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CITGO Petroleum Corporation®2 73 2° Al = “Y  pogoyarse e
Tulsa, Oklahoma 74102

April 27, 1992

Document Processing Center (TS-790) —ya- 1

Office of Toxic Substances INIT  87/28/92
Environmental Protection Agency
401 M Street, S.W.

Washing*on, DC 20460 . \
Attention: Section 8 (e) Coordinator |
(CAP Agreement) . B

Re: Final Report 88920088775
ID #8ECAP-0104

Gentlenen:

In accordance with the terms of the signed Registration and
Agreement for TSCA Section 8(e) compliance Audit Program, CITGO
Petroleum Corporation ("CITGO") is submitting its Final Report on
the completion of the audit. The Final Report complies with the
requirements of Unit II.C.4. of the CAP Agreement. Listed below
are the studies or reports listed or submitted to EPA by CITGO
under the terms of the CAP Agreement:

CAP
Category
Report Title Date (Potential Penalty)

CITGO's Submission No. 4/27/92 II.B.2.a.
Turbine Fuel ($15,000)
(Botero Accident)

CITGO's Submission No. 4/27/92 II.B.2.b.
Ccutting Oils 205 & 220 ($12,000)

CITGO's Submission No. 4/27/92 II.B.2.Db.
Lube Refinery Streams ($6,000)

CITGO's Submission No. 4/27/92 I1.B.2.b.
Solvent 26 ($6,000)

CITGO's Submission No. 5 4/27/92 II1.B.2.a.
Ccrude 0il (Rider Accident) ($15,000)




April 27, 1992
Page 2

I would like to explain briefly why many of the submissions
deal with studies or information connected to Cities Service
Company. CITGO did not operate or exist as a company prior to
March 18, 1582. Before then, CITGO was principally a trade name
utilized in connection with the refining, marketing, and pipeline
operations of Cities Service Company ("Cities"). Effective March
18, 1983, cCities assigned and transferred its refining,
marketing, and pipeline assets to its wholly owned subsidiary,
CITGO Petroleum Corporation. CITGO has had no corporate
relationship to Cities since August 31, 1983 when CITGO was sold
by Cities. It is CITGO's understanding that Canadian OXY
Offshore Production Company ("CandianOXY") is now the successor-
in-interest to Cities Service Company. While CITGO has no
corporate relationship to Cities since August 31, 1983, many of
Cities' files are in CITGO's possession and many former Cities
employees work for CITGO. These files were reviewed and these
enmployees interviewed in connection with CITGO's 8e) Compliance
Audit.

Attached is the required certification from a corporate
official certifying that CITGO's TSCA section 8(e) Compliance
Audit is complete. If you have any further gquestions, please do
not hesitate to contact me at (918) 495-5548.

Sincerely,

Lanf fhud]

Dana A. Burch
Senior Counsel

DAB/gmb
Attachments

cc: 1Ira Dassa, Esq. - Perkins Coie




TSCA 8e) Compliance Audit Program

I certify that the information contazined in or accompanying
this Final Report is true, accurate, and complete. As to any
identified portion(s) of this Final Report for which I cannot
personally verify its truth and accuracy, I certify as the
company official having supervisory responsibility for the
person(s) who, acting under my direct instructions, made the
verification, that this information is true, accurate, and

couplete.

Date: A‘! fl ,ql —




CITGO Petroleum Corporation P.O. Box 3758
Tuisa, Oklahoma 741C2

April 27, 1992

=V

Document Processing Cencver (TS-790)

Office of Toxic Substances

Environmental Protection Agency

401 M Street, S.W.

Washington, DC 20460

Attention: Section 8(e) Coordinator
(CAP Agreement) :

RE: TSCA 8(e) CAP Subm’'ssion
CITGO Submission No. 1 -
Turbine Fuel

Gentlemen:

CITGO Petroleum Corporation ("CITGO") is submitting this
information pursuant to Section 8(e) of thke Toxic Substances
Control Act (TSCA) as part of the TSCA Compliance Augdit Program
(CAP). CITGO's CAP identification number is 8S8ECAP-0104. This
information is not confidential.

This submittal relates to CITGO Turbine Fuel. The product
is a mixture similar to kerosene which consists of hydrocarbons
with carbon numbers predominantly in the range of C, to € ¢ and
which boil in the range of approximately 150 to 290°C. The
product also contains small amounts of additives.

The enclosed informati indjcates that on September 24,
1989, a CITGO employee, “ who was employed as a
refueler at CITGO's Miaml Aviatio rminal accidently had

turbine fuel sprayed into his eyes. The employee subsequently
underwent surgery to correct tear duct and gland problems in both
eyes. The incident is described in the attached information.

If you need additional information or have any questions,
please contact me at 918/495-5548.

Sjmcerely,

na A. Burch
Senior COPnsel

DAB/gmb
Enclosures
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DEPARTMENT  : LABOR AND EMPLOVMENT SECURITY
Di. .on of Workers* Compensation
7. v 1321 Executive Center Drive, East !
_ Tellahassee, Floride 32301

. ATTENTION: W.C. CLAIMS OFFICE
ths by telephone or telegram within 24 hours. Phone: 1-800-342-1741

EMPLOYER INFORMATION EMPLOYEE INFORMATION
' o : NUMBER

RESS (Inctude 2ip Code) OCCUPATION

REFUELER

SUPERVISOR'S NAME

GENE SESSUNS

DEPARTMENT NAME

NIAHI AVIATION FUZL

TELEPHONE DATE OF BIRTH [ SEX
0x-14-48 m O
Howlong } yr | Number okhooun Ep., Week|Number of days RATE OF PAY
eqpt ? worked worked pe: week

2’ I month O rer Doy 3 K] Per Hour
If piece work or commission, enter ] 1f  boarg, lodging or other D Per Day
average weekly amount advantages furnithed, enter weeakly
amount 0O Per ween

WORKER'S COMPENSATION COVERAGE BY  (Ninturance Company L) Setf tnsured
GIVE NAME, ADDRESS AND POLICY NUMBER OF INSURANCE COMPANY
OR SELF-INSURED SERVICE COMPANY.,

€ OF BUSINESS o~ -
CIGHA INSURARCE CO. PROPERTY & CASUALTY
RAFT REFUELER P.0. BOX 8187

ALEMPLOYER I.0. NUMBER JACKSONVILLE, FL. 32239 (1-800-3h2-8615)

ACCIDENT INFORMATION
ANO TIME OF ACCIDENT - . OATE AND TIME FIRST REPORTED NAME, ADDRESS AND PHONE NUMBER OF PHYSICIAN
2%-89 2:15 PM. 09-24-89 2:30 P.H. SOUTHEAST EYR ASSC. §305) $78-2020
OF ACCIDENT (Sweet, City, County, State) LAST DATE EMPLOVEE wonxeD |DR. HEMRY TRATILER

0600 SW 92nd ST. Suilte 204
RETUANED To woRK UIver Wine |MLANE m Ao r AR 0 av emrLovem Jives Ono

1¥ YES, DATE NAME, ADDRESS AND PHONE OF MOSPITAL

Oste o Inury ves [INo
YEE MISSED ONE SHIFT, ONE DAY OR MORE?  (JYes []No 8900 KEMDAL DR.

'JURY FATAL?  (JYer [X)No  if Yes, Date of Dearh MIAO, FL.

YEE'S DESCRIPTION OF ACCIDENT (Give details auch as. tell. was atruck et ) DESCAIAE INIURY AR NMICEAEE amh 1MNCATE

PART OF BODY AFFECTED leg. Amputation of right
inden fingat av second joimt, Fractuwred cibs, Lead

IURRINE FUEL IN YHR R{ES. EYES HURT ARND WERR Poitoning, ac.)

ITATED, CHEMICAL IRJURY. CHEMICAL
KERATITUS BOTH EXES, DU MOSY
IN THE RIGHY EYE.

YER: t agree with this description? g Y [ No 1t no, explain in comments.
INTS:

/yn. Moyl D0b8

person who, knowingly and with intent to injure, defraud or deceive any employer or employee, insurance company, or selfinsured
am, files a statement of claim containing any faise or misteading information is Quilty of a fetony of the third degree.

unoren osmeser SR

SICNATURE

EMPLOYEE {Read and Sign)

SIGNATURE

n 8CLY (Rev 6.79)
[
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CITIES GERVICE
INTERQFFIGCE LETTER

Tulsa, Oklahoma
December i1, 1980

TO: Mr. A.W. Clinger - 2135 FNT
FROM: H.N. Finkbone - 806 PPL %

SUBJECT: Results of 1980 Toxicity Testing Program

Attached is a table sumrarizing the results of the
toxicity tests performed on twelve Company materials. For
your record keeping, I have alsc attached individual test
results for each material. These summary nages are extracted
directly from the final reports as supplied by Cosmopolitan
Safety Evaluation, Inc.

x x X ¥ % %

Materials one through eleven present no substantial
acute toxicity hazards. That 1s, all of these have Oral
LD values greater than 15g/Kg body weight; roughly equiva-
1e38 tc ingestion of more than two pounds or 35 ounces of
the test material by a “typical healthy 150 pound male
adult." The lethal concentration for 50 percent of the

Ccn) exposed to an aerosol for four hours is greater

L (5g/M3) for nine of these and greater than
3 mg/L for two (highest concentrations possible). None of
these eleven materials exhibited more than minimal irritancy
to either skin or eyes.

Thus, none of these eleven materials would require
cautionary labeling under current federal guidelines. ([This
is based on bulk packaging that would not require a consumer
product classification by cpsc.] .

