 25289

PURCHASE FOR RESALE

YSF Nog CALIF. RESALE NO. E<100847
CONFIRMING [ MARK EOR
NON-CONFIRMING [ Mr. Hallasg
ITEM| QUAN. | UNIT DESCRIPTION OF ARTICLE ’ UNIT PRICE piscC. NET AMOUNT
1131250/ 1bs | Process Ammonium Perchlorate to specified: $1,235.00/1#ot net
callout for moisture content, GCRCo supplied
material
.03 % or less moisture content
ACCOUNT DISTRIBUTION

ITEM R ITEM
L 3T7T-04-100

PACKING LIST MUST ACCOMPANY EACH CASE
OR PARCEL. SHOWING OUR ORDER NUMBER.
ITEM NUMBER. REQUISITION NUMBER AND A
COMPLETE DESCRIPTION OF CONTENTS.

ACKNOWLEDGMENT NECESSARY.
THIS ORDER 15 INEFFECTIVE UNTIL SELLER SHALL HAYE Sur.
PLIED BUYER WITH SIGNED ACKNOWLEDGNMENT COPY MEREKOF,
NO REVISIONS OF THIS ORDEN SHALL BE VALID UNLESS N
WRITING & SIGNED BY AUTHORIZED REPRESENTATIVE OF BUTER.

Mal
AND FORWARD ON THE FIRST OF EACK
MONTH A COMPLETE ITEMIZED STATE-
MENT SHOWING ALL OPEN AND UNAD.

HREE INVOICES PROMPTLY

JUSTED

ACCOUNTS.

THISE PURCHASE ORDER I8 BUBJECT TO THE ABOVE INBTRUCTIONS AND
THE TERMB AND CONDITIONS APPEARING ON THE REVERBE HEREODF.

BILLING

1. Please show the number of this purchase order on alt
invoices, packing Sheets, and bills of lading.

2. Send original and 2 copies of invoice promptly for
each shipment.

3. Inveice each purchase order separately.

GCR Co. Form No. A4-008 Rev. 9-56

INSTRUCTIONS

KWK 00794

4. Render complete itemized statement monthly.
5. Muail invoices and statements

TO ADDRESS INDICATED IN HEADING

Aftention: Accounts Payable Dept.



//._

WEST COAST LOADING CORP.

POST OFFICE BOX .

CALIFORNIA

TELEPHONE FomANAﬁ' vi'25259'—"'"""‘*‘——‘""""‘“ oI e

Invelas %o, 153
Mar, 8, 2957

Grand Cewtral Reeket Co,
Yentons, Gelif,

Drylng 11,250 immcnium Ferchlsrats - 1,235.00

Toor PO, 096-60-377

KWK 00793



-

o YRnoors cory FURCHASE ORDER P. O. No. 09659364
US. GG : ]
Ko, CHFORENE)-56. GRAND CENTRAL ROCKET CO. |+ne o
CUSTORTR BILLING ADDRESS DELIVERY ADDRESS 857 .
"E@ 95&”?@95 ORDER NO. P. 0. Box 11} Corner of Madeirg Ave. - —_—
CLASS COoE Redlands, Californio and Bnnle)i Bivg. REQ. NO. D.H. App. [Exec. App.
Mentone, California
Pnone PYromid 46775 12269 W
" GCROo
Qest Ceast Loading Corporation SHIP TO ]
. 0, Bax 157 Our Pic B3
Rialto, Callfornia Vi fap ros.  Bialto, Califers
VENDORS PROMI

- Mr. Hedding VA 2528 PURCHASE. FOR RESALE
CONFIRMING TQ; PHONE: . 5289

SHIPPING DATE HOTK Completed oo e Net 30 days

YES No [ CALIF. RESALE NO. E-100847
CONFIRMING [7] MARK FOR Mr, Oreen
NON-CONFIRMING '
JITEM| QUAN. | UNIT’

DESCRIPYION OF ARTICLE

1 | 7250 | 1b | Process Ammonium Perchlorate to specified callout
fer moisture content, GCRCo Supplied material.

NOTE:s ,03% or less moisture content

s ppees )5 2
) «?«5‘7

UNIT PRICE DiscC. NET AMOUNT

$795.00 loh./.'l\"et

\

ACCOUNT DISTRIBUTION

GRAND CENTRAL ROCKET CO.
T ITEM . P )
?‘ 26 S i‘DU By. : 7‘71 Buye:
= it
By. )2‘&"—"&%‘ Purch, Agen-
V—-—:
PACKING LIST MUST ACCOMPANY EACH CASE ACKNOWLEDGMENT NECESSARY. MAIL THREE INVOICES PROMPTLY

OR PARCEL. SHOWING OUR ORDER NUMBER. THIS ORDER IS INEFFECTIVE UNTIL SELLER SMALL HAVE Sur.

PLIED BUYER WITH SIGNED ACKNOWLEDGMENT COPY HEREOF.
ITEM NUMBER, REQUISITION NUMBER AND A NO REVISIONS OF TH(S

ORDER SHALL BE VALID UNLESS IN
COMPLETE DESCRIPTION OF CONTENTS. WRITING & SIGNED BY AUTHORIZED REPRESENTATIVE OF BUYER.

AMND FORWARD ON THE FIRST OF EACH

THIB PURCHABE ORDER I8 BUBJECTTD THE ABOVE INSTRUCTIONB AND
THE TERMB AND CONDITIONS APPEARING ON THE REVERBE HEREOF.

BILLING INSTRUCTIONS KWK 00792

1. Please show the number of this purchase order on all 4.
invoices, packing Sheets, and bills of lading. 5

2. Send criginal and 2 copies of invoice promptly for

Render complete itemized statement monthly.
Mail invoices and statements

! ‘ TO ADDRESS INDICATED iN HEADING
oach shipment.

3. Invoice each purchase order separa'e{y.

Attention:
GCR Co. Form No. A4-008 Rev. 9.56 ton: Accounts Payable Dept.



e

~
WEST COAST LOADING CORP.

157 Ralte
POST OFFICE BOX m*xnnn CALIFORNIA

TELEPHONE FONTANANRI Vo 28289

Incetne He, 152
h.’ 8’ 19” '
Gramd Goztral Rocket Co.
Mentooe, thif.

Drylng 7,250/ jemontum Farchisvate 796,00

Your P.0, 096=59-366

v KWK 00791



——— - .
/v/mvoﬂs COPY PURCHASE ORDER P. O. No. 05658-313
/ U.S. GAY'T. . 3 g
R B 25208 GRAND CENTRAL ROCKET €0. |ome "
BT MRS FURCHASE ORDER NG, BILLING ADDRESS DELIVERY ADDRESS 3-8-57
P. O. Box 111 Corner of Modeira Ave.
) Redlands, Calitornic - and Bartley Bivd, REQ. NO. D.H. App. | Exec, App.
CLASS CODE Mentone, California ~
Phone PYramid 4.6775 12283 c
1o swp T0  GCRCo .
Ir.'esg Coast Loading Corporation
Po BCX 15? ’ 1 a3 y
Rialto, Callfcrnia v Our Felup Fos. Malto, Galiforas
VENDORS PROMIS '
SHPPING DATE WoTk completed oys Net 30 days
l’.{'ﬁ Hedding VA 25289 PURCHASE, FOR RESALE
CONFIRMING TO: PHONE: YES | NO [ CALIF. RESALE NO. E-100847
CONFIRMING [ ™ MARK FOR
NON-CONFIRMING [] , e Hicker ,
ITEM]{ QUAN. | UNIT | DEBCRIPTION OF ARTICLE UNIT PRICE pisc, NET AMOUNT
115250 | 1b| Process Amonium Perchlorate to specified callout $576.00 Jot/Net
for moisture contemt, GCRCo supplied material,
NOTE:  ,03% or less Moisture Gombent
Stomvoent F 15
3/ ?/ 57
ACCOUNT DISTRIBUTION CENTRAL ROCKET CO.
ITEM = , FTEM
! YA Sl KR By. p_gwor
. By. ety - Purch. Agent
77
- _ 72
PACKING LIST MUST ACCOMPANY EACH CASE ACKNOWLEDGMENT NECESSARY.

THIS ORDER |S INEFFECTIVE UNTIL SELLER SHALL MAVE SUP-
OR PARCEL. SHOWING OUR ORDER NUMBER. PLIED BUYER WITH SIGNED ACKNOWLEDGMENT COPY HEREOF.
ITEM NUMBER, REQUISITION NUMBER AND A

COMPLETE DESCRIPTION OF CONTENTS. WRITING & SIGNED BY AUTHORIZED REPRESENTATIVE OF BUYER.

NO REVISIONS OF THIS ORDER SHALL BE VALID UNLESS IN

MAIL THREE INVOICES PROMPTLY
AND FORWARD ON THE FIRST OF EACH
MONTH A COMPLETE ITEMIZED STATE.
MENT SHOWING ALL OPEN AND UNAD.
JUSTED ACCOUNTS.

THIB PURCHABE DRDER 18 BUBJEC
THE TERMB AND CONDITIONB AP

TTO THE ABQVE INSTRUCTIDNS AND
PEARING DN THE REVERSBE HEREOF,.

GCR Co. Form No. A4.008 Rev. 9.56

Please show the number of this purchase order on all 4
invoices, packing Sheets, and bills of loding.

Send original ond 2 copies of invoice promptly for
each shipment.

BILLING INSTRUETIONS KWK 00790

Invoice sach purchase order separately.

Render complete itemized statement monthly.
3. Mail invoices and statements

TO ADDRESS INDICATED IN HEADING

Attention: Accounts Payable Dept.



WEST COAST LOADING CORP.

POST OFFICE BO X XIS ST + CALIFORNIA -

"TELEPHONE FONTANA XA Yo 25289

laveiee %, 151

Har, 8, 1957

Greand Oonbal Reeket Co.
. !bnto.b.» w.