Solvent 26
Solvent 26 did exhibit significant toxicity.
Following is my interpretation of the various test results
for solvent 26:

Acute Oral Toxicity

With an oOral LD5 in rats of 1.599/Kg, Solvent 26
should be considered a 8oderately toxic material. The
lethal dose for one percent of the exposed rats (LDl) is
calculated to be 0.59 and the LD99 is only 4.3g/Kg. :

SAFETY IS » « o « « CITIES SERVICE PEOPLE




CITGO Petroleum Corporation A P.O. Box 3758
Tulsa, Oklahoma 74102

April 27, 1992
=~ VIA OVERNIGHT MAIL -

Document Processing Center (TS-790)

Office of Toxic Substances

Environmental Protection Agency

401 M Street, S.w.

Washington, DC 20460

Attention: Section 8(e) Coordinator
(CAP Agreement)

RE: TSCA 8(e) CAP Submi s
CITGO Submission No. '§
Solvent 26

Gentlemen:

CITGO Petroleum Corporation ("CITGO") is submitting this
informati n pursuant to Section 8(e) of the Toxic Substances
Control Act (TSCA) as part of the TSCA Compliance Audit Program
(CAP) . CITGO's CAP identification number is SECAP-0104. This
information is not confidential.

This submittal relates to CITCO Solvent 26, a product not
manufactured since 1982. The product is a mixture composed of
the following components.

Component CAS Number $ Composition

Jdrtho-Dichlorobenzene 95-50-1 20 50
Butyl Cellosolve 111-76-2 10 20
Kerosene 8008-20-6 10 20
Monoethanolamine 14-143-5 1 20
ratty Acid 112-80-1 1 10
Mineral oil 64742-36-5 <5

An interoffice letter from H. N. Finkbone (dated December
11, 1980) reported the resvits of a series of toxicity tests
performed in 1980 and identified that Solvent 26 exhibited
toxicity. Three copies of this letter are enclosed.




If you need additional infermation
please contact me at 918/495-5548.

DAB/gmb
Frnclosures

RADEISAMISCA- 8. &

or ve any questions,

Sincerely,

A Buch

Dana A. Burch
Senior Counsel




Mr. A.W. Clinc™ ¥, i 7., December 1;. 1980

In animals which died withir 72 hours foy1owing
dosing, autopsy indicated severe damage to kidneys, :jver.
adrenal glands, stomach and intestines. Damage to the
stomach and intestines is most likely due to the coyresive
nature of S26 while damage to the other organs is apparently
due ~to the toxic effects of either O-dichloroben:ens OI
Butyl Cellosolve or both. Further, these findinyg are
consistent with destruction of red blood cells (hemalys15),

a known effect of Butyl Cellosolve. This later point wel1é.,
however, require further biological analysis For its ppnof.

All animals showed evidence of central pej;vous
system (CNS) depression during the first 24 hours as we)! aS
generalized stress and unwholesome condition.

Rats which survived til sacrifice 14 days pfter
dosing showed no gross evidence of permanent damage.

Primary Eye Irritation

solvent 26 is extremely irritating to the ey€S.
causing serious permanent damage. Most significantiy, this
test indicates that flushing the eyes with wate; pfter
contact will have little or no effect in preventing peJsma-=
nent injury. This finding is consistent with the kpown
effects of monoethanolamine on the eye. In "The Alxano-
lamines Handbook," Dow Chemical Company states thet even
with prompt thorough washing and proper medical cére, €Y€
contact with monoethanolamine may result in serious {pj 9X¥-:

Primary Dermal Irritation

solvent 26 causes severe jrritation and dest py.ction
of rabbit skin under the conditions of this test. Though
the primary irritation i 3 a scoure that
would normally classify it as moderately irritati:q, the
observed destruction of skin warrants the extremely icrj tat-
ing classification.

The conditions of this test were more seVere than
those prescribed by DOT for definition of a COrrosive 1;-quid.
However, based on the skin reactions of the rabijte a$
tested and of guinea pigs during the sensitization studY: I
believe that if the skin irritation were.conducted acoy-ding
to DOT criteria, it would rank as Corrosive. Thus, solv:el}t.zﬁ
should be labeled as a corrosive liquid for transpectattion

purpcses.

Acute Inhalation Toxicity

Test results in this category would tend t< pj.nimize
concern over acute aeroscl exposure to $26. However, quiring
the evaluation of test results, it became apparent nat- the
aerosol generation system and other factors may have fawored




differential vapor formation instead of aerosolization.
Thus, the test results may more accurately reflect the
toxicities of the more volatile components; e.g., dichloro-
benzene and kerosine, rather than the composite S26.

Acute Dermal Toxicity

Toxic constituents of S26 are absorbed through
rabbit skin in quantities sufficient to cause death. The
LD in rabbits by skin absorption is 2.59/Kg. The computed
leéﬂal dose to one percent (LD ) is 0.92g/Kg. This later
figure wouild compare roughly W&th spreading 64.4 grams or
two ounces of S26 over the torso of a 15C pound adult male
and holding it in contact for . One should note
that at a level that would be lethal to one percent of
populatio., a much higher proportion of the exposed popula-
tion, would experience significant illness. The calculated
LD99 by this route is 69/Kqg.

In rabbits which succumbed, findings at autopsy
were consistent with liver and kidney damage and possibly
destruction of red@ blood cells (hemolysis). 30,
animals had ulceration and bleeding of the stomach and
intestines. This effect is ascribed to ingestion of residual
S$26 on the skin, and while this ingestion may have contributed
to the overall toxicity, skin absorption was mainly responsible.

By skin absorption, S26 is moderately toxic.

Skin Sensitization

This test provided no evidence of allergy produc-
tion by topical application to guinea pigs. This is implicit
evidence that S26 presents no undue risk to humans in this

category.

Comments and Recommendations

ccurately
reflect potential harmful effects of long-term 1low-level
€xposure. For those materials which are also either part of
the Cit-Con Mouse Study or similar in rature to them, final
evaluation should await the results of that study.

For Solvent 26, the overall assessment would
require that it be categorized as a moderately toxic hazard-
ous material on the basis of acute toxicity. 1Its potential
for severe eye and skin irritation should be made clear to
all those who handle it. Under no circumstances should
anyone use S26 wi.thout wearing chemical splash goggles or
full-face shielding. Also, gloves and aprons resistant to




solvent penetration and alkali attack should be worn at all

times. Further, local ventilation should be provided to

maintain the concentrations of components at or below recom-

mended Threshold Limit Values (American Conference of Govern-
m;ntal Industrial Hygienists). These values as published in

1980 are:

Kerosine ‘ No TLV; generally accepted
to be 500 ppm .as total
hydrocarbons.

Mineral 0il Smg/M2? as oil mist.
Water ‘ N/A
Monoethanolamine 3 ppm; 8 mg/M3
Ortho-~dichlerobenzene 50 ppm; 300 mg/M3
Oleic Acid N/A

Butyl Cellosolvet* - 50 ppm; 250 mg/M3

*Butly Cellosolve has appeared in the 1979 and
1980 issues as intended for change to 25 ppm or
120 mg/M3. It is expected that these lower values
will be adopted in 1981.

It is significant that the oral and dermal LD '
of S26 are within the same order of magnitude; they di§ge§»
by less than a factor of two. This indicates that the toxic
constituent(s) is/are absorbed equally well by each route.
Further, since the slopes of the lethality plots are similar,
it is reasonable to speculate that the mode of action is the
same following exposure by either route.

As with most mixtures, the acute toxicity of
Solvent 26 appears to be the sum of the acute toxicities of
its components. Thus, new information which comes available
about the constituents should be readily translatable to the
composite product. This may also apply to chronic toxicity.

I recommend the follwing as pertains to Solvent 26:

Continued production and use should be accom-
panied by a 90-day subchronic dermal toxicity
test. This test would be conducted using
diluted material and would serve to better
assess the potential long-term hazard of skin
contamination with S$26.

If Solvent 26 were to be withdrawn fron_the
market, a forwulation research effort might
be conducted using constituents with lower




risk potential. For example, could p-dichloro-
benzene be substituted? Even through this is
a solid, perhaps adequate amounts could be
disolved in the matrix. This compound appears
to be less toxic than Ortho and has one
fourth the vapor pressure. A variety of
higher homologs of Butyl Cellosolve; e.g.,
Diethylene Glycol Monomethyl Ether and Dipro-
pylene Glvcol Monomethyl Ether, etc. appear
less toxic, less readily absorbed through
skin, and have much lower vapor pressures.
Triethanolamine and triisopropanclamine are
much less irritating to skin and eyes and are
not likely to be absorbed through skin in
toxic amounts.

Appropriate changes in the wording of our
Material Safety Data Sheet for S26 should be
made to reflect new data. These changes
would affect the Health Hazard Section,
including First Aid.

Appropriate changes in product labeling
should be made to emphasize eye and skin

contact hazards, use of protective equipment
and first aid measures.