Prying 5,250# Awsonium Perehiorate - 576.00

Youyr P, O, 096-58-313

KWK 00789



" VENDOR'S COPY

PURCHIASE ORDER P.O. No. oicr
U.S. GOX} g? 7. et
NO, - AFa33T800)-27501 GRAND CENTRAL ROCKET CO. |owe
, BILLING ADDRESS 551
CUSTOMELS"gg.RL?ASE ORDER NO. P. O, Box 111 Co?ﬁtlrv::zYMzngsﬁswe. - ]
Redlonds, California and Bartley Blvd. REQ. NO. OH. Avpi] Exec. App.
CLASS CODE Mentone, California )
Phone PYromid 46775 12281 L

Qrest Coust Loz
P, G, Box 157

Bialto, California

CONFIRMING TO:

Mr, Hedding

ding Corporaztion

sip 1o OCRCo

via  Cur Pickup
VENDORS PROMI

V& 25289 PURCHASE_FOR RESALE

PHONE: YES NC O

-

ros. Rialte, W‘ld

SHIPPING DATE WBZK completed repus Nt 39 =

CALIF. RESALE NO. E-100847

CONFIRMING T-J
NON-CONFIRMING

MARK FOR  Mr, Hickox

ITEM! QUAN. | UNIT DESCRIPTION OF ARTIC LE -UNIT PRICE DIsC. NEY AMOUNT
1 [12250| 1b |Process Ammonium Perchlorste to specified callout $1347.00 lo}/Net

for moisture comtent. GCRCo supplied materiel F

WOTE: .03% or less Moisture Comtent

3-13-5 7
ACCOUNT DISTRIBUTION RAND CENTRAL ROCKET CO,

ITEM L . 1TEM )
{ ST~ —{30

byl I Ottse

Buye

Trison/pt
. Purch. Agen

PACKING LIST MUST ACCOMPANY EACH CASE
OR PARCEL. SHOWING OUR ORDER NUMBER.
ITEM NUMBER, REQUISITION NUMBER AND A

COMPLETE DESCRIPTION OF CONTENTS.

ACKNOWILEDGMENT NECESSARY.

THIS ORDER IS INEFFECTIVE UNTIL SELLER SHALL MAYE SUP.
PLIED BUYER WITH SIGNED ACKXNOWLEDGMENT COPY HEREOF.
NO REVISIONS OF THIS ORDER SMALL BE VALID UNLESS (N
WRITING & SIGNED BY AUTHORIZED REPRESENTATIVE OF BUYER.

|

MAIL THREE INVOICES PROMPTLY
AND FORWARD ON THE FIRST OF EACH
MONTH A COMPLETE ITEMIZED STATE-
MENT SHOWING ALL OPEN AND UNAD-
JUSTED ACCOUNTS,

THIS PURCHASE ORDER 1B SUBJECT TO THE ABOVE INSTRUCTIONS AND
THE TERMS AND CONDITIONS APPEARING ON THE REVERSE HEREDF.

each shipment.

BILLING

Please show the number of this purchase order on all
invoices, packing Sheets, and bills of lading. 5.

Send original and 2 copies of invoice promptly for

Invoice each purchase order separately.

GCR Co. Form No. A4-008 Rev. 9-56

INSTRUCTIONS KWK 007838

4. Render complete itemized statement monthly,
Mail invoices and statements

TO ADDRESS INDICATED IN HEADING

Aftention: Accounts Payable Dept.



WEST COAST LOADING CORP.

L3 IR CC e vy sas o] (T
NEW ACCRESS
“TECEPHONE FONTANA 2 ‘¥4 25R89 P.O. BOX 157, RIALTO, CALIFORNIA

Mar. 8, 1957
frant Contral Bocket Co,
mby falir.
Drying 12,250f Awenium Porchlerste - 1,347.00

Your P, 0. 096-57-319

KWK 00787



’

,Kmon's COPY

PURCHASE ORDER PPO.No. .
U5 GQYT CoNE. ' 0pe55-350
S CROE<2HE7(00) GRAND CENTRAL ROCKET COQ. [&or
CUSTO ; £ ORD " BILLING ADDRESS DELIVERY ADDRESS 3"8"'5,7

%—%ﬁ'&cﬁ ER NO P. O. Box 111° Corner of Madeira Ave.
Redlonds, California and Bartley Blvd. REQ. NO. D.H. App. | Exec. App.

CLASS CODE Mentone, California
. Phone PYramid 4.6775 13120 LY
T

P, 0, Box 157
Rialto, Californis

o)
West Coast Loading Corporation

SHIP TO GCRCo

VIA Our Pi.ck‘qs
VENDORS PROMISED

F08. Rialto, Calif

SHIPPING DATE WoTk COmple"GEdTERMS Net 30 days

_ . Hodds o PURCHASE FOR RESALE

CONFIRMING TO: Yr. Hedding PHONE: ,VA 25289 YES NG [ CALIF. RESALE NO. E-100847
CONFIRMING [T e -

NON-CONF IRMING ‘ Mr, Hickex

‘ITEM| QUAN. UNIT DEBCRI ’F TION OF ARTICLE UNIT PRICE oisc. NET AMOUNT

1| 750 | 1b | Process Amzonium Perchlorate to specified callout

for moisture contemt, GCRCo supplied material.

ROTE: ,03% or less Moisture Content

$82.50 1ot| Ket

\

ACCOUNT DISTRIBUTION

ITEM ——

1ITEM

t DT " HE~1TOT

By.

By.

GRAND CENTRAL ROCKET CO.

Buye,
. Morrison/pe
d urch. “Agen

PACKING LIST MUSY ACCOMPANY EACH CASE
OR PARCEL., SHOWING DUR OROEIR NUMBIR.
ITEM NUMBER, REQUISITION NUMBER AND A
COMPLETE DESCRIPTION OF CONTENTS.

ACKNOWLEDGMENT NECESSARY.
THIS ORDER IS INEFFECTIVE UNTIL SELLER SHALL HAVE SUP-
PLIED BUYER WiTH SIGNED ACKNOWLEDGMENT COPY HEREOF.
NO REVISIONS OF THIS ORDER SHALL BE VALID UNLESS IN
WRITING & SIGNED BY AUTHORIZED REPRESENTATIVE OF BUYER,

(4

MAIL THREE INYOICES PROMPTLY
AND FORWARD ON THE FIRST OF EACH
MONTH A COMPLETE {TEMIZED STATE-
MENT SHOWING ALL OPEN AND UNAD-
JUSTED ACCOUNTS,

THIS PURCHABE DRDER I8 SUBJECTTO THE ABOVE INSTRUCTIONS AND
THE TERM8 AND CONDITIONE APPEARING ON THE REVERSBE HEREQF,

BILLING

INSTRUCTIONS KWK 00786

1. Please show the number of this purcHase order on all 4. Render complete itemized statement monthly,

invoices, packing Sheets, and bills of lading. 5.
2. Send original ond 2 copies of inveice promptly for

sach shipment.

3. Invoice each purchase order soparately.

MmN S P LML AKh ANR Do, O_RA

Mait invoices and statements
TO ADDRESS INDICATED IN HEADING

Attention: Accounts Payable Dept.



WEST COAST LOADING CORP. :
157 Rialte

POST OFFICE BOX X * CALIFORNIA
“TELEPHONE FONTANA 205 ¥a 25289
Involes ¥o, 149
Yar, ’. 1957
Orand Contral Rockst Ce.
km’ c‘m. ’
Drying 750F Ammonirm FPershlsrate - &,50

Your .0, 096-56-350

KWK 00785



VENLVUA D Lrd

. PURCHASE ORDER Y. U. No. o1l
LS GOV R CONE Ti=322
s ?ﬁ-i’h—ﬁ%fﬂmf-&% GRAND CENTRAL ROCKET €0. |5~ -
CUSTOMER'S PURCHASE ORDER 1NO. BILLING ADDRESS DELIVERY ADDRESS 3-8-5?
~ P.C. Box Ih Corner of Madeira Ave.
. Redlands, Californig and Bartley Blvd. REQ. NO. D.H. App-| Exec. App.

CLASS CODE r - Mentone, Colifornio -

Phone PYramid 4-6775 22— 25 12258 HS

I
T - , SHIP TO
Yest Coost Losding Corporation

P, 0, Box 157
Rialto, California

GCRCo

via Our Pickup
VENDORS PROMIS

- _ PURCHASE FOR RESALE
CONFIRMING T, 1I¥'s Heading PHONE, W 25289 YES [

NO (]

FOB. Rimlto, Californis

SHIPPING DATE Work complLeted terms Vet 30 days

CALIF. RESALE NO. E-100847

CONFIRMING
NON-CONFIRMING

MARK FOR

¥r, de Mertinis

ITEM|] QUAN. | UNIT'

DEBCRIPYION OF ARTICLE

UNIT PRICE

Note:

1 |L750 |1b | Frocess Ammondium Perehlorste 4o specified callout
for molsture content, GGCRG, supplied material.

«03% or lsss moirture conbent

| '\\@m)—o%( F /);(Y/
2 ~y-57

$521,00 1o

/Net

DIscC. NET AMOUNT

ACCOUNT DISTRIBUTION
ITEM L ITEM
22A2-0F< ~-703
PACKING LIST MUST ACCEMPANY EACH CASE ACKNOWLEDGMENT NECESSARY,

OR PARCEL, SHOWING OUR ORDER NUMBER. THIS ORDER IS INEFFECTIVE UNTIL SELLER SHALL HAVE SUP.

ITEM NUMBER. REQUISITION NUMBER AND A

CONPLETE DESCRIPTION OF CONTENTS.

PLIED BUYER WITH SIGNED ACKNOWLEDGMENT COPY HEREOF.
NO REVISIONS OF THIS ORDER SHALL BE VALID UNLESS IN

WRITING & SIGMED BY AUTRORIZED REPRESENTATIVE OF BUYER,

MAIL THREE INVOICES PROMPTLY
AND FORWARD ON THE FIRST OF EACH

MONTH A COMPLETE |
MENT SHOWING ALL

JUSTED ACCOUNTS.

TEMIZED STATE.
OPEN AND UNAD-

e ——

THIS PURCHABE DRDER IB BUBJECT TD THE ABOVE INSTRUCTIONS AND
THE TERMS8 AND CONDITIONSB APFEARING ON THE REVERSE HEREODOF.

BILLING INSTRUCTIONS

KWK 00784

1. Please show the number of this purchase order on ail 4. Render complete itemized statement monthly.

invoices, packing Sheets, and bills of loding. 3

2. Send original and 2
each shipment.’

copies of invoice promptly for

3. lnhvoice each purchaze order separataly.

GCR Co. Form No. Ak.008 Rev. 9-56

Mail invoices and statements
TO ADDRESS INDICATED IN HEADING

Attention: Accounts Payable Dept.