HNF:get
Attachments

cc: G.R. Tovey - CSTC - w/Table Only
J.W. Swanson - 806 PPL -~ w/Table Only
Dr. V.K. Yates - 1606 CSB - w/Table Only
J.L. Boucher - 806 PPL - w/Table Only

TOXGC02/V




‘OPUIND INEPLY wv yesss g8
54000 03 Buravey 374 s1qyesod uejaeyueoues ISUSIN o

a/suge
/50

s st Vo
ool
Aywavzopon

o/et’y
Supanyfast
Fal et I

serstatict
AfouexIx3

- (us/a9ovy-potL-tt)

st u..!;.bn

4

_|.|I R Y D

Ko/ -

8/¢°0
uc«wo,:nu—u!!
1189739014

011/L°0
!.«w!:uu—-coa
1190129934

A11e9730034

:01001000:1—3
ax ov-ua 109410

7/8ug¢
ny/5n

0/c'0
!:wouﬁ:éo..
112130814

011/L°0
Pugaeyja21-uon
K1restaoead

w51« a1
2%01~UoN
A11eota0014

(ay-99-9022-01)
130 91940
ong sbuey 933x2

n/beg ¢
/%0

9/8°0
Bus3e323]~UON
Atteoraonas

0t1/L°0
Suy3svIgIaf~tIoN
A11eo730034

Sw/851¢ S5
0«!0“.&0!
Agtentaonay

(49~99-9022~¢)
00% 130 Butaand

1/685¢
#y/%5n

8/6°0
Suyael§Iz~tion
Atteayroead

otr/e1
Sut3e3311-ton
Arieagaonsd

swost< %Sy
atx0L-uos
A1teo13001d

{89-99-9022-9)
0€1 170 BusIInd

n/bmyg e
#e/%5710

/90
ButeIf13] 10N
Arieagioezd

011/¢°1
oc«w-:nunneo:
11825399314

sa/bs1¢ %5a1
21KX0L-UOK
K1testaoeay

(ay-99-9022-L)
110 #1240 00L

n/8es¢
n/%%n

o/1°0
SupaeIT2II~uon

‘o1t/L°t
furieygazi~uon
1189730034

sw/851< %5
DIROL-U0K
A11e0139%58

(a9-9¥-90"2-9}
150 #1953 oSt

1/bute €<

5\03-.

8/0
SuyavIFII1-uoN

011/0°%
SJ-.:uuTeoa
1183139014

ow/s st O5m
Syx0L-uN

A11eot139%18’

(49-99-9012-5)
%9018 YBT3 061

1/B8g<
/5

/2°0-

But3ey§aa]-on
Treor3ovd

01t/¢° 1
!:wouauu?eon
1189730034

sw/b s1< Bm
0«*029‘
A1ges13oe2d

, (49~99-90LL-¥)
. 183094 059

/bmg ¢
m/5n

8/0
pugaerpaIL-uon

011/0°t
Pugyeyg231-u0n
A11eov3oe1d

sw/b s1< S
2§x0L-ION
Arteoraonad

(4y-99-9022-¢)
1923000 0SE

/686 ¢
#e/O5n

/0
SUTICIFIXT~UON

011/L°0
Sugye 111 -Uon
Ateotionad

w8 s1< O%m
oYKROL-ION
Arresyaonig

(av=-99-9022-2)
1es309m 002

1/bug«
#e/%n

L/0
pupIw3yI1]-uoN

011/L'0
Bugyey 3331 ~uoN

Arteorasess

bn/b s1< 501
2X0J ~UON
A11e9330024

(d9~99-902Z-1)
te1nsy 001

(s$1d wouynb)
B«ucuﬁqncon

s3e1)
339%0%
\4 nO§

{sagqqes)
K3toyxor
(ot

.
.
, i

et o e B Sy S 1 ——— i - o e cwamer o= Mo At SeS -

———T T

193008 .—I.wl.l 011:91008 EnWiXeY
uo Aadﬁh

(sae1)
£31153%0),

(‘o »pod 1891)
3onpoId
201A398 921310

o or S———— a7 4




CITGO Petroleum Corporation P.O. Box 3758

Tulsa, Oklahoma 74102

April 27, 1992

= VIA OVERNIGHT MAIL -

Document Processing Center (TS-790)

Office of Toxic Substances

Environmental Protection Agency

401 M Street, S.W.

Washington, DC 20460

Attention: Section 8(e) Coordinator
(CAP Agreement)

RE: TSCA 8(e) CAP Submission
CITGO Submission No. § -
Crude 0il

Gentlemen:

CITGO Petroleum Corporation ("CITGO") is submitting this
information pursuant to Section 8(e) of the Toxic Substances
Control Act (TSCA) as part of the TSCA Compliance Audit Program
(CAP). CITGO's CAP identification number is 8ECAP-0104. This
information is not confidential.

This submittal relates to crude oil. The preduct is
characterized as a light, sweet crude oil, CAS Number 8002-05-9.

The enclosed information indicates that on October 19, 1983,
a trespasser collapsed and died after sniffing fumes from a crude
oil storage tank located at CITGO's Kernan Pumping statien in
Lake Charles, Louisiana.

If you need additional information o1 have any questions,

please contact me at 918/495-5548.
Sjincerely, )
.@/2& A ﬁu%

Dana A. Burch
Senior Counsel

DAB/gmb
Enclosures




THE PATHOLOGY LABOS
T RAMER, STEVENE & BTN
(A PROPEBRIONAL MEDICAL mM‘l‘lﬂ)
$30 BAYOU PINES DRIVE P. 0. BQX.UV

LAKE CHARLES, LOU NOT Co
CAFDENTIA NEDICA e

DECEDENT: m AC83-157
AUTOPSY PERFO t 10-20-83, 9:00 AN

AUTOPSY PERFORMED BY: Lehrue Stevens,Jr.,M.D.; assisced by
Jack Stroh '

AUTOPSY PERFORMED AT: St. Patrick Hospital Morgue

AUTOPSY REQUESTED BY: Charles Smith, M.D., Coroner, Calcasieu
Parish, Louisiana '

FINAL ANATOMIC DIAGNOSES:
1. INHALATION OF PETROLEUM DERIVATIVE PRODUCTS.

A. CEREBRAL EDEMA AND CONGESTION.
B. LARYNGEAL EDEMA.

C. BILATERAL PULMONARY CONGESTION AND FGCAL PERIBRONCHIAL
HEMORRHAGE.

D. HEPATIC AND RENAL CONGESTION.

COMMENT: Drug studies are negative. The blood alcohol is 22 agl.
Information obtained subsequent to the autopsy revealed that the
deceased apparently was inhaling fumes at a petroleum products
storage tank when he collapsed and died.

2w C
Lehrue Stevens,

Pathologiat
LSim




UU ROy
16 y/o white male pronounced dead on arriva Qgﬂlﬂnngﬁg Hospital
last nigh=. The body was transported to the morgue at“'Sc.

Patrick for autopsy. Autopsy performed by Dr. Stevens assisted
by Jack Stroh 10-20-83 commencing at 9 AM,

INFORMATION AVAILABLE: Not detailed buc apparently the deceased
was partying with a group of friends in an automobile and they
stopped the car at the railroad tracks near the hospital so the
deceased could go to the restroom and he apparently slumped on
the ground cutside the car and apparently was dead almost
instantaneously. No othsr informstion available.

Copy

GENERAL DESCRIPTION: The bodv is that of a well-developed, well-
nourished young white male. He is of rather large physical stature.
The extremities are sympetrical. There is moderate cyanosis in the
nail beds. There are no vena puncture marks idencified on the
extremities. There are no abrasions and there is no evidence of
trauma. The trunk and abdomen are essentially unremarkable. The
abdomen' is not distended. The neck is supple. There are no marks
on the neck. There is noted a significant degree of postmortem
dependent lividity in the back and posterior legs. Rigor mortis

is racher pronounced. The head and neck area is examined. There
is no evidence of trauma. Bloody sputum and bloody material exudes

from the nares. Pupils are dilated and equal. There is no scleral
icterus, - - -

BRAIN: “The scalp is reflected. The calvarium is removed. There is
no evidence of epidural, subdural or subarachnoid hemorrhage. The
brain appears somewhat edematous. It is removed intact. The vessels
at the base of the brain are unremarkable. The brain weighs 1200
grams, and is placed in formalin for fixation and later dissection.

THORACIC CAVITY: Sternal plate is removed. Lungs expanded grossly
appear congested. No pleural effusions. Ribs unremarkable.
Trachea opened. Laryngeal edema is rather pronounced. A smail
finger can barely be pushed through the larynx. No food product
obstructs the la « The trachea is edematous and focally
Lhemorcthagic. The lungs are removed. The right .ung weighs 600
grams. The left lung weighs 550 grams. There appears to be a
tracheobronchitis with mucopurulent thick tenaceous mucin present
within the bronchi and bronchioles. The lungs are transected and
demonstrate extensive bilateral congestion. No active inflammacory
changes are apparent.

HEART: Pericardium incised. No significant pericardial effusion.
The heart is not remarable in size.. It weighs 385 grams. Focal
agonal hemorrhages are noted on the epicardium. The right and left
ventricles are opened and are unremarkable. The valves and valve
leaflets are unremarkahle. The coronary artery circulation is

normal. The myocardium is unremarkable. The aorta is opened. There
is no evidence of aneurysm. ~

ABDOMINAL CAVITY: The stomach is.opened and contains approximately
200 cc's of watery brownish-yellow fluid which has a distinc-~ but
unrecognizabie odor. This material is saved for the Sheriff's
Department and Pathology Lab for toxicology. The small and large
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bowels are unramarkable. The pancreas is soft and demonstrates
early autolyeic changes.

LIVER: It veighs 2400 grams. It is enlarged somevhat and ap ears
- slighely congested. The extrahepatic biliary syscem 1g no::n{.
bile is light STeen and unremarkabl Spleen is
aso s:-m. Th
lands are norma
emonstrat congestion.
40 cc's of clear urine which is

Samples of liver, lung, spleen ai.? ucomsch are reserved for
toxicology. - '

PROVISIONAL GROSS DIAGNOSIS:

TRACHEOBRONCHITIS ; LARYNGEAL EDEMA.

Bw PULMONARY CONGESTION AND FOCAL

RULE OUT OVERDOSE -

LS/1p

BLOOD ALCOHOL: 22 ags 2
DRUG SCREEN (GASTRIC): NONE DETECTED

BRAIN: Following adequate fixation, brain, cersballi= and brain

8tam ara digssciad. Muird transverse sections thro h the
cerebral hemispheres te narrowed sulci. Some egree of
vascular congutton is noted. No areas of infarction are encountered.
No areas of emorrhag The ventricles are unremarkable. The
cerebellum 1 unremarkable. There is no evidence of subarachnoid

MICROSCOPIC:

BRAIN: Sections of brain reveal vascular congiation and those
changes consistent with cerebral edema.