ENCLOSURE 3
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L. Response of Lockheed Corporation
To EPA’s Information Request

[RTRES R A IS PR (BRI [BERES RS XU Coonvoa 2 Lile DL L i e
_;LOCkheed;quPOration,ra DelawarefCorpofétion; makes this
response " to: -the '-Environmental Protection Agency'’s ("EPA")
Information Reqguest, pursuant to CERCLA section 104(e), 42 U.S.C.
§ 9604 (e), regarding the former Lockheed Propulsion Company ("LPC")
plant (the "facility") at 1500 Crafton Avenue, Redlands California.
This response:. .supplements ;; the priox: - response ..Of . Lockheed

Corporation to this Information Request, dated January 4, 1994.

. .. u.BRs 1is evident from the nature and volume of material
produced in response to EPA’s request, Lockheed has made a diligent
and thorough effort 'to ‘respond. . To 1 Lockheed’s knowledgei this
response is complete. . “However, rseveral" factiors'- have  impeded
Lockheed’s ability to ;dentifyr:locatexand procure all rYelevant
information.  First, operations at the former LPC facility in
Redlands began approximately 40 years ago and ended approximately
20 years ago. Because of the lengthy passage of time, it is very
difficult to identify records responsive to EPA’'s request, and to
locate and contact persons familiar with this subject matter.
Second, Lockheed has‘a,systematic_renords:retentioqxand destruction
system and does not keep all of its records for all.time., Finally,
the Northridge ‘earthquake: on -January. 17, 1994, -resulted in . a
significant and lengthy disruption »in operations at 'Lockheed’s
Corporate .Records Centexr: --'. Rye. Canyon: facility, docated 'in
valencia, California. This disruption has made it impossible to
determine whether all relevant = documents' have .  beéen accessedg
although Lockheed: believes they :have.!' Consequently,” Lockheed
cannot . presently -certify ‘that @ this | response - is: complete.
Lockheed’s investidation:of the former LPC facility is continuing.
1f additional responsive information:isridentified, it will :be
provided -to EPA. e : ERTEREE R

Future correspondence regarding this matter should be
directed to

A James R. Buckley . -~ s o o oo T
., . Corporate Counsel;’ .7~ -+ . L Lo g
- 'Lockheed Corporatiom.. = ">~
4500 Park Granada Blvd.
Calabasas, CA 91399-0410

DATED: March 7, 1994
LOCKHEED CORPORATION

L DAL

| - B i« Bys William'R.. Sorenson,
- - T Vice President, Operations




¢ 9

R Gerald Opplinger .. ‘net oAt o T osh b muhnE n e
s+ f°. 7400 Rio Vista Dane.~ oxhrusi v bosd 2 aid hawzi A e
e Merritt Island; iFL 329523 ~ At i Foooon o T DL
Wi F.‘-"Fu‘ller._; IR R RN S (R EESES (S B U P S
., 807 Volunteér Drive: : «mzo o 00 Ln TP iee e N
- .-! Tusc¢cumbia, AL 35674 ... -t cenr e mad e a1
S et Ao, deaha mer b T
:J.H:1'Boain’.
1257 Sargent Drive
N Sunnyvale, CA 94807
. T S S PR IS SRR Yo I
Reguest Noi 3. 77 ' o S e T

) )
< : .,

Please\providé copies of any'and all aéedé;.leases,

rental agreements,  or - other. documents by and between LPC or

Lockheed Corporation or any of its predecessors or subsidiaries and
the City of Redlands relating to the Facility.

Response . - : 21 .. RO

Copies: of all. identified deeds, leases and rental
agreements‘betweenzLPC‘and the City of Redlands are enclosed as
Exhibit A... Despite diligent efforts, Lockheed has not located
copies of such documents other-than those produced- herein. If
further investigation produces records responsive to this request,
Lockheed will provide .those records to EPA.. RN

Reguest No. 4.

Describe the nature of the corporate relationship that
currently exists 'or that existed at any time or times in the past
between LPC and Lockheed Corporation or any of its predecessors or
subsidiaries (e.g., parent-subsidiary, division, branch, and shared
officers or directors), including Lockheed Aircraft Corporation.

. - . t

Response

Lockheed Aircraft Corporation (LAC) acquired 50 percent
of the shares of Grand Central Rocket Company (GCRC) in February
1960, and the remaining 50 percent in August 1961. The name of
GCRC was changed ‘to Lockheed Propulsion Company in October 1861.
LPC merged with LAC in February 1963, and became a division of LAC.
LAC changed its name to Lockheed Corporation in 1977.

|

\
N\
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e e SISl P I I R PR TS TN
including’ Lodkhééd Afrcraft Torpordtion acquired some of all of the
LR ST TER T TR

stock of Grand Central Rocket Company. ' '

R TR SRR TR SN R TR TS
. 1. .. . : RPN RPTUR B vy = T
. 1o ‘- R RPN e i R LS T O A U S A S S At e
Response . . s e s ; ' )
o P S A P I DR 2 ¢ N A KIS

See enclosed Exhibit D. Despite diligent efforts,
Lockheed. has not located copies of such agreements others than
those produced herein. If further investigation produces records
responsive to this request, Lockheed will .provide those records to

EPA boual b RN

Tl AN L o i R ey ] (IR S P R | PN arE -1

- - B4 . PEEN LA, JEUCE ans L RO PR A ~r s i
N H . -1 . 1 - ] i ’
T A oo Ty vt oud g Wil

Recrue.st No. 8.

At?achediisja scaled map of the facility as it existed
during the dates of operation of LEC. . Please label the . structures
and feéatures shown' on the.mgp,.giVing”thejnaﬁe and or building

numb'er'Ac>f,éac_:h'."s'tm,lc_:tl;l‘re,_and‘o‘n.',s_e_eparaﬂtgrsz__.'shc—:;e,at:fs_:,E provide the

following information for-eachusﬁrﬁptur€<Qr'feature?‘
ReSQOhSe' i O O TR SonT
Enclosed as Exhibit E are facility maps for February 1962
and November 1968. The 1962 map identifies all structures by both
Aumber and name, while the 1968 map identifies all structures by
number only. Incorporated in this . K response by reference are
Exhibits B . and, E in Lockheed’'s previous ‘response- to this
information_request.qgted January 4, ;994,“These exhibits are
facility maps dated. 1960, 1961, 1962 and 1974. A copy of a report

entitled "Ranking of. Potential .Sources of TCE Contamination" was
included as Exhibit F to Lockheed’s January 4, 1994, response to
this Information Request, and is .incorporated by reference in this

response. This report contains a 1list of all identified and known
structures by both name and structure number. This report also
attempts to identify the known or suspected operations which
occurred at each structure. Finally, also enclosed is a historical
aerial photographic analysis of the Crafton-Redlands area. This
report was originally to ‘have. been included in Lockheed’ s January
4, 1994 response as Exhibit. I, but duplicates of this report. were
unavailable at that time, This report is .enclosed and labelled as
nExhibit I, January 4, 1994 Response.". In its original form, this
report .included aerial photographic'anélysésléfuareag_nOt related
to the former LPC facility or the.Crafton-Redlandsfarea{_”These

analyses are not responsive to this Information Request and are not

included in this Exhibit.

) Specific responses to each subsection of request number
8 are set forth below.

To'thé'é2€énﬁfthét this féspéhse'isj@otwfﬁil§'rés56néivé
to this request, Lockheed has been unable. to identify Tfurther
information despite diligent efforts. 'If further investigation -

e



58062

9 9

Reguest 8.¢€.

Describe the use for each building or structure,
indicating what was produced or what processes occurred within the
building or structure; '

Response

See the general response to this reqguest, above.

Request 8.f.

Any and all additions, demcolitions, or changes of any
kind to physical structures on, under, or about the facility, or to
the property itself (e.g., excavation work) and state the dates on
which such changes occurred; and

Response

Lockheed objects to this request on the ground that it is
overbroad and burdensome, and, as to the majority of the
information sought by this request, does not call for the provision
of information which is required pursuant to CERCLA section 104 (e),
42 U.S.C. § 9604(e). It is not practicable to attempt to identify
all of the requested information for the former LPC facility due to
the very large number of structures which existed and to the
lengthy duration of the operations at this facility. Subject to
this objection, Lockheed provides the following response: Lockheed
pelieves the detailed facility maps provided with this response
constitute an accurate historical perspective of the property and
structures at the former LPC facility.

Reguest 8.9.

Any catch basins, ground water recharge basins, water
storage basins, or any other similar facility for capturing,
storing, containing, and or recharging water.

Response

See the general response to this request, above.

Regquest No. 9.

Did you ever transport to the facility or use, purchase,
generate, store, treat, dispose, or otherwise handle at the
facility any hazardous substances? If the answer to this qguestion

7
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® 9

it cannot be determined that the list of substances

identified by Lockheed is an exhaustive 1list of all hazardous
substances used in production processes at the former LPC facility.

A.

The following is a list of the hazardous substances
jdentified by Lockheed that were used in LPC production processes.
Unless otherwise indicated below, the requested chemical data and
an Material Safety Data Sheet (vMSDS") for each chemical are
enclosed as Exhibit G.

Solvents

1. Chlorothene (1,1,1-Trichloroethane)

2. Methylene chloride

3. Delchem 2236A (data and MSDS not available)
4. Freon TF

5. Methyl Ethyl Ketone (MEK)

6. Trichloroethylene (Blacosolv)

7. Isopropyl Alcohol

Propellant Components

RN

oy

Ammonium perchlorate

Iron Oxides (MSDS not available)

Aluminum (powdered) (MSDS not available)
N-Butyl-Ferrocene (n-BF) (data and MSDS
available)

Ammonium sulfate (MSDS not available)

PRBAN (MSDS not available)

DOZ {(data and MSDS not available)

Insulation Material Components

AU wWwhH

Epcon 828

LP 33 (data and MSDS not available)
Epcon curing agent A
Asbestos

Carbon Black

Diammonium phosphate

Nitrasol Chemicals

W N

HMX

DEGDN

PN (MSDS not available)
TMETN

not
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Manufacturing Process Standard," dated November 1, 1962, enclosed
as Exhibit H. Solvent and propellant residue was scraped out of
the ponds, placed in wax cartons and burned. Waste solvents placed
in drums were either burned at the Redlands facility or trucked to
LPC’s former Portrero facility and burned.

Regquest 9.e.

The time period during which each such hazardous
substance was transported, used, purchased, generated, stored,
treated, disposed, or otherwise handled by you;

Response

Despite diligent efforts, Lockheed has identified no
information which specifically identifies the period of time each
substance was used at the facility. However, it is reasonable to
assume that such substances were used at the facility during the
period active solid rocket propellant research, production and
testing took place at the facility, from approximately 1954 to
1974.