LUNGS: Sections of both 1} 8 demonstrate marked ulmonary con-
.:ac.‘.;n with focal areas ogn:.:ibmchul h.nrrlugpc. No inflammatory
changes.

HEART: Sections of Ryocardium are unremarkadle.

LIVER: Sceéioni of liver dnoix;trat- dilatation of sinusoids. No -
other significant changes.

SPLEEN: Sections are unremarkable.
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KIDNEYS: Sections demonstrate congestion but are otherwise un-
remarkable.

PANCREAS: Sections of pancreas demonstrate autolysis.
FINAL ANATOMIC DIAGNOSES:
1). INHALATION OF PETROLEUM DERIVATIVE PRODUCTS.

A). CEREBRAL EDEMA AND CONGESTION.

B). LARYNGEAL EDEMA.

C). BILATERAL PULMONARY CONGESTION AND FOCAL PERIBRONCHIAL
HEMORRHAGE.

HEPATIC AND RENAL CONGESTION.

y was inhaling fumes
Storage tank when he collapsed and died.

LSgb/dp
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OFFICE OF THE CORONER

CALCASIEU PARISH COURTHOUSE Gy, .
LAKE CHARLES. LOUISIANA 70601 Tl

PROCES VERBAL

NAME : ' : 15
ADDRESS: Male
’ : Caucasian

DATE & TIME Octob-r 19, 1983
OF DEATH: . Approximately 9:40 P.M.

PLACE OF : - DeQuincy Memorial Hospital
DEATH: DeQuincy, La. . -

: PLACE QF Rural Tank Farm, 01d Boise Sawmill Entrance, on Hwy. 12,
~= S ACCIDENT: ‘% mile East of 24 mile marker, Calcasieu Parish i

< % CAUSE OF Inhalation of petroleum derivative products
DEATH: =

I, Charles M. Smith, M.D., Coroner of the Parish of Calcasieu, having been
notified of the death of and having madzinquiries res-
pecting this death, did authorize Lehrue Stevens, M.D., a board certified
pathologist as well as a Deputy Coroner, to perform a post-mortem

avaminadian
- SAUSTW VSIS F WY

From reports received, (NN 211egedly sniffed fumes from a large
tank which contained a hydrocarbon. This occurred at approximately 9:00 P.M.
on October 19, 1983. He was allegedly with:two companions who drove him

to DeQuincy Memorial Hospital_after his collapse.

A Blood Alcohcl Determination was performe& and found to be 22 mgs. %.
Levels of 100 mgs. % and above are considered evidence of intoxication.

AR Orug Screen was performed and fbund to bé negative.

(<
harles M, 1th, M.D.

-

Corqner of Ca]casjeu pafish
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QTS PACIMENT RECTIRT CH'G TGO

CITGO Petroleum Corporation 92 AP% 23 AM G: b, eex 3758
Tulsa, Okishoma 74102

AINTAINS NO cay

April 27, 1992

= VIA OVERNIGHT MAIL -

Document Processing Center (TS-790)

Office of Toxic Substances

Environmental Protection Ac¢ ~ncy

401 M Street, S.W.

Washington, DC 20460

Attention: Section 8(e) Coordinator
(CAP Agreenent)

RE: TSCA B8(e) CAP Submission
CITGO Submission :K®: -
Cutting Oils 205 & 220

Gentlemen:

CITGO Petroleum Corporation ("CITGO") is submitting this
information pursuant to Section 8(e) of the Toxic Substances
Control Act (TSCA) as part of the TSCA Compliance Audit Program
(CAP). CITGO's CAP identification number is 8ECAP-0104. This
information is not confidential.

This submittal relates to CITGO Cutting Oils 205 and 220.
The composition of the oils investigated are listed below.

Component CAS No, 3 composition

CITGO Cutting Oil 205

Refined Petroleum 0il(s) 64741-89-5
64742-65-0
64742-~52~-5

Petroleum Sulfonates Mixture

CITGQ cutting Oj) 220

Refined Petroleum 0il(s) 64741-89-5
64742-52-5

Petroleum Sulfonates Nixture

Chlorinatec Paraffins Mixture




April 27, 1992
Page 2

Note: The composition shown above is reflective of the
current compositions of the products and is the
only information readily available.

The results of a toxicity screening program conducted in
1981 for the Lubricants and Specialty Products Division of Cities
Service Company indicated that repeated or prolonged exposure may
pose skin irritation problems and toxicity may result via
inhalation of the aerosols.

A follow-up study of Cutting 0il 205, completed in 1982,
indicated no health risks associated with routine inhalation of
its aerosol. This study is summarized in an interoffice letter
from Harry N. Finkbone (dated August 25, 1982) to Mr. J. I.
Boucher.

Three copies of each report are enclosed.

If you need additional information or have any questions,
please contact me at 918/495-5548.

Sincerely,

] P
/é@u’”/- /(/ \@l(/{@/\

Dana A. Burch
Senior Counsel

DAB/gwmb
Enclosures




IS DATUMENT BECEIPT afe

CITGO Petroleum CorB8AfodS AM 9: 30 P.O. Box 3758
Tilsa, Okishome 74102

April 27, 1992

= VIA OVERMIGNT MAIL -

Document Processing Center (TS-790)

Office of Toxic Substances

Environmental Protection Agency

401 M Street, S.W.

Washington, DC 20460

Attention: Section 8(e) Coordinator
(CAP Agreement)

RE: TSCA 8(e) CAP Suhmi
CITGO Submission W
Lube Refinery Stream

Gentlenmen:

CITGO Petroleum Corporation ("CITGO") is submitting this
information pursuant to Section 8(e) of the Toxic Substances
Control Act (TSCA) as part of the TSCA Compliance Audit Program
(CAP). CITGO's CAP identification number is 8ECAP-0104. This
information is not confidential.

This submittal relates to lube o0il refinery stream samples
collected at the CIT-CON facility in Lake Charles, Louisiana
which was operated in 1982 by Cities Service Company. A list of
ithé relevant sStreams and CAS numbers are attached (Tabie 1j.

The results of carcinogenicity testing conducted for Cities
Service Company published in 1982 for these streams indicated
that they were either carcinogenic or marginally tumorigenic
following dermal application to C;H mice during a 24-month
investigation. Three copies of this report are enclosed.

If you need additional information or have any questions,
please contact me at 918/495-5548.

Sincerely,

DAB/gmb | I T

Enclosures
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TOXICITY TESTING RESULTS - 1981

Lubricants and Specialty Products Screening Program

I. Abstract

The following fifteen CITGO Lubricants and Specialty
products were submitted for acute toxicity assessments.
Mileage Plus, SAE 10W-40 Pacemaker GEO 800
All Season Multigrade 10W-40 (SF) Pacemaker 100
ATF Dexron® II EP Compound 68
ATF Type F Open Gear Compound 4A
Cutting 0il 140 Concrete Form Oil
Cutting 0il 425 Extra Range Grease
Cutting 0il 205 Antifreeze and Coolant
Cutting 0il 220
All of these were tested for acute oral toxicity and eye and

=t ot -~
SK1ill iliriladaLlivuil. VIilY
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inhalation toxicity, due to 1limitations imposed by the

physical properties of two products.

All of the products had acute oral LDSO's of
greater than 15g/kg except CITGO antifreeze and Coolant.
The observed toxicity of Antifreeze and Coolant has been
ascribed to its ethylene glycol content, however, it was not

possible to ascertain the influence of the additives in the




overall toxicity of this p:odnct Recommendations for

assessing this are provided.

Each of the fifteen products ranked as either
non-irritating or practically non-irritating. to the eye.

Except for Cutting 0il 220, all fifteen nmiu
scored as either non-irritating or practically non-irritating
to skin. Cutting 0il 220 ranked as mildly irritating. The
implications of this finding with respect to occupational
exposure during machining operations are discussed.

It was not possible to generate an aerosol concen-
tration of >Smg/L for three of the thirteen samples submitted
for assessment of inhalation toxicity. However, at the
concentrations attained, no undue toxicity was observed.
Seven of the products for which suitable aerosol concentra-
tions were obtained showed no untoward toxicity at the
tested concentraticns. Three products, Cutting Oils 205 and
220 and Antifreeze and Coolant, produced lethality. This is
not considered a problem for Antifreeze and Coolant. Con-
cerns regarding these findings for the Cutting Oils are
discussed as well as recommendations for further study.




I11. Results

Acute Oral Toxicity

All of the tested products except CITGO Antirfreeze
and Coolant present no substantial acute toxicity hazards
when administered orally. That is, all of these have oral
LDg values greater than 15g/kg body weight. This is roughly
equivalent to ingestion of more than two pounds or 35 ounces
of the test material by a “typical healthy 150-pound male
adult human.* Diarrhea, nasal discharge, tearing and gener-
ally unhealthy condition were common clinical signs observed
for this group of products. These findings are tyrical when
large doses of oily materials are administered and are not

signs of substantial toxicity.

CITGO Antifreeze and Coolant has an oral LDg,
value of <15g/kg. At this dose, eighty percent of the rats
died within 48 hours. Toxic signs included loss of coordi-
nated muscular movement (ataxia), tearing, irregular breath-
ing and prostr.iion. Autopsy revealed no outstanding

findings. Thus, it is not possible to determine from this

test whether the additives in this product modify its toxicity.

To determine this would require additional testing.




Eye and skin Irritation

All fifteen samples exhibited oniy minimal eye'
irritancy. The highest eye irritation score observed wvas
2.0/110 for Cutting Oil 220. This score wvas observed at
24 hours post administration in the group of rabbits which
did not have test article wuhed from their eyes. The score
decreased to 1.0, 0.7 and 0.0 at 48 hours, 72 hours and day
four, respectively, and remained at zero for the resainder
of the test period. This illustrates that the slight irri-
tation is readily reversible. The score for the “washed"
group was zero throughout the test, indicating that imme-
diate washing of the eyes with water is an effective means
to reduce eye irritancy resulting from both Cutting Oils 205
and 220 following a splash.

Of the fifteen products tested for skin irritation,
nine are ranked as mon-irritating (<0.1/8) and five are
practically non-irritating (0.1-0.9). Cutting 0il 220, with
a score of 2.04/8, ranks as mildly irritating (1.0-2.4/8).
This score is a composite average of all scores at 24 hours.
One animal scored as low as 0.63, but three of the six rab-
bits had scores above 2.5 (2.88 highest) which would indi-
cate a moderately irritating agent. Significantly, each of
the highest scoring rabbits was M to have blanching
or desquamation (scaling or peeling off of the upper layers
of skin) at the site of application. However, nopemmt




damage occurred and all animals had scores of 0.0/8 within

six days, illustrating the reversibility of these lesions.

Inhalation Toxicity

The inhalation toxicity assays provided mixed
results. All samples were warmed to between 70°C and 100°C
to facilitate aerosolization. Even under these conditions,
the target aeroscl concentration of >5mg/L was not achiev-
able for three of the products (Mileage Plus, All Season
Multigrade, and Dexron 1I). However, no lethality or seri-
ous toxicity was observed at the maximum concentrations
obtained. Of the ten products for which the target con-
centration was achieved, no significant toxicity or lethality
was observed for seven. Three products, Cutting 0il 205,
Cutting 0il 220 and Antifreeze and Coolant, did exhibit
lethality at the tested concentrations.

- == ===

Cutting Oils 205 and 220. The ILC;, values for Cutting

0ils 205 and 220 were ~5.92mg/L and ~7.31mg/L, respectively.

This is contrasted with our other oils which have never

produced lethality when tested in similar fashion.

Rats generally died between two and four days
after exposure. One rat was found dead on day one (24 hours)
and one was found dead on day seven. There were no specific

signs or symptoms preceding death nor were there any out-



standing findings at necropsy. Thus, un;‘:ortunately, it was

not possible to identify a specific target organ or cause of
death. It is clear,’ howevet, based on gross observations,
that the cause was not due to irritation of the respiratory
system and that the products do have the capacity to cause
generalized systemic toxicity.

This generalized toxic response was also evident
in survivors. The males exposed to both 205 and 220 and
females, only, exposed to 205 exhibited significant (P<0.0S5)
weight gain deficits (>30X) as compared to controls. This
is an indication of substantial stress, the magnitude of
vhich is not routinely observed in our studies.

The factor that appears to ‘confer toxicity to
these products is the sulfonate base. Inexplicably, Cutting
0il 220 which contains nearly twice as much of this agent as
cutting Oil 205, was responsible for fewer deaths, at a
higher concentration. I suspect that this is an anomally
caused by the relative insensitivity of acute toxicity
assays. However, witnout furthér study, one cannot reject
the hypothesis that the chlorinated paraffin in 220 confers
some protecton or that it is the ratio of base oil to sul-
fonate and/or chloroparaffin that is the important factor in
toricity.




Antifreeze and Coolant. Of the ten rats exposed to CITGO

Antifreeze and Coolant at a concentration of 5.49mg/L, two

died during the test period. Therefore, the LCqq for this

product is substantially greater than 5.49mg/L. No data was
found reporting inhalation toxicity for ethylene glycol
under similar exposure conditions. However, our data would
appear to be consistent with previous reports that ne
lethality was observed when rats were exposed for twenty

eight hours over five days to saturated vapors (~0.5mg/L).




111. Discnasion;faﬁa Recommendations
Cutting Oils 205 and 220.

The fact that Cutting Oils 205 and 220 produced
irritation to eyes and skin is not surprising. However, the
fact that in the skin irritation test, three out of six
rabbits had scores of moderateiy irritating and the overall
score was mildly irritating from an acute exposure, does
raise some concerns. First, the range of scores indicates
that wide variability may be expected in human responses.
Consequently, some occupationally exposed individuals may
experience substantial reactions. Secondly, if these scores
are obtained acutely, repeated or prolonged exposure as
occurs during machining operations may pose substantial skin
irritation problems, especially to those that may be most
susceptible or who do not practice careful personal hygiene.
The importance of preventing repeated and/or prolonged
contact with these products and of careful and thorcugh
hygenic practices during their use should continue to be
esphasized to our customers.

The inhalation results with Cutting Oils 205 and

220 are of special concern. . While the exposure concentra-

ummmmm»mmmmm

levels (s 9-7. awl. versus M‘) nd m normal use
jota it a8 ﬁhﬁ mﬁﬁm, in m
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the finding of lethality with these products is in stark
contrast to our findings with other 2ils at similar concen-

trations.

Lethality by any exposure route is net a desirable
end point for considering potential human health effects.
It is used in acute studies in conjunction with observations
of pharmacotoxic signs as a convenient and indisputable
index of relative toxicity. When considering potential
human health impacts from continued, relatively low level
exposure we must be concerned about more subtle effects.
This is particularly true when the material in question has

demonstrable toxicity.

These products- obviously have the capacity to
cause significant toxicity via inhalation of their aerosols,
albeit at very high levels. Thus, we should ask what non-
lethal but potentially serious health effects might be
associated with lower level exposures and what are the

target tissue(s) and mode of action.

These study results warrant our consideration of
additional studies aimed at establishing a no observable
effect level, target tissue(s) and mechanism of action. A
reasonable next step would be to conduct a full 1;.C50 deter-
mination combined with microscocpic evaluation of selected

This woulé allow an estimation of a no acute

tissues.



effect level and provide a better chance of identifying the
source of toxicity. In addition, it may be necessary and
desirable to conduct subacute studies. Such studies would
include longer exposures to lower concentrations of active
product with more sophisticated attention -to biological
indicators of damage. Since these studies would be signi-
ficantly more costly than previous studies and take sub-
stantially longer to conduct and interpret, we are willing
to discuss the issues with you at your convenience and/or

prepare a formal proposal for your consideration.

Antifreeze and Coolant.

The results obtained in both the acute oral and
inhalation assays with CITGO Antifreeze and Coolant are not
sufficiently outstanding to warvant undue concern. It is
unfortunate that the data do not allow an estimate of the
oral LDgq or the influence of additives on overall toxicity.
In the interest of economy, we could simply apply data for
ethylene glycol to this product, assuming nominal effects
from additives. Alternatively, we could conduct another
"single dose" study at or near the LDy, value for ethylene
glycol, for ocomparative purposes. The optimum approach
would be to conduct a full LDy, determiration for our blended
product. '

THREwMsTYAr .
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“rry N. Finkbope
wunsultant Tixicologist
1620 Parkers Mill Road
Lexington, KY &0504
August 25, 1982

‘9\& Mr. J.L. Boucher

¥i* Manager of Toxicology
2y Cities Service Co. ’
Ay P.0. Box 300
e:. Tulsa, 0K 74102

Dear John:

All final reports from contract laboratories have now been received and
" reviewed. In summary, the results of this year's testing are as follows:

- CITGO Cutting Oil 205, (C.0. 205) poses no unusual health risks associated
with routine inhalation of its aerosol. This findirg is based on the comparative .
testing conducted this year in which it was shown that both C.0. 205 and its base %‘jﬁ
oll 100 Neutral elicited the same toxic responses in rats foilowing aerosol '
inhalation exposures at > 5 mg/L for four hours. The four hour LC50's for these
materials were found to be > 5.18 mg/L and > 5.54 mg/L for C.O. 205 and 100

Neutrai, respectively.

- CITGO Glycol FR-40 XD was assessed for potential toxic impact to aquatic
life Ly a combination of static and dynamic bioassays and by investigating its
effects on representative activated sludge microorganisms. The 48 hr static and
dynamic LC50's for Daphnia magna (water flea) were greater than 1000 mg/L and the
static and dynamic LC50's for Pimephales promelas (fathead minnow) were also
greater than 1000 mg/L. .

After 16 days of continuous exposure of activated sludge microorganisms to
concentrations of this product of up to 150 mg/L (ppm}, no significant adverse
* effects were detected with respect to the efficiency of removal of dissolved
organic carbon or to the population of sludge micrcorganisms.

These data for toxicity to aquatic macroorganisms and to sludge micro-
organisms Indicate that CITGO Glycol FR-40 XD is essentially non-toxic to-aquatic
life. Thus, It should have no adverse effects upon fresh water biology or
activated sludge waste treatment during normal use. :

. { have attached, as appendicies, more detailed repcrts for each of the two
aspects of the 1982 toxicity testing program. Upon your acceptance of this
report, | will return to you the copies of the reports that | have. Further, |
would be glad to assist you in incorporating this data into MSDS's or other

Company literature.

If you have any questions regarding these tests or reports, please feél free

to call on me.

© Singerely,
4
[ >t
%7 y A
Harry N. Finkbone

: Consultant Toxicologist
HNF:crb :

-




Appendix |
Inhalation Toxicity of
CITGO Cutting Oil 205

August, 1982 ‘

Background
In 1981, as & part of & routine acute toxicity screening program, CI1TG0

Cutting Olls 205 and 220 were examined for acute aerosol inhalation toxicity in
“rats. These products were found to have & hr LC50's of approximately 5.9 sg/L and

7.3 ug_ll.." respectively. This finding appeared to be in stark contrast to previous L2
DR ‘?*“

test results with other lubricant products which had always had A hr LCSO values
> 5 mg/L and had produced no deaths. This previcus testing had included 100
Neutral ofl, the base ofl for the 200 series soluble cutting oils. The gross obser-
vations during exposure and at mcropsf in 1981 for C.0. 205 & 220 showed mthin.-
remarkable to suggest a mechanism of toxic response.
Based on ﬂnu findings, additional testing ‘'was recommended that would better
"delineate the inhalation toxicity profile of the 200 serlies soluble Cutting Olls and

=i~ thus provide better guidance in assessing the ﬁaltstlc hnan:l associated with

2 _A _ %A

— [ P S
AR FSTUIOY LR Ta vns U7 (TS PrUoavGis.