Request 9.f.

Where each such hazardous substance was used, purchased,
generated, stored, treated, disposed, or otherwise handled by you,
describing the location(s) and providing a map or diagram of such
location(s) . Location information should include, but is not
limited to, information pertaining to tanks, ponds, treatment
facilities, and other units where hazardous substances were used,
generated, stored, treated or disposed, but which may no longer
exist; :

Response

See Exhibit F of Lockheed’'s January 4, 1994, response,
entitled "Ranking of Potential Sources of TCE Contamination," for
a description of locations where hazardous substances were known or
suspected to have been generated, used, stored, treated, disposed
or otherwise handled. As indicated in the response to request
9.c., Lockheed has not located any information regarding the
supplier of the identified substances, including where such
substances were purchased.

Reguest 9.d.

The persons who transported and/or disposed of each such
hazardous substance. If disposal at some location other than the
facility occurred, provide a detailed description, including copies .

11
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g. Any and all investigations of the circumstances, nature,
extent, or location of each such release, including the
results of any soil, water (ground and surface), or air
testing that was undertaken;

h. Whether any report(s) of any such release(s) was (were)

made to any public agency, and the content of that
(those) report(s);

i. All persons with information relating to subparts a.
through h. of this Question.

Response

Lockheed has no information regarding reported or
documented releases of hazardous substances from the former LPC
facility which impacted subsurface soil or groundwater. Lockheed
has information regarding the former LPC facility’s operations
which can be expected to have resulted in a release of hazardous
substances to the air or to surface soils. However, recent
environmental investigations in and around the facility indicate

that such expected releases did not impact subsurface soils or
groundwater.

A waste disposal practice at the former LPC facility
which can be expected to have resulted in a release of hazardous
substances to the environment was the discharge of waste solvents
to concrete-lined evaporation ponds, described above. This method
of disposal can be expected to have resulted in the release of
evaporated solvent vapors to the air. It is not known when this
disposal practice was first implemented, although evgporation ponds
appear on facility maps as early 1960. The quantity of solvents
discharged to evaporation ponds is also unknown. There are no
known releases of solvents from evaporation ponds to soil, surface
water or ground water.

Another operation of the former LPC facility which can be
expected to have resulted in a release of hazardous substances was
the burning of rocket propellant wastes in an area identified as
the "burn pit." Lockheed has been informed that rocket propellant
wastes, some of which may have absorbed liquid solvents, were
placed in the Dburn pit and ignited. Efforts to procure
documentation of this operation are continuing. Lockheed will
provide such documentation when it has been procured. This
operation can be expected to have resulted in releases to the air
and possibly to the surface soil. It is not known when this
disposal practice was first implemented. Lockheed believes that
this waste disposal practice ceased in approximately 1372.
Correspondence regarding LPC’'s desire to replace open burning with
controlled hazardous waste incineration, dating from November 1971
to March 1972, is enclosed as Exhibit I. The quantity of. wastes
disposed at the burn pit is unknown. Recent surface and subsurface

13
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Request 11.cC.

Whether the storage basin, disposal system, floor drain,
sump, or dry well was connected to pipes;

Response

Despite diligent efforts, Lockheed has not located
information responsive to this request. If further investigation
produces information responsive to this request, Lockheed will
provide such information to EPA.

Regquest 1i.d.

Where such pipes are or were located, describing the
ljocation(s) and providing a map or diagram of such location(s);

Responsge

See response to reguest 1l1.c.

Recquest 1l1.€e.

When such pipes were installed; and

Response

See response to regquest 11.cC.

Request 11.f.

How and when such pipes were replaced, repaired, or
otherwise changed.

Response

See response to request 11.c.

Reguest No. 12.

At the time you acquired or leased the facility, did you
know or have reason to know that any hazardous substance was
disposed of on, in, or at the facility? Describe all
investigations of the facility that you took prior to acquiring or
leasing the facility, and all of the facts on which you base the
answer to this Question.

15
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Exhibit A

Exhibit B

Exhibit C

Exhibit D

Exhibit E

Exhibit F

Exhibit G

Exhibit H

Exhibit I

Attachment

Attachment

® 4

Exhibits and Attachments

Leases between City of Redlands and LPC; Response
to Request No. 3

Corporate structure charts; Response to Request No.
5

Lockheed Articles of Incorporation and Bylaws;
Response to Request No. 6 '

Grand Central Rocket Company purchase agreements;
Response to Request No. 7

LPC facility maps; Response to Request No.8

LPC Memorandum re: disposal of solvents by research
personnel, dated June 21, 1962; Response to Request
9.b.

Chemical data and MSDS; Response to Reques£ No.
9.b.

LPC Memorandum regarding degreasing metal parts;
Response to Request 9.d.

LPC Correspondence regarding open burning of
propellant wastes, dated 1971-72; Response to
Request No. 10

Figures 2-2, 4-1, 4-2 and 4-4 to Exhibit C to
Lockheed’s January 4, 1994 response

Exhibit I to Lockheed’s January 4, 1994 response
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Rosearch Building Personnel DATE: 21 June 1562
'CT:  Standard Cpzrating Procedurd ¥aor: C. Jo Darr

No S6P- /N A, Heeseman

DISHOSAL OF WASTE SOLVENTS

e ——

shis 6.0,P. is to establish a safe cnd practical preo-
siag ol contaminated solvents according to thz folloy-

SaYvremtn _Costeninzted with Rubber Xase Fregellont

kY
-

1., All solvenis in this catagory are to be disposed of £

30 gallon ccutainer lakeled ‘hzva Solveune (Rabbor Bree
Propellert). One container is locaied ot the scutheust
corner of Bldz. 14 {cleaning area) ond a contuiner 4is
also availadble at Bldg. 16. .

Scolverts Contanpzated with Double Base Propallant

l. All solvents in this_category are to be disposed of irn
30 gzllon container labeled YWaste Solvents {Nitroplastisol
Propzllant) lccated in sam2 area as above.

2. Extrame carc iust be exercised to see that this containsr
is not utilimed as a dispesal site for irdlividual pro-~
pellant Ingredionts. Se2 S.0.P. No. 2, cdated July 6,
1641, for mguhode of disposing of individual ingredients.

3, - Barrels utilized for contaminated Nitroplastisol type
solvents shall be at least 1/3 filled with savidust before
using as a waste contalners .

Solvents Used in the Analvtical Labs

1. Solvents in this category arse to bLe disposed of in 30
gallon container labelcd Waste Solvents {Analytical Lab).
Container is located in the cleaning area (Bldge 1l4).
These solvents vwhen conteminated with other Pubber Esce
Hitroplastisol type propellant rust te handled accerding
to write up under Item "A" or "B,

ot
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If exy of the vaste solvent contoiners aro full, contect He Mayze and he +il)
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with crply conlaliners. _

pits Jcratod scuth of Bldg. 114.

At nd tize ars solvents to be powred on the ground or in the water evanoratiosn >
- R S

These containers are to be used for the disposa) of waste salvents only,

. Propazad tre

.,..\‘

He Mazcoo
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Ce J¥z1r
heddciate Director
Research Division _
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Exhibit H

LPC Memorandum regarding degreasing metal parts

Response to Request 9.d.

58726



LOCKHEED-ESC T’E"o‘zeg‘?esal Mar obﬂgwo% 96 No.006 P02
- ' 05 (1963)

‘.ocumqr"s "RO"UL E@N cOoRPARY
e ’ . .
7 Rslo b 7-.——1—3“&..1959
Ry SRR
D .‘} ". ?} e
5 & g .
.3 =3
a : 2 g ; ;o
2 K w A
\ . o A
‘ * Nersbie OOEODD S
i a0 ’ - -\ .f ' e 3§ -
: Pl e t i
- . -~ % y
: — B
; : - 3 :3_
J? 75 ( v /fﬁf s ,'
‘% Voo R o b 2
Pronsrad By . L y .'\p rwr - :
.4': ~..r'cmvm;, Erg scumz R 5 Chiaf ‘\A'mwa'iu'"ng -.;ime.-
-3 s [ . .
" - j :
. . ‘ : B ., I '_
FEE
. _.szz&{&.___ o
Appravad : : n
Blrotor Troduction o S v
ES LI o HES ‘: I
o S Y by 1 i
~. 92? . - i '
3 ‘“’,.\‘.,_ LT ol "‘ / }P
——-——r’w (< Lo =
:kn-n.ovo{ A AP o }.i o
D&mﬂ-}"ﬂf ?‘ o 3. Cal) . : ’ j ;' -'.;' ," - &‘a*’ a"ﬁ b T L B
I v oo g
- ‘ L .‘: '

BTN T LT L

]

S Tits doctmeont f& $hs propardy of Lockheed Proptision Compary, Rt ma b roarided
e 4o coploysas af tha Campeny.

MAR-B4-1994 16:11 2R2BI76641

P.B&2

i

R
RE
X

A a5

[



10D ON W

g o !..
3 o w
Pn ' -
.
\O :
= ;
0. 3
(=)
z
w . - NI SRR
o g fenp oot T , B
- .u«-.).. e 2.1& una o SR IR S e mm e IO
=y S
o‘ *pa1ir38yp JuTeq I8IEF 3nowITA | SX2UYRIECY Ladad O
S Tad gl Jeg0) wnu : nnmq.o o ccnn .t»oz.om oy
© PR o 35. aﬁﬁ op von vd..onw f.nom..-oa 6 nm«nov asn.msbﬂd uﬁ.« nv«w Suwﬂ” :
5 AR A T opyuseda.
=
.no w o_B om 3
ay et zowaasPep ous e.ﬂﬂb .hu.nc. mﬁ 35.9 umna ua. 3 aa oo.?nv w:«o:eohm o__a.n.« o
..nowm...n.mwuou vaoon @ 20 ocm Hn... vudﬂsn w .umﬁg Hnws uasa ngﬁ:mo .a.nomg oﬁ ozaumnp 3ou .
op nhoaﬁuno 343 .LBnﬁ 3 nﬂaa 3 anuu ‘2380 mg .223 ‘oxw nnomg oﬁauwhmow vn»p.ﬁom 3
048 ‘STEOR 1oy Po QEPATOUT OTUL ssxcdea 309410C HITA 3oB3U0D UT 2WERJ wﬁhp aou og °*» M
pd e .. ceeury »cuﬁon o wn«mﬂ uoxt umuﬁngaqw nq - mﬁﬁnﬂm oua Ay *P- m
D R f *pI04 end ma.udm JO TBA0MIX maﬁ:u ZogwpaXSep oY} WOIF JUBATOS w..uﬂww:hd PIOAY °*9° %
m == S TR L STy cTreqO @Y TEA - POTPURY (6Q 0% 30U €T WIATOY 8L °q
m PR RE IO i [ B . . spEm UT JOR UAYA POISAOD BGBY ‘eq dnuao xaﬂ. uoauahmov wﬁ. °g
w. ST .uwnoﬁangu..u £3030g [eI0USD 2 .
W . . . . .
i O G SO o ..e:.loda o3 wagumo pus mﬁno.me Josweadep sy3 11IF Pus UBRTO
rﬁ.ﬂ:& JOF JUSATOS Ioseoldop Y3 NOOTO 0} PATR 84 ITTA .mnﬁ.. poujed auy 88QJJI059F axnpsooxd sTUy, o
) _ } _ :
:easun) 1 i
' ¢
2 3
o N
Y . | 7
m GOEd NOLLANDAG NORTELO o .cun .H
tu . . 0 |
‘06
< PR gajcy pelsusd o | 1aBd THAAH SuTSEaITg T m
S 200200 "ON Sl Rt . .
D . . -~ m, TR ) a - "
- CEIERIYLS ON AV % 4o



T

RO DI PION B

|

N l:\ll.M

em . - -

16:08 No.00b PVOS

ar 04 _04
[

B

'10289?66&1

.