. Study Design - 1982 »
F Y In early 1982, a final tcstlng protocol wes npprovul that would meet the = o
‘ ubovc objoctlv.. This protocol can be susmarized as follm a
1) Initially, groups of 10 rats (S male, 5 female) each would be
exposed to an aerosol concentration of 5.0-5.5 wg/L for four hours to Cutting
Ol 205 or 100 Neutral {vehicle control). In addition a similar group would
_be exposed to air only as an untreated eﬁ‘niml,
2) Depending upon the results of phase one, which would serve as a°
confimation of the 1981 test results, sdditional parallel exposure lewls -

to Cuttlng on 205 and 100 !hutril uuld In M unti) omqh ‘ttl m cotlet




A2

to construct a meaningful dose-response curve and quantitate the LC50 of

C.0. 205.

tn each phase, lungs, liver, trachea, kidney and any abnormal tissues wefe
to be preserved for further studies if necessary. Lung, liver and kidney welghts
were recorded.

Cutting 05! 205 was selected for this study because it had.previousiy glven
the greater toxic response and it did not contain a chlorinated paraffin constituent
found in C.d. 220. This was believed to be important since it was felt that the

probable factor in toxicity would be the sulfonate base contalned in the 200 serlgs&,iigg

oils. A
Further, 100 Neutral was used as a parallel '"vehicle control' so that the
toxicity of the Cutting 0il could be reliably compared with its ﬁa]or constituent.
This was esﬁecially important since the previous testing with 100 Neutral had been
conducted at another laboratory using entirely different equipment to generate the
aerosol and different methodology to assess aerosol concentration and particulate

size. It was postulated that tlie apparent difference in toxicity of the Cutting

Oils versus 100 Neutral could be attributable to the quality and quantity of oil

particulate in the exposure chambers and subsequent deposition in rat lungs.

Findings and Conclusions.

- Following the Initial exposures at 5.0-5.5 mg/L for C.0. 205 and 100 Neutral,v_a
the contract laboratory reported, by phone, that in both exposure groups, two -

. animals had died between 2 and 5 days post exposure. Examination of the carcasses
of the animals revealed no remarkable pathology. However, virtually all.animals
in both groups did exhibit irregular breathing during and/or the fcllowing exposure.
Further.testlng was terminated at this point, pénding review of the final results
since the data indicated no substantive difference in toxicity.

Based on the testing conducted to date, it would appear that the original

apparent discrepancy In toxicity for the 200 Series Cutting Qils can he‘bccounted




for on the basis of the differences in the methods used in urosol generation.

| beltieve that the test system |_|sed by Toxi-ﬁnlct in 1981 for the Cutting Oils
and In 1982 for C.0. 205 and 100 Neutra! were more effective in creating high
levels of nsplrabh uroséls and p;-ovtded more accurate quant!tation of

. exposure lcvnls.. Tl_vls resulited in greater deposition of the olly material into
the lungs with subsequent greater toxic response. The most likeély explanation of
.the observed toxicity is lq.ulud Iﬁng functloﬁ attributable to the spreading of
a thin oily film over the gas exhange surfaces of the lungs.

These data in no way detract from the validity or rellablility of previously
collected lnhdlitloh data. In fact, they support a conclusion of the overald
safety of these materials. The four hour LC50's are still in excess ot 5 mg/L,
s very stringent cut off value for safety assessment. Thus, there is now no
reason to belleve that the very low levels of human exposure to aerosols of the
tested CITGO soluble cutting oils would pose any greater risk of injury than

exposure to 100 Neutral, the current ACGIH TLV for which Is § nglﬂ?
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Appendix 11}
Aquatic Toxicity of CITGO Glycol FR-40 XD

- August, 1982

Background

In September of 1981, it was brought to the attention of the Toxicology
Department of Cities Service Company that certain potential customers appeared
hesitant to purchase glycol-based fire resistant hydraulic fluids. This
resistance stemmed from concerns over potential aquatic impacts and effects on
waste treatment systems. Subsequently the Toxicology Department proposed a
testing program that would adequately assess the magnitude of toxicity, if any, to
aquatic species and waste treatment biota.

Study Design

Based on the above mentioned proposal, a study program was initiated in the
Spring of 1980 consisting of the following five assays:

1) Static Acute Toxicity to Daphnia magna (water flea), 48 hr.

2) Dynamic (Flow Through) Acute Toxicity to Daphnia magna, 48 hr.

3) Static Acute Toxicity to Pimephales promelas (Fathead Minnow), 96 hr.

4) DOynamic Acute Toxicity to Pimephales promelas, 96 hr.

5} Activated Siudge Biodegradation
The justification of test organisms and protocol designs are discussed in
the original proposal (dated December 1981). All assays were conducted in

accordance with the intent of Good Laboratory Practice Regulations and each has

a basis in regulations and recommendations either proposed or issued by the U.S.
.

E.P.A., American Public Health Assoc. or the American Society for Testing and

Materials.




Static/Dsphnia: The 48 hr LCSO and the 48 ‘hr no obsarved effect levels ware both
> 1,000 mg/L.

Oynamic/Daphnia: The 48 hr LC50 was > 1,000 mg/L. The 48 hr no observed effect
level was 500 mg/L. (One of ten dephnia was found dead @ hl hrs.

This is statistically of no consequence).
Static/Minnow: The 96 hr LCS50 and no observed effect levels were > 1,000 ui/L
(ppm) .

Dynamic/Minnow: The 96 hr LC50 and no observed effect levels were > 1,000 ui/tL

(ppm) .
Activated Sludge Biodegradation:

Dissolved Organic Ca:bon (DOC) removal efficiencies were:
Day Control FR-40 X0

7 77.6% 92.5%

1L} 67.8% 59.7%

16 $5.0% * 56.6%

Thus, eventhough efficiencies decreased with time (attributadle to “‘aging"

of the sludgé). the FR-A0 XD treatment group was essentially unaffected as compared

to the contral. This showe that concentrations of un to 150 mo/L (oom) of cITe0

Glycol FR-40 XD have no adverse effect on secondary waste treatment activated

sludge with respect to its capacity to remove dissolved orgenic carbon.

- Over the duration of the study, the microbial populations in control and e

treatment reactors averaged 4.2 x lo‘ and A4 x lo‘ organisms/al of ra;tlei\

mixture, respectively. In addition, the pcpulations at pol‘nts spproximately
halfwey through the study and at termination were quite caomparable.

Day  Control  FR-MO XD
s Aiebm dxict
6 ~.ﬁm—o‘m f&ﬁﬂ&‘ht s
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~ ALL.

This data indicates that upto a concentration of 150 mg/L (ppm) CITGO

Glycol FR-M0 XD exhibits no toxic effect on activated sludge microflora.

Taken together, the DOC removal efficiency and microbial toxicity data
show that users of CITGO Glycol FR-40 XD should experience no adverse impacts
on their waste treatment systems during normmal operations. Further, municipal
waste treatment plants employing activated sludge secondary treatment should

have no undue concern over traces of this material being in their influent.

A ol
Harry inkbone

i... Consultant Toxicologist




emﬁs ss'v
INTEROFFICE LETTER

" May 12, 1982

70: Dr. P. V. Roling
FROM: H. N. Finkbone, Toxicologist

SUBJECT:  Final Report -
BS Toxicity Testing

Acute Toxicity/Mammalian

No significant toxic responses were observed
during the course of testing. The following specific
results were obtained:

Test Article
Test ’ ID Number Result

Acute Oral Toxicity 80-66-27-A LDS0 >S5g/Kg
(rats) _ Essentially Non-Toxic
8ye Ixritation 8U=80=ZT=-A &.97i00 {Uraize)

(rabbits) Practically Non-Irritating

Skin Irritation 80-66-27-A 0.5/8 (Draize)
(rabbits) » Practically Non-Irritating

Acute Inhalation 80-66-27-B* LCS50 >5.95 lg/&

Toxicity (rats) (5.95 g/
‘ s:sentially uon—moxic

These data indicate that normal safe chemical
handling procedures would be adeguate to ensure the pro-
tection of workers from the acute txpasurt affiets of this
material.

*The reason that the 1nha1atien ntuay was con-
ducted using a test article with a different
identification number iz _that it was anticipated R
that there would be insufficient material available s
from thi ozriginal lot (taitt-z?-xi ta eangaiti T T




—
.
Dr. P. V. Roling
Page Two
May 12, 1982

the study. Therefore, a second batch (80-66-27-B)
of the same material was used and was essentially
identical in every physicochemical respect to the
original lot.

In Vitro Assays

Test article B80-66-27-A was evaluated for genetic
toxicity potential using the Salmonella Mutagenicity Assay
(Ames Test) and the Bacterial DNA Repair Assay. Both assays
were conducted using initial liquid suspension/preincubation
to maximize the probability of detecting effects.

Both assays jprovided negative results. As a matter
of protocol, the testing laboratory reported the results of
the Bacterial DNA Repair Assay as a "No Test". However, it
is my judgement and considered opinion that this test was
performed adequately and in such manner that the observed lack
of toxic response is, in fact,a finding of no effect on DNA

repair competency.

Based on these tests, there is no reason to expect
that this test article is capable of inducing significant
genetic lesions. Therefore, there is essentially no likelihood
that exposure to this material will result in genetically
related medical maladies such as cancer, birth defects or
reproductive deficits.

You have previously received copies of the mam-~
malian acute tcxicity testing reports; thus, I am attaching
to this report only your copies of the in vitro assays final
reports. If you have any questions, feel free to call. We
have sincerely appreciated your interest and support.

HNF:sdh

Attachments

¢cce Mr. J. L. Boucher
Dr. G. A. Mortimer
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Abstract

Eighteen lube 0il refinery stream samples from the

CIT-CON facility were tested for
application to C;H mice three times

months.

tumorigenicity by dermal
per week for twenty-four

The following CIT-CON samples were demonstrated to

be carcinogenic to mouse skin:

Gas 0il
100 Distillate
200 Distillate

Light Intermediate Distillate
100 Extract 2

200 Extract

Light Intermediate Extract

Heavy Intermediate Extract

Light Intermediate Cycle
0il Extract

The following materials, as tested, were not

carcinogenic to mouse skin:

B;ight Stock Extract

Finished 100 Neutral

Finished 200 Neutral

Finished Light Intermediate
Neutral

Finished Heavy Intermediate
Neutral

Finished Bright Stock

Finished Light Intermediate
Cycle 0il

Two samples were marginally active tumorigens:
Heavy Intermediate Distillate

Short Residuum




Introduction

observed C::::::na;:th Skin effects of oils began with the
in England duri, N9 cotton textile workers (mule spinners) -
" N g N9 the late nineteenth and early twentiethn
:enturlei; Thesf Morkers used Scottish shale oil as lubri-
1:25 :: p.ractz.ced Minimal or no personal hygiene. 1In

) '1 © .ﬁrSt skin Cancer was produced on experimental
Fnimals using SCOttish Shale o0il. The next three decades

were dedicated to gy, ..
IMding a suitable substitute lubricant.

Petroleum oils were

1 deri foung to be 1less active than shale or
coa erived oils. .
Refl.ning with acid and other methods

produced lubricating .
Olls that were not active in animal
tests.

During th
e
Next several decades, research was

condacted to ir‘vestigat o
€ the

Some active compo-
In addition, other

) . promote or inhibit activity were
ldentified. The ro])

_ °f sulfur and nitrogen compounds began
to be investigateq.

our curren
t state of knowledge about skir activity
for petroleum hydrocy .

Tbons hds. improved but there are many
remaining_

nuclear aromatic comp‘)und (
s

unknown factors
Although we know some poly-

PNA's) are active while others




are not and some sulfur species édn&’ibute to the activity,

there are still no sid’e’htifi’ed physical and chemical para-
meters that can be reliably used to predict activity on
animal skin. The only way to determine skin activity for
any hydrocarbon. mixture is to test it on the animal. In
order to assure handling procedures are appropriate for
operations and maintenance during the manufacture and use of
stock oils and to adequately inform customers of the
potential biological activity of lubricants, rubber extender
oils and other marketable products, CIT-CON chose to test

several streams from its facility.

The primary factors used to select streams for
study were throughput volume, probability of exposure, and a
preliminary qualitative assessment of potential carcino-
genicity. This latter parameter was based on historical
observations that highly refined finished lubricant stocks
are not carcinogenic whereas more highly aromatic fractions
and "bottoms" frequently are. Distillates were relatively
unstudied but were expected to have intermediate biological
activity. Thus, if representative samples from each of
these categories were studied, the results should allow for
reasonable extrapolations of potential activity to other
fractions similarly derived and blends of each. On these
predicates, the £elie\;ing: cn'-eos streans were selected for
study: ‘ : ;




Gas 0il

100 Distillate

200 Distillate

Light Intermediate Distillate
Heavy Intermediate Distillate
Short Residuum

100 Extract

200 Extract

Light Intermediate Extract’
Heavy Intermediate Extract
Bright Stock Extract

Finished 100 Neutral

Finished 200 Neutral

Finished Light Intermediate Neutral
Finished Heavy Intermediate Neutral

Finished Bright Stock

Abbreviation

Sample
Code
No.

GasO
CD
CCD
LID
HID
RESID
CcX
CCX
LIX
HIX
BSX
FCN
FCCN
FLIN
FHIN
FBS

T9156
T9157
T9158
T9159
T9160
79161
T9162
T9163
T9164
T9165
T9166
T9167
T9168
T6169
T9170
T9171
T9172

Light Imtermediate Cycle 0il Extract LICyX
Finished Light Intermediate Cycle 0il FLICy T9173

For comparative purposes, a negative (sham)
control substance (Squibb® white mineral oil) and a positive
control substance (cat cracker bottoms, Sample Code No.
T9174)) were also tested. As well, an untreated control

group was maintained.

Since the primary route of potential employee
exposure was believed to be via skin contact, the streams
were tested by dermal application. Additional details of

protocol are given under Materials and Methods.

This project was intiated in February 1977, vnder

contract with Cannon Laboratories, Inc., Reading, PA. The

1

original contract called for Cannon to conduct the entirb

car
study, including application, observation, grgéslpaﬁkologyg




. B

and microscopic pathoidqy.ﬁ Cannon co-gleted the assigned
project up to and including final sacﬁﬁcer and tissue
collection. Some histopathology was done, however it was o

inconiplete .

In April of 1981, prepared histology slides, fixed
tissues, paraffin blocked tissues and associated laboratory
data and records pertaining to this study were retrieved
from Cannon Laboratories and placed in secni*e custody. On
October 2, 1981, the previously prepared slides and fixed
and embedded tissues were delivered to Nicrobiological
Associates. Under contract dated October 14, 1981, Micro-
biological Associates lompletely re-evaluated all available
slides for brain and skin tissues and prepared and evaluated
slides for brain and skin tissues that had not pnnoully
been evaluated. On January 20, 1982, final copies of the
histopathology report prepared by Micro, based on their

work, were received.

This report summarizes and integrates the data
generated by each of the two prime data sources. Only gro#s
and histopathologic t‘indi’ngs for skin and brain are dis-
cussed in this report ‘since this mfamuon fot other
organs is incomplete. No assmt has been made of %he
cred;hxhty of the data colliettd or the nethod: u:ed by}
Cannon t.abontorxes. Inc. except t:o ascu:tnn tlut the &au,,f
eenectma ~and. mportxng t:aek far md%
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reasonably complete. The original study design and conduct
were in conformance with practices common at that time but
were not necessarily consistent with standards developed and
published subsequent to the initiation of this study, such
as the Food aﬁd Drug Administration's Good Laboratory

Practice Regulations promulgated in 1978.

Methods and Materials

The original protocol and the partial draft final
report from Cannon Laboratories, Inc.* and the final report
from Microbiological Associates are attached as Appendices
II, 1II, and IV, respectively. These provide the details of

protocols, therefore only a summary is presented here.

Animals

Twelve hundred male weanling C,H mice were
originally started on test divided into groups as . . . 100
each in the untreated, negative and positive control groups
and 50 each in the eighteen test groups. C3H mice were

selected, 1in part, because they have a low incidence of

*Only that portion of the Cannon Laboratories' draft final

report concerning experimental procedures and gross observa- - -

tions is attached. Some additional data is on file.




~ spontaneous skin tumors, they were the hisigric’alﬂ animal of /
choice for this type of study and there was a large body of
comparative data avaihble in the sciéntific literature

concerning this mouse strain.

Mice were housed in groups of five ir closed
bottom plastic cages. Corn cob bedding was provided and
changed three times per week. Food (Purina® Rat Chow) and
water were available ad lib. The mice were maintained in
environmentally controlled rooms with a 12-hour -light/dark
cycle. Individual identification of mice was by ear punch

codes.

-

Test Article Application

Test article was applied three times per week for
24 months to the shaved backs of the mice. Shaving vas done
intially 72 hours prior to the first application and as
needed thereafter, always on a non-application day. Test
article was applied undiluted from a syringe. The volume
applied was "one or two drops." This amount cor-esponded to
approximately 20 Wﬁé]ﬁpplication.




Observations, Pathology and Tissue Collection

All mice were observed daily for signs of toxicity.

In addition, each was evaluated for appearance and progress

of observable masses.* Time of appearance of masses, number

of animals with masses, mortality, toxic signs and condition

of carcasses were recorded.

All mice were necropsied either at the time of
spontaneous death or when sacrificed. Moribund animals were
sacrificed, as were survivors at 24 months. Gross pathologi
cal observations were recorded with particular emphasis

given to tumors.

Tissue samples from the organs listed in Table 1
were collected from all mice which died or were sacrificed
in extremis (unless autolysis was excessive). Tissues were

fixed in buffered formalin.

*No definition of ‘"observable mass" wa. given in the
original study protocol. 1In this report, it is assumed that
observable mass is synonymous with tumor or neoplasm since
these words are more common and both apply equally well to
both benign and malignant tissues. "“Observable mass" also
includes non-neoplastic proliferative epidermal lesions such
as epidermal hyperplasia, although such lesions constituted
a relatively small proportion of the total "observable
masses". The words tumorigen and tumerigenicity may be used
to describe ‘“observable masses" regardless of their final
histological definition. The word cancer, carcinogen and
carcinogenicity will be reserved for discussions of
malignant neoplasms only, such as sqguamous cell carcinoma.




Iable 1: Tissues Taken and Fixed at Necropsy

s;livaty Gland
Brain

Spleen

Urinary Bladder
Prostate

Skeletal Muscle
Trachea

Spinal Cord

Eye

" Intestine

Stomach

Adrenal chnd
Thyroid
Pu-athm:ul
Peripheral Nerve
Optic Nerve
Lymph Node

Pituitary

No treatment related lesions were noted in brain

There are few swbtities t@ the iaterpretation of
these test results. First, the test System wvas sensitive to
the induction of skin twnors by the types of agents tested.
This is evidenced by the Positive results obtained from the
Positive control, cat cracher pottoms (T91). Farther, the
iﬁmmmma faloe positives, ﬁﬁiﬁaﬁytﬁ;
' o) Mtnahh&th:nﬁﬁimtmﬁi
mmwm (Wﬂamm)s




Under the conditions of test, the following CIT-CON.

samples were uneguivocally carcinogenic to mouse skin

following prolonged and repeated contact:

Gas 011l

100 Distillate

200 Distillate

Light Intermediate Distiliate
100 Extract

200 Extract

Light Intermediate Extract
Heavy Intermediate Extract

Light Intermediate Cycle 0il Extract

All of these materials caused high incidences of tumors and
large proportions of these tumors were squamous celil

carcinoma, a highly invasive malignant cancer.