TE

. ——
B

o hwe e T T

oqowaoﬂ.,onm hn moamﬁua un.uaﬁw qo0 Gt escn I0F mo.namoa_.owuum:w,._\%ﬂ@.ﬂ.ﬁ T1Es QW D7D UL
SEEL T AT " . bl
_ tuodsy axe soyduns oy IBAJE, gamog (¢) 20Xy WHITA

cooa »a noBonGo& o voan&o.u 3. edﬁw n»ﬁnmu 368% .

R

°q PLOOYS OTUL, *BAUTIEAS ¢ axe hmﬁ

IRV NASY q F/r. .

.«uo uoaaoao sq 03 B} konmv&mam 203 umnam Rmo.c 0 vompo;v gsy
Avouowﬁu £doo) ayoutyll ¢adB0T) $*0p % asTEEL]
mﬁéaoﬂm 8y} 07 FUTEA0008 WOTABILIY
.t._.wpaoa paroos 1O p1dues ¥

BRI O g L

\11‘71\ e

.m .w .n.n .oa nﬂw.ﬁdm qoﬂm&.«onhn Hdo.nnnuou 3 ano pAYTR?

el LR A g

I03 nma on*h oy 0% nou—ua aq ov sT nomnckm.mz ona 20 Wo330q aY; WOIF

LE 5 S

'

‘q

— . | NOLL¥D53a NOIVEXO

"ON"GTS

" 3091 ﬁﬂaa g1I8g Te3eR Futsesaded

E31638

MAR-D4-1994 16112

LDCKHEED-ESC

QETANYLS mwz._...awdmﬂwﬁé %

Jaqu

P.OO6

7028976641



¢Qb\¢vm.n i 7 R A

mar Uﬂ"‘ﬂ 1D:UY NO.VUD FIUU

TE‘?028976641

kRl 9:{.' .
Na TN

I0% oanaﬁah.u
eatos’ oy GoTum 0378 TYRF OT ‘Hoey 83NI0LB-OUY Tjum yuBy

TSy puncye’ ySnody 93 osuy d1XD TII& ‘@4 R0UBPUOD ayy -
.,.._...onﬂn wIngex iequa DUTTO0O &3 oo “¢8TFI0Y SgyTOco BY] uo 58U6PUOD 0B

>

ftod QT pesoxa joui on *¢uoTaBX2ds 9007 I07 SusTUTIINE oq prooigs Fysd ot J°
v Zpp g3 Fopuldyines ony 4B Joofy P8 oy -eo1aq 3enl sBnsS ogy ©o

pauodo 67 @A[SA SYL *SUTT Oq; HOXT Q3U3TIPROD DAORGI CF outl a...o»w aq3 uo

s B S e

X

v e LT SR R e .nnoﬁ?.ono “SuysuasPep U1 avw ao.« .Quan sou’ vy woqefs oun °f

e JOTURaI0 Regade

«nom.. 3” ».E..w.m,oa @»ﬁn»uﬁu .ﬁ_v hﬁﬁm«& 9 Songy .M..Rw .nmg....ﬁ msv opﬂ._” soTyIRAC TTTR
oHerors Oyj OIUF MOTF puw NUB3 zo8Cexap,

syonoy oyj o3 mIEA £TAGITI8 TOJ 38.3 31
uydeq ‘3usAO8 oyy uods ¥ -

eo.usnue.nm weey8 DU3 TOIFUOO PIOOYI zoyeTuPex oanesaxd el 8 ey, “epmyyr Auw ¥

eingeazl ¢ *Yoanaid

ariesoxd meoys aﬁ Moago *q

: «dn-33338 SULINR DECOTO. PY. Re3843 SBId8 ARY 03 BATRA. pIng Of- A.,momnmg&.ud%ﬁ mp;o,w.«u 18pn
ay} yo oTPPT® 8Ul UL Yoq YO4TLE OU3 UO TO3GNG wlilu ayy.Juiseexd £q dn=3833 xeaserdep ayr X8y 3

°3ATOA 043 WUC “SATTA gedo 9T} WOIF 2MOD 3 suyfeq Wes3s uoRi)\-- ..uordm.&ww
ogy JQ.4ouxed 3309=qynoc &4 30 IA0LS pTIR ol zmaﬁnv &. SaTYA 343 BOLZ Jugyoefoxd -pox v L

OATTA :ﬁrn@ oﬁ :opo °x

i . _ . *gfuss L01I3U © UTyj TR oxnymredusy ISFER L7TEH MY

P.OB8

7828376641

LOCKHEED-ESC
<

r«cunﬁ.ﬁ 03 oan.n vo.ﬂ .,wvun ogy yenlpo ﬁ,.ﬂh yoTRN megaks ouy 4T BATSA [0XJUCO KOTY p4BNR0T Sany .

~zIpdue) VEISWOLNB. I3 ST axng °XDETEIXIIP 8yl 3O IGGI00 3Sda~Rjros 24} 1% 5373 J001F AG3 MOoTaq mm

I " jonf PuRwOOT oX8 SIATIA ISGUL cuado 22 SIaIMAI Hus FUTHODNT *CUATRAIVUM I 15Uy YOSUY ‘8 -

LT

& | ‘qots | NOU4EOSIA NOLVEIO Foncesy 19

200600 ‘ON S - d-41238 syred (saen Bursweabod  gpn .w
G GNTTIS O AV ANYY 16 ST



16:10 No.0Ub P,10

LOCKHEED-ESC

Mar 0‘4

AL ON W0

B

)

{
i
!

Ti?o@sg?ssu

T e P — Ay Bl 11108

nﬁ« oqv uoxqua' mnu mwmﬁu N.Hﬂd-ml .hae uA <3 .nwomm.m mu.ndn

..U.Pnu ?a.an.ma .uu.‘m a.uou o.m..w Ewﬁ uou
. un uuu«onmou Q3 ‘ut u«ua.m oyj oasel °9

TN

ey3 pue 3.3& aqs no emcm.vaou 03 vcaumo sey pnuraou au} ITh
A A A ORI RS sﬁﬁd:

a<\ o Z‘n et

ayy JJo wn«g hp ?umn 25 mo..T. .nvonﬂupam _..am..._umwa«ﬁ:uu.nc mo oohwav .cunﬂaov uﬁ. .n.nvnu uoxndp
ayz uy sjged ou3 keadg Jesuaxdop oG} JO epTE 163a eQ} U0 X0q Yo pas. av3 93 a:oosnua auyY
" QUOATOS: PU3--UO OATEA . SU} usdo fJuyfexds 35038 O - .*T0AST . xodea. Y} 20184 BpUTY. mﬂ. 308 con TSON -

Jogexado eqy *T84el Iodea oy} AOTOq O[2Z02 Ruuds oty PICH swogoke Aexda 2usATOS 943 guten

£q eovmoaa aq feu no.ﬂuh&o mﬁmno.umeu eqy ‘covaxd uo\«ﬁa »uﬁ. hpwon mo o8Nne0aq cwecmz oIayy °P

et i, T T " oL AT e .
..nmbon Jodua ou3 aoﬁoa 318, POUBRTD wa«op htﬁm !s. oﬂvﬁ— bﬁnwp omm nwno.m
‘a0l PROYIBAC. 93 mﬁab *0

. \l\

U IREeaIdgD BN} IRA0 3IREVQ- 3. uotaaed e._E.éa.v._. 30 jaxseq. oU3 3FTL

SR L RET ' eq et 10
! «d1p 33 .nouMd .Em.nn Naua@&mov oﬂ uy 8336d qud aon ‘o ' *juesfos out F°

aoa«.noomuooov asneg, T4 BTUTISHER e Buozis eooy3 -87 Y3BQ QPTXOIDAY aﬁgwaom . _
.ﬂmoe oyp oguy syxed and j0u of 1ITON

a$0 u.v..wuo.é._mn any{pos ©® WOIJ IWOD aonl aivy 3843} JIO883
| caueATO8 UYE3EI J0UPUB UFEIP 1T Leuy o8

voco«aamom nn Snaonn nn..u.& oﬁ.. . apoanp homcmumac unu 35 pepeol 8q T(I4 vuuao.mc 3. op syred oulL °qQ

‘e

van oonoawow YT GAOYE 89 SINPINCIJ g.....nﬂ_m 9y 03 PurpIod0e ve?ﬁ».m 3q TTTA ubnduuwoe 2y
tuot38I2dQ .amnmoh,.won ..m
.,O © A_ | ] | NOWSROS3AA NOLY$II0 ‘ON O35
3

GEYQNTIS SN RIDVARNYI W N-oas

P.010

" MAR-D4-1994 16:14

7028976641



$LL0DJT PN B !

w T FTor .
T N
-
[ =
o 2 - D- )
o B}
2"
W._.w. _
27
-
I3
@ .
> d
4 ] .0
L *juvy 398BAIIOP Y3 UO BIBACD oyy eouwTd puw UOTIO3E prad wojjoq eyy 80l 224
o . .
[ 22 .
e . cgmmpedoxd o3 BuipIodos grslyous I0F gV TOTIUOD Ay7re0d Ou3. 0% aydmse oy}
J8ATT30 _. ~p7duse -oyy- Bupyey uosyed oU3 Jo owsu 33 puG uae} SuA o1dues Su3 VT unw.,c.anu Ll £
.aw\m%ﬂow. Teogmexfep ST 31 VU A0US 01 3T TRQEY DuB eT330Q gﬁ.mwﬂﬁoam *yuBy 8¢} JO WO Ll
wo1J JUPATO8 8Y3 JO p1duee @ .....mm 07 IO 30038 B UO eT330q arduus v Ie4dT *p7x? Wo330q eqy 3O -
. uoTy0as ® IPL “vuagey aq TTIA o1dwss © ‘Perom oy *JesvaIep Jo W030Q SUY uy_3uUsAlos om usyy P Wu_.
3 -
o . . :
2 *GOATBA JIIIBR Futioos ey} esofd ¢g7T0d BUTTO0d BYF MOT3q poddoxp 58Y 12407 3odea 8} J833y °° m
A - _ . .
¢ - . . o - -
m» - . <pATRA WE336 JJO 3NUS XUEY Homwm&..ov ey3 Jo opTe 3e9a ¥}
H. R “ue X0q-10Z3U05° OR3GO UO33NA OISk W Sutyend £q- po30aJFe € Jeswordep am JO usop-4nge oYL °4
—_ P ,. e . . N 3
Em e e 337330 BUTIMYOBIRUBY 08U} 18 poutajuren jeeqg Foy zoouexBaQ 247 GO POpIOOSX 8q 03 €%
. wjpwﬁwmaw» sTyy °xeswaIBop U3 3O Pue qincs auyy v sBwmy 389F A[0B0dSTd 343 UO re3e0TpUL @®
.-3:..Ha.mwﬁom ayy JO ssmpexeduwa) BurTioq 8W3 ajou ¢pagardwod uasq eAvy aaopiuredo Suyevaidep oyl I33JV °® 1
| A
ano@-3NuS JISBIIBOA *g :
Q. ¥
7 &
& | 'S
my — NOLUNOSIA NOLWSEd0 oN‘das P
w0 *$ |"Qoue W
s \ uROg-5 UK eyqug TeIoN Autseaised E3tU i
=3 200900°CN SO < '
L 16 N "oa18 i

GUYENTIS S REDVIRNYA



YLLODd O BHod T

Mar Ua‘t_ﬂq 1bill Np,UUD .14

TF'.=?028,9?6641

SBNG B
uo s9ax y3a Lxp Yoswardop AU} adTy ~SurprIng AUy JO 3PS

oy} Tdnouyi: Jo pacodelp 8q Lem Xajus OSULX P Ja39Ba_JuTYsnI 8uL
Woj30q oqy 3NO qenTy pue sTTed FATRUA ayy 7io, .

) ‘ejuqisoyd unTpos~iry 9% WIS punodmad .

1828 B} O} dmms ayj 03 UL UyeIP
+X9384 UB3ATD Y3T4 POSURI

£rydngaoyy 9q UOU3 PTOOYS IjuUn O4Y *jue} 6y3y Jo
yses-03~PROR 8q PTNOUS Iaj8A pus (soxo3s WOXJ 9TqUTIRAD
Sutaea(o ITBYIE UB $jusy Josvaidep 03 WOIJ paAclw3

I

. egug~XIV PIPITNE
sonm 3vd xosuaxdep X0 J2683IFIP U3 FuTIepus
G X0 JuUeAYOd 6T.3X84y JI (¢
oSupprme

v §9 Uons: SSYB JTU PIUTEIUOCO-JT3E 8 J8OA
mem 7 SJyagesldap B8(] UY JURATOS SuTuTelI0d JI33EW 10 sIuny JUBATO!

o1 20 geyTwy fo3ue @ ANONYTA IDSEIIZOP AT} I33US wang (e

. . . gy uew Jeygove PO o
_ smayedc gy Uy 3AY ou 3q Isnd exoyy (1. . -

ipaaXesqo 3q 1S guoyjnuoerd wnmbo:mw. ayy-

Sgoyjexado v:owavao..wﬁhg oup3Luew 38 2¥d 70 yuey JoseaXPep a8l XSIUd O%F Liegeadou Y 1% T 3

e [esods8 TP

zo3 9474 worysrodeas 8yl 03 Soumxp paI9AcO QT fpaaomdI BQ pinoys uojysxedo eyl UT JoaswaxIep

oy} WOXY PAIACEAT STOTIIITH sJoseaaFep 3y} JO UL YINO¥ BUT 30 Wo330Q a4} 38 JOOp. 3NOUBIYO

3y} 2AOWGX ¢TWIIa3UVE ST} JO TeACWSI 339338 OL rgepye pUE ©0330q JoEBAIRep puw 8TTOD But

-192Y 9Yj WOXJ 8Yvds pumB supysed ‘pum aul eduise fedTASD OTqQRITNE ¢ zuTIUTS Jo¥30 X6 80Q ¥ yite ‘e

S .
: ratod @ JO PUS 33~y

Z uaeq S8Y UOCTJBUREEIE0D AWY JO Amq, oud wus .n .

LOCKHEED-ESC
J
¢

 NOUSRIDS30 NOLLYY340 -
500 "ON S 3nouBat) Biied (WIOW SuTewRITA . 3L
T AUYANIYAS o NI SN W6 e

P.014

7028976641

‘MAR-B4-1934 16%16



TRV

PLUOE] 0N W

i

64 16:12 No.006 P.16

#ar 0

TF'.=?0289?6641

\

! mmm——t 1

sgaysAe MOTF JI8r Oy ABATO PUB pg .apcudm ooxeg U3
pagosss JodBA 304 a3 a&p uﬂ 3.5 .wa vommoau no.n« hoaas wﬁﬁooo “ouy Eu oﬁnﬂoaoa AH |

sy -3,

1840TTOX S8 3386X-8§ Suso:u 1T .:o.am w593 8. PY3 -
wuu.m ona sa8ned anouuﬁw uﬁvﬂnﬁoﬁ oﬁ uH

-

.u.).-vi DA TG ar T e

s JE ,aﬁu 03 BATIA 308K ﬂgﬁﬁ coxeg Su% 30 aoyyea

-

R AL . e . +Supaung. oF ua_mucumwe )

snppFrme Teetiog o ov

oun, 3TTYS A10Q. . BaTsRIedo 03 POYIAYD 0q URI

s e, v T LT T - I - . S .axaoaw
.,8 uc«do .nen& dsama Mo monamna on.._. no.« vmxounu op umsonn noﬁﬁam c:u
R .voﬂwuu pus peuvoyo ¥q 03 ¢1 203uxedas 19784 BYUT (¢

spouneTo SyuPnooy; e3xsd pue paAcwal £q pIroY9 STTOD WEeyE I3 uo peyuq UoTIeuTEBluc) *(c
egyuswsye Sur}eay 8y} WOIF PUB-IOOT] xeswaxdep 8y} wWOIJ PeaoEDl 2q 03 8} edpate oqy (T

A .,vo?nomno on ﬂ.ﬂu syutod #uono. .wngoa.ﬁou |3 ono.naﬂwno auaqmvno m:.rg_n

speeu oGy £0300TPUY gysiyaue ,

JUBATOS usUR ouop eq T[PUS IMOWSLTI USUl TTIUA L ompTyBIedo SUTINGI O pojzed Araee oy Furinp
. unmpaon o 3o gpedTeus xendax £q do».coacﬁ L) »ﬁmnooo: 03 3urpIooouw pPAINpeuds agq pInoo
Jasvaxdap oﬁ#. .«o jnouee(d f8166q SUTINOI B uo covﬁumo mp PTOOA Hwa.wunwou ey} &% oawa yrns 3v

eouIRO TS

.norﬂdr .nmanm__ HQ

‘e

?oﬂonvnoa mo1y. YejBn SUTTO0O ) eaejsonIeqsy ‘Ryezeg .20

°q

"8

dJd
o

‘qo¥d

NOLL¥DS3A NOLYIZEO

‘ON "038

Z00800:ON BN

SOUBROIUTER

@3T8 [BISK Buyssaldeq

E 1

LOCKHEED-ESC

8
.

GEYENYLS SN T INNYIY

6

NroaK

P.816

" MAR-B4-1994 16017

7828976641



v

~ -

[

Mar 0"4 18:13 N3.00

A 1

R

Tf‘?bzsé‘ésé&i

LOCKHEED-ESC

»

P.B18

7028976641

MAR-D4-1934 16318



ENCLOSURE 4



ATSDR - PHA - Lockheed Propulsion Company, Redlands, San Bernardino County, Calif.. Page 1 of 8

PUBLIC HEALTH ASSESSMENT

LOCKHEED PROPULSION COMPANY
(a’k/a LOCKHEED MARTIN PROPULSION CORPORATION)
REDLANDS, SAN BERNARDINO COUNTY, CALIFORNIA

SUMMARY

The Lockheed Martin Propulsion Corporation site is located at 1500 Crafton Avenue in Redlands,
California. Lockheed was in operation between 1961 to 1974, as a research and production facility of
solid fuel rockets and solid rocket propellant for the military. For years the facility disposed of
hazardous waste, including perchlorate, which resulted in perchlorate contamination in the
groundwater.

In 1997, perchlorate was discovered in a number of domestic water supply wells that serve several
water purveyors throughout San Bernardino and Riverside counties. Two of the wells in the City of
Loma Linda's municipal drinking water system had been impacted by the perchlorate groundwater
plume, originating from the Lockheed site.

The California Department of Health Services (CDHS) has concluded that water distributed in the
past and currently, by the City of Loma Linda, poses no public health hazard. Perchlorate has not been
present at levels that would cause health effects. When more toxicological information about

perchlorate becomes available, CDHS may update the toxicological evaluation for the Loma Linda
system.

PURPOSE AND HEALTH ISSUES

The purpose of this public health assessment is to review the groundwater data from municipal water
supply wells used for the City of Loma Linda's domestic water supply, and to evaluate possible
adverse health effects from exposure to perchlorate. Only the potential health impact caused by
ingestion of perchlorate contaminated drinking water will be evaluated.

BACKGROUND AND STATEMENT OF ISSUES

The Environmental Health Investigations Branch (EHIB) within the California Department of Health
Services (CDHS), under a cooperative agreement with the Agency for Toxic Substance and Disease
Registry (ATSDR), is conducting public health assessment activities relating to contamination
originating from the Lockheed Martin Propulsion Corporation hazardous waste site in San Bernardino
County, California. This public health assessment will focus on perchlorate contamination in the City
of Loma Linda's drinking water supply.

Lockheed Propulsion Company began operations in 1961, after acquiring the site from Grand Central
Rocket Company (GCRC), which began operations in 1954. The site consists of approximately 400
acres which was leased from the City of Redlands (Attachment: Figure 1). The GCRC facility was
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used for the production, testing and disposal of solid rocket propellant used in rocket engines.
Lockheed used the facility for research and for production of solid fuel rockets for military and
commercial use until 1974. Lockheed disposed of hazardous waste by open burning, discharge into
evaporation and settling ponds, and inadvertent dumping [1]. Some of these discharged hazardous
waste, including perchlorate, entered the groundwater and migrated outside the boundaries of the
Lockheed site [1]. Perchlorate, in the form of ammonium perchlorate is used in the manufacture of
solid rocket fuel, munitions, and pyrotechnics (fireworks).

In the 1980's, trichloroethylene (TCE), a solvent, was detected in four out of twelve groundwater
wells sampled in the Redlands area. The Division of Drinking Water and Environmental Management
(DDW) within the CDHS, directed that any drinking water wells which contained TCE at levels
exceeding 5 parts per billion (ppb) or the maximum contaminant level (MCL), be taken off-line. In
1989, as a result of the TCE contamination, the California Regional Water Quality Control Board
(CRWQCB), Santa Ana Region, and the Department of Toxic Substance Control (DTSC) provided
funding for the installation of a Liquid Phase Granular Activated Carbon (GAC) groundwater
treatment system to treat and clean the water from the TCE impacted wells [1]. Subsequent
investigations by the CRWQCB determined that Lockheed Martin Corporation (formerly Lockheed
Propulsion Company) was the source of the TCE contamination [1]. TCE had been the primary
contaminant of concern emanating from the Lockheed site, until mid 1997 when the first tests for
perchlorate in drinking water were performed.

In April 1997, the DDW-CDHS began sampling groundwater basins which were considered
vulnerable to perchlorate. Historically, perchlorate has not been considered a common contaminant in
groundwater. The expanded sampling conducted by the DDW was in response to perchlorate being

found at levels of health concern in public water supply wells at another defense contractor facility in
northern California.

In this public health assessment, we will focus on describing the perchlorate contamination that has
reached the City of Loma Linda's public water supply and evaluate the health impact that may have
occurred from exposure to perchlorate. Approximately seven water purveyors throughout San
Bernardino and Riverside counties may have already been impacted by the perchlorate. Since the
water sources and distribution of these water systems are different and complex, a separate public
health assessment should be prepared evaluating each system. CDHS has already completed a health
consultation evaluating the impact of perchlorate on the Victoria Farms Mutual Water Company
system [2]. This public health assessment is the second in the series that will address the impact of
perchlorate contamination on municipal water supply wells. During this process, data and information
on the release of hazardous substances and their impact to the public will be evaluated.

The City of Loma Linda Water Service Description

The City of Loma Linda is one of several water districts that receive water from aquifers within the
Bunker Hill Groundwater Basin. The City of Loma Linda's water system has been impacted by the
perchlorate contamination which originates from the Lockheed Martin site.

The City of Loma Linda's system supplies water to 3,869 connections, approximately 23,000 people,
for residential and commercial use [3]. The water supply system consists of six groundwater wells (5
active, 1 inactive), Mountain View No. 1, Mountain View No. 2, Richardson No. 1, Richardson No.
2, Richardson No. 3 and Nicks [3]. The Mountain (Mt.) View well No. 1 was taken off-line in April
1998 due to rising perchlorate levels (Attachment: Table 1) [4]. In addition, the Loma Linda system
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has connections with the City of Redlands and the City of San Bernardino's water systems for
supplementary needs.

The City of Loma Linda wells draw water from different depths and aquifers. The Mt. View well No.
1 draws water from a depth of 750 feet. Mt. View well No. 2 draws water from a depth of 900 feet.
The Mt. View wells No. 1 and No. 2 were blended at a 1:2 ratio, with Mt. View No. 2 producing
twice as much water as Mt. View No. 1 [4]. Richardson well No. 1 draws water from a depth of 1200
feet and is blended with water from Richardson well No. 2, which is drawn from a depth of 970 feet.
Richardson well No. 3 draws water from a depth of 815 feet. The Nicks well draws water from a
depth of 868 feet and is used for emergency backup during peak usage times [4]. With the exception
of supplementary water received from the City of Redlands, the Loma Linda system does not utilize
any other surface-water sources for the drinking water supply [3].

Perchlorate Measurements

In April 1997, the San Bernardino District field staff of the DDW began testing public water supply
wells in areas where perchlorate contamination was suspected to exist [5]. Because Lockheed used
solid rocket fuel, the DDW field staff in the San Bernardino office sampled wells located to the west,
and downgradient of the Lockheed facility, including five wells in the City of Loma Linda's municipal
drinking water system. The well samples were analyzed by the CDHS Sanitation and Radiation
Laboratory located in Los Angeles, with a quantification limit of 4 ppb. The CDHS provisional action
level for perchlorate in drinking water is 18 ppb (based on USEPA's provisional reference dose and
assuming a 70 kg person drinks 2 liters per day), at which the water purveyor would have to notify
their water customers [6]. Currently, there are animal studies underway which are looking at
perchlorate toxicity; and as more toxicological data becomes available, a change in the provisional
action level may occur (see Recommendations section, page 10).

In the April 1997 sampling, perchlorate was detected at the Mt. View No. 1 / Mtn. View No. 2 blend
point (Lawton booster station) at a level of 7.6 ppb (Attachment: Table 1). Since this level did not
exceed the CDHS provisional action level, regular monitoring of these wells was the course of action
taken by the City of Loma Linda. Monitoring results for raw water (prior to blending and treatment)
and finished water (after blending and treatment) samples are presented in the Table 1 and Table 2 at
the end of this document. Levels of perchlorate in the Loma Linda system wells range from non-detect
to 29 ppb, in raw water samples (Attachment: Table 1) [5]. The highest level of perchlorate measured
in finished water, was from the Mt. View blend, at a level of 9.6 ppb (Attachment: Table 2.). This
level does not exceed the provisional action level for perchlorate of 18 ppb.

City of Loma Linda staff have estimated that the average level of perchlorate in finished water is 6 ppb

to 8 ppb [4]. The City of Loma Linda has not served drinking water to customers above the CDHS
provisional action level of 18 ppb [4].

On May 28, 1997, DDW staff held a meeting with the water purveyors to inform them of the
perchlorate contamination. DDW staff provided each water purveyor with the sampling results and
health effects information relating to perchlorate exposure [7]. Mt. View well No. 1 is the only well in
the Loma Linda system that has shown consistent levels of perchlorate (prior to blending), above the
provisional action level. This is most likely due to the fact that Mt. View No. 1 is the shallowest well
(750 ft.) in the system (Attachment: Table 1). Perchlorate has been detected intermittently in the
deeper Mt. View well No. 2 (900 ft.) and Richardson well No. 2 (970 fi.), which is an indication that
the perchlorate plume is migrating downward into deeper aquifers (Attachment: Table 1). Richardson
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well No. 3 and the Nicks well have not been impacted by the perchlorate plume (Attachment: Figure 1
and Table 1). According to model data derived by Lockheed, which estimates the migration of the
plume, the perchlorate should not impact the Richardson well No. 3 or the Nicks well [4].

TCE, a Lockheed site associated chemical, and dibromochloropropane (DBCP) a soil fumigant used in
the citrus groves, have also been detected in the Loma Linda public water system at levels below the
allowable drinking water standards or MCLs. DBCP is a contaminant commonly found in agricultural
areas and is not associated with the Lockheed site. TCE has only been detected in the Loma Linda
public water system (Mt.View well No. 1) within the last year. The detection of TCE in the Loma
Linda system may be a result of the Texas Street (Redlands), Liquid Phase Granular Activated Carbon
(GAC) groundwater treatment system, which removes TCE from groundwater, being taken off-line

due to perchlorate over-load in the system. The TCE could have moved past the GAC system when it
was non-operational [4].

DISCUSSION

Community Concerns

CDHS staff contacted public works department staff for the City of Loma Linda to discuss any
potential health concerns expressed by their customers. CDHS staff were informed that the City of
Loma Linda has not received any calls from their customers relating to health concerns [4]. The public
works department staff did report receiving a few calls (approximately six) seeking general
information about perchlorate (e.g., Where did the perchlorate come from and how did it get into the
water?) after an article was published in The Sun (Redlands newspaper) in June, 1997 [4].

Demographics

Based on 1990 Census data and information obtained from the City of Loma Linda, the population is
approximately 23,000 people [4]. The ethnic makeup of the city is: < 1% Native American, 13.6%
Hispanic, 6.4% African American, 21.4% Asian or Pacific Islander, and 64% Caucasian. The age
distribution of the city is approximately: 9% under 5 years, 15% 5 to 17 years, 13% 18 to 24 years,

36% 25 to 44 years, 13% 45 to 64 years, 14% 65 and older. The gender makeup is estimated to be
48% male and 52% female.

Housing occupancy consists of the following; 46% owner occupied, 50% renter occupied, 4% vacant
or occasional use. The housing units for the city are as follow: 45% 1 unit detached (single family

home), 11% 1 unit attached (duplex, condominium), 36% > 2 units, attached (apartments), and 18%
mobile home, trailer, or other.

Exposure Pathways

For target populations to be exposed to environmental contamination, there must be a mechanism by
which the contamination comes into direct contact with the target population [8]. This is called an
exposure pathway. A completed exposure pathway consists of five elements: a source of
contamination, an environmental medium and transport mechanism, a point of exposure, a route of
exposure, and a receptor population (Attachment: Table 3). For a population to be exposed to an
environmental contaminant, a completed exposure pathway (all five elements) must be present. The
following is an example of a completed exposure pathway: a contaminant from a hazardous waste site

http://www .atsdr.cdc.gov/HAC/PHA/lockheed/loc_p1.html 6/2/04
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(source) leaches into groundwater (medium, transport mechanism), the groundwater is then pumped

and piped to houses and businesses (point of exposure) where the occupants drink the water (route of
exposure and receptor population).

Completed Exposure Pathway

CDHS has determined that a completed exposure pathway exists where there are low levels of
perchlorate in the Loma Linda municipal drinking water. Table 3 in the Attachment of this document,
lists the elements and the receptor populations for the completed exposure pathway to the Loma Linda
drinking water system. The most important route of exposure is through ingestion of the water.
Inhalation is not a pathway of concern because perchlorate is not volatile (does not become a gas).
Inorganic ions, like perchlorate are non-lipophilic (i.e., chemicals with an aversion to fat-like
surroundings, such as the skin). Uptake through the skin would be minimal. However, there are

studies underway which may provide additional information on perchlorate's potential for dermal
uptake.

The next step after recognizing a completed exposure pathway is to determine at what level and length
of time the receptor population(s) have been, or are being exposed, and if the exposure presents a
public health hazard. The following paragraphs will discuss how CDHS made these determinations.

It is not clear when the perchlorate contamination first reached the City of Loma Linda wells, because
monitoring did not begin until 1997. As discussed earlier, the average level of perchlorate in finished
drinking water has been estimated at 6 ppb to 8 ppb [4]. The DDW staff estimated that perchlorate
has been a contaminant in a near-by Victoria Farms system well (not in the Loma Linda system) since
1994 [7]. The Victoria Farms well drew water from a shallower groundwater aquifer than the Loma
Linda system wells, which suggests that the plume would have to migrate a greater distance requiring
a longer amount of time for the perchlorate plume to impact the Loma Linda system. Also, the Loma
Linda system wells are located near the southern edge (boundary) of the plume, which is delineated by
perchlorate levels measuring 18 ppb (Attachment: Figure 1). Initial results (20 ppb) measured in the
Loma Linda system during May 1997, are consistent with the 18 ppb plume boundary (Attachment:
Table 1). Based on these facts provided by the DDW staff, it is not likely that perchlorate levels in the
past (prior to 1997) were higher than what has been measured.

CDHS compared the perchlorate data to the USEPA's provisional reference dose (RfD) (0.0001 to
0.0005 milligrams per kilogram per day (mg/kg/day)) in order to determine whether a toxicological
evaluation (dose estimates) was warranted. Since 1997, no water has been served above the
provisional action level (18 ppb). Doses would not exceed USEPA's provisional RfD (0.0001 to
0.0005 mg/kg/day) [6]. This means that noncancer (thyroid depression) health effects should not have
occurred or be occurring to individuals who drink water from the Loma Linda system. Therefore, at

this time there is no need to further evaluate exposures to perchlorate in the Loma Linda municipal
water system.

Toxicological Information

Even though exposures to perchlorate in the Loma Linda municipal water system are below levels of
health concern, the community served by the City of Loma Linda may want a better understanding
about the toxicity of perchlorate. The following section is meant to provide a general discussion on
what is known about the toxicology of perchlorate.

http://www .atsdr.cdc.gov/HAC/PHA/lockheed/loc_p1.html 6/2/04
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Perchlorate inhibits the excessive synthesis and secretion of thyroid hormones by competitively
inhibiting the accumulation of iodide in the thyroid [9]. Discontinued administration of potassium
perchlorate to Graves' Disease patients resulted in a return to their hyperthyroid condition (above
normal levels of thyroid hormone in circulation) [10]. People who have been treated with perchlorate
have reported gastrointestinal irritation, skin rash, and hematological effects including agranulocytosis
(a decrease in the number of granulocytic leukocytes in the peripheral blood) and lymphadenopathy
(Iymph node enlargement) [9]. The severe hematological effects seem to be more likely to occur when

large doses of more than 1,000 milligrams per day (mg/day) (approximately 14 mg/kg/day for a 154
pound man) are used [11].

Potassium perchlorate was extensively used for treatment of Graves' Disease patients in the late 1950s
and 1960s. After the reports of the severe hematological effects, potassium perchlorate was not used
for many years [12]. In the early 1980s, physicians in Europe began using it again for the treatment of
Graves Disease, and reporting no serious side effects occurring as long as the dose was kept below
1,000 mg/day [11]. In addition, potassium perchlorate has been used in treating thyrotoxicosis
(hyperthyroidism) resulting as a side effect from other drug therapies [13-17].

There are only a few studies of short-term exposure in persons without Graves' Disease [18]. The
animal studies that have been conducted have also involved short-term exposures and the doses were
too high to see a level where there was no effect on the thyroid. Both human and animal studies have
primarily examined the effects of perchlorate on the thyroid. Interference with the production of
thyroid hormones has resulted in a below normal level of thyroid hormone in circulation
(hypothyroidism). The effects of perchlorate on organ systems other than the thyroid needs to be

explored, especially effects on the blood system (described above) and developmental effects
(described later).

In 1992 and 1995, USEPA staff reviewed the perchlorate toxicological studies and derived a
provisional reference dose (RfD) of 0.0001 to 0.0005 mg/kg/day [6, 18]. A RfD is a dose to which a
person could be exposed over a long period of time without having any appreciable risk of a non-
cancer health effects occurring. According to the USEPA, a perchlorate dose of 0.14 mg/kg/day or
smaller would not be expected to be associated with any adverse effect on the thyroid (this is called
the NOAEL or No Observable Adverse Effect Level) [18, 19]. The USEPA then applied an
uncertainty factor of 300 or 1000 to the NOAEL to derive the RfD [6]. Uncertainty factors are used
to account for various uncertainties when there are gaps in scientific knowledge.

There is very limited information about whether perchlorate causes cancer. The only information about
the possible carcinogenicity of perchlorate has to do with cancers of the follicular thyroid cells [6].
Several animal studies found that thyroid tumors were induced in both rats and mice by long-term
administration of high doses of perchlorate. However, the thyroid of rats are thought to be more
sensitive to the effects of perchlorate than the human thyroid [20, 21]. Since perchlorate's possible
carcinogenic effects on the thyroid are based on the same mechanism that determines its
noncarcinogenic effects, it may be appropriate to consider the RfD as a dose which does not pose a
significant risk of thyroid cancer [18].

It is even harder to determine whether or not perchlorate exposure can cause any other type of cancer.
More toxicological information is needed to determine whether perchlorate can cause cancer and if it
can, at what dose this effect may start occurring.
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Children's Health

Children are not adults, their bodies are not fully developed, and they may not respond to perchlorate
in the same manner as an adult. For instance, thyroid hormone is critical to normal brain development
and physical development. The critical period of dependency on thyroid hormone begins in the uterus
and extends up until three years of age. After the age of 3, thyroid hormone continues to play a
primary role in physical development until puberty. Thus, a low level or absence of thyroid hormone in
utero or in childhood could result in irreversible mental retardation and retarded physical growth.

Perchlorate can cross the placenta and thus could effect the developing fetus, though these effects
have not been studied in humans. It is known, however, that drugs currently being used to treat
Graves' Disease such as propylthiouracil do cross the placenta and can produce neonatal
hypothyroidism and fetal in utero goiter (enlargement of the thyroid) [21, 23, 24-26]. In fact, because

the developing fetus's thyroid is immature, because propylthiouracil is a more potent suppressor of
thyroid function in the fetus than in the mother [27].

In a study of the effects of potassium perchlorate (740 mg/kg/day for the mother) fed to pregnant
guinea pigs during pregnancy, a 15-fold enlargement of thyroid of the newborns was noted, even
though no increase in the size of the mother's thyroids occurred [28]. Thyroid hormone levels of the
newborn guinea pigs were not measured in this study. Another animal study in which the mother was
given fairly high levels of potassium perchlorate, also resulted in increased thyroid weight in the
offspring of the mother [29]. At this time, it is unclear whether lower doses of perchlorate would
effect the thyroid of the developing fetus and young child and thus affect thyroid function at a time
when normal thyroid hormone production is important to brain development.

Animal studies are underway which are exploring the toxicity of perchlorate, including effects on the
immune system and developmental effects (see Recommendations section, page 10).

Until there is more information about perchlorate's effect on children, CDHS is not able to evaluate
past exposures that occurred to child residents who received water from the Loma Linda system. To

compare a child's exposure with toxicological information based on adult exposure ignores the fact
that the child is not an adult.

Health Outcome Data:

Existing health databases such as cancer and birth defects registries and infant thyroid databases are
generally useful if substantial exposures are documented or suspected for the neighborhoods in the
vicinity of the site. A review of disease statistics would not be useful for determining potential health
impact from exposure to perchlorate in the Loma Linda system because perchlorate distributed in the
municipal drinking water were below levels likely to cause health effects. Even though the levels of
perchlorate would not support a review of infant thyroid data for areas served by the Loma Linda
system, it is possible that a California wide review of infant thyroid data may occur in the future.

Next Section Table of Contents
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Lockheed Corporation

A corporate ancestor of Lockheed Martin, the Lockheed Corporation aerospace company
was formed in 1932 by the brothers Allan and Malcom Loughhead, who had built their first
plane in 1913.

The company has built both commercial and military aircraft.

In 1996, the company merged with the Martin Marietta Corporation to form Lockheed Martin.

The company's headquarters are in Bethesda, Maryland.

Planes
Some famous Lockheed planes:

U-2 reconnaissance

SR-71 Blackbird reconnaissance

F-117 Nighthawk stealth fighter

F-104 Starfighter multi-mission fighter
P-38 Lightning two-engine fighter

P-80 Shooting Star jet fighter

F-94 Starfire all-weather fighter

S-3 Viking patrol/attack

P2V Neptune maritime patrol

P-3 Orion ASW patrol

Lockheed Hudson maritime patrol/bomber
C-130 Hercules (AC-130 gunship variant) medium combat transport
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C-141 Starlifter long-range jet transport
C-5 Galaxy heavy transport

Lockheed Vega civil transport

L-1011 TriStar airliner

Lockheed Constellation civil transport
L-188 Electra civil transport

This article is from Wikipedia. All text is available under the terms of the GNU Free Documentation License.
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Traveling Time and Space

Lockheed-made aircraft and weapons systems and Martin Marietta-made
missiles, weapons, and electronics make significant contributions to
Operation Desert Storm, as do the works of heritage companies Vought,
IBM Federal Systems, Loral, and Unisys. In 1995, Lockheed and Martin
Marietta merge to become one of the largest aerospace, defense and
technology companies in the world. The company's core efforts now also
include telecommunications and information systems.

Stock Price: [ 53.20 ]
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