The following materials, as . tested, were not

carcinogenic to mouse skin:

Bright Stock Extract
Finished 100 Neutral

Finished 200 Neutral

Finished Light Intermediate Neutral




' :
-—

.EiniShedfﬂeiﬁy Intermediate Neutral
Finished‘aright Stock
Finished Light Intermediate Cycle 0il

Two test articles were of narginali biological

activity:

Heavy Intermediate Distillate

Short Residuunm

Neither of these marginally active. materials
produced statistically significant excess numbers of
Squamous cell carcinomas (SCC) in this study. However, both
did produce such tumors, as contrasted to no production of
SCC in either of the control groups or any of the non-
carcinogenic test groups mentioned above. In addition,
Heavy Intermediate Distillate produced four times the
incfdence of observable masses as compared to the sham
control. Thus, these materials Probably do have some
marginal or minimal inherent capacity to produce both benign
and malignant tumors but these capacities are quite weak
compared to the nine carcinogenic streams given above.

Additional Observations
m

Tables 1 through 21 in Appendix I list pertinent S E

data elements for each of the iateriiiibin this itndg.l.'
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Figures . 1 through 13 graphically illustrate trends ang

correlations.

Total Percent of Mice Developing Observable Masses

and Percent of Mice with Squamous Cell Carcinoma.

As shown

l in Figures 1 and 2, there is a strong positive ‘correlation

between the

total percent of mice in each group that

developed tumors and the percent incidence of histologically

confirmed squamous cell carcinoma. The strength of this

correlation is further demonstrated by the fact that in no

case was there a low incidence of total observable masses

associated with a high incidence of SCC nor were there any
cases of a high

incidence of total observable masses
associated with a low incidence of SCC. *

That is, as the
total incidence of observable masses increase

A -1
8, so does

fraction of those masses that are malignant tumors.

*The correlated incidence of scc is actually the calculated
minimum percent incidence of this tumor. This minimum value
is taken to be the ratio of the number of histologically
confirmed SCC to the total number of mice started on test.
This statistic was necessary because skin tissue was not
available for all mice. The ratio of histologically

I tissues examined is generally

higher. 1If this ratio held when distributed over the number

. of animals having observable masses, then che total
incidence would also be higher. However, since it is not
o kncwn whether the unexamined animals bore SCC tumors, we
' cannot make such an extrapolation with much confidence.
What is known is that the total incidence of SCC was not any

lower than the, calculated value, but it could have been

. higher. :
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Note that this correlation means that for those streams that
were demonstrated to produce high tumor yields, it was also
shown that they are generally potent as carcinogens. This
does not mean that there is a "cause and effect" relation-
ship between thé capacity to cause tumors and th capacity
to produce cancer or that benign tumors érogress to
wmalignant tumors. It has only been shewn, in this study,
that where one Capacity is associated with a material, the

other capacity is found as well. Their Causes may or may

not be totally independent.

Time to Tumor Data. Figures 3 through 7 show the

rate and extent of development of observable masses for all
test materials. The tumor incidence is shown for each study
month from 1 to 24 as the cumulative percent of tumor
bearing mice. No adjustments have been made to account for
early mortality (i.e., prior to final sacrifice at 24
months). Also, even when all animals had died early, the
final maximum tumor incidence has been plotted for the
duration of the study. For clarity and convenience, the
test materials have been grouped as controls, distillates

(excluding gas oil), extracts, finished oils (excluding

cycle o0il), and gas oil and cycle'oils. In addition, Figure

8 shows the rate and extent of tumor development for the
Light Intermediate Stream, including distillate, extracts,

finished o0il and cycle oil.




vmnm.mm«moma«e«tn«m«:m.m“:e«nununvmma

““H”ﬁueﬂ‘"aﬂ‘uu@uljlil

M0 X JALLVIWD “SA AQNIS ND SHINDW

€ JHN9I4




|

vmmmwmqmemm-cﬁtm«mu:mﬂwu=3aosmmcmmq

L U T R oY

- o il o aue
QIS
——
OmH
——
an
e
-1 O
144)
-1 08
——
-1 06
[14)
- 00}

MO % ALLYYMD
M0 X JALLYTMD “SA AONIS NO SHINOW

v 3HN914

;--'-l--'--l'--l----_




These data show ‘that the choices for control

groups were very appropriate. The positive control was a

very potent tumorigen and carcinogen, with development of
tumors as early as the second month. Death of all animals
exposed to this material occurred by the fifth month. The
incidence of tumors in the untreated control waé negligible
and development occurred hez: the termination of the study.
The sham treated control group did show slightly more tumors
than the untreated group and at an carlier time, but this is

insignificant.

All distiilates ware active tumorigens though
Short Residuum was only weakly so. Thege materials could be
classed as moderately active based on the length of time

hecessary to produce tumors.

Figure 5 clearly illustrates that, as a class, the
extracts are the mo=t potent and rapid acting tmriq‘gns
tested in this study. One of these, kowever, Bright stock
Extract, is relatively weak. In this Class, tumor de\relwqp-
ment began as early as four months, only two months later
than the positive control. In addition, mortality was high
in these groups, with 100X aortality occurring as early as 8
months. The rate of tumor dévelemnt vas also Qenetﬁly
high. NI | | |
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Figure 6 shows that finished stock streams are

essentially non-active.

Figure 7 again demonstrates the high éctivity of
distillates and extracts and the essentially non-tumorigenic

nature of finished oils.

Figure 8 is an excellent example of the classes of
activity seen in this study. There is essentially a0
difference between the rate and extent of tumorigernic
activity for Light Intermediate Extract and Light Interme~
diate Cycle 0il Extract. The distillate stream 1is

moderately active and the finished oils are both essentially

non-active.

The findiag that materials within classes of
refinery streams share biological properties is not
surprising. Also, the type and extent of bioclogical
activity demonstrated here is generally congruent with the

basic physicochemical properties that should be associated

with each stream class.

Distillates are the “first cuts" of the incoming
crudes and are relatively unrefined. That is, they still
contain a broad spectrum of chemical types including those
with known tumorigenic: activity, such as polynuclear

aromatics (PNA's), heterocyclic nitrogen and sulfur
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compounds, and ring-substituted nitrogen and sulfur
chemicals. Further, they contain these chemicals in propor-
tions and types that would be expected for the boiling range
and molecular weight distribution associated with each
stream. Thus, it is logical that these streams would have
some tumorigenic activity and that such activify would be

intermediate to that found with finished oils and extracts.

The solveut extraction/refining process is
designed to separate aromatics, polynuclear aromatics and
relatively polar ring-substituted chemicals from the dis-
tillate feed. In so doing, essentially two streams are
created, the finished highly paraffinic oils and an extrac-
tate stream enriched in the PNA's and polars. This process
should pro&uce products at the extremes of tumorigenic
activity, from the essentially non-active paraffinic
finished o0il to the highly active aromatic extract stream.

This is precisely what was demonstrated in the study.

Further, it has long been known that while certain
PNA's are highly carcinogenic, eg. dimethylbenzanthracene
and benzo(a)pyrene, others are non-active or only weskly SoO.
Generally, carcinogenic PNA's contain 4 to 6 rings. Fewer
or greater numbers of rings are progressively non-active.
Further, the presence of 4 to & ring PNA's in refinery
streams is roughly correlated with boiling point such that

both very high boiling and very low boiling streas are
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generally deficient in these, with a continuum between. In
this study we see that tumorigenic activity is highest in
the 200 vis stream, while above and below this stream

activity begins to decline.

Figures 9 through 12 demonstrate the correlation
batween the time of appearance of tumors and the total final
incidence of tumors associated with the test materials.
Historically, two time parameters have been shown to be
correlated with tumorigenic activity, the lag time from
start of testing to the first appearance of tumors and the
group mean or average time from start of testing to develop-
ment of tumors. Figures 9 and 10 show the correlations for
the time to first tumor and mean time to tumor versus the
total percent incidence of tumors. In Figure 9 only 18 data
points are plotted since three test materials failed vo
induce any tumors and in Figure 10 only eleven points are
apparent since nine waterials produced ftoo few tumors to
calculate the mean and one of the plotted points actually

represents two different test materials with identical data.

Tigures 11 and 12 are plots of time to first
tumor and mean time to tumor versus the calculated minimum

percent incidence of squamous cell carcinoma.

All of these correlations are strong, and highly

statistically significant. Thus, the shorter the period
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needed to produce tumors generally, or SCC specifically, the
higher would be the expected final incidence of each. Or,
in other words, potent tunorigens uéually act rapidly
(within a few months) while weak tumorigens take longer to
express their inherent activity. This is one reason that
studies of tumorigenic activity are usually cofxdncted over

the entire normal life span of the experimental animals.

Mortality. In reviewing the gross observations, it was
evident that tumor production (regardless of type) had
deleterious effects on the longevity of the test animals
such that in groups where total tumor yield was high, so was
mortality. Just how this was related was not clear.
However, a regression of total percent mortality versus the
fraction of mortality that was contributed by tumor bearing
animals showed that the test groups were clustered in at
least twa maior divisions. a “high mortality/high mortality
with tumors group" and a "normal (or nearly so) mortality/
low mortality with tumors group". This is shown in Figure
13. When the two dimensional means and standard deviations
of the mesns were calculated, it was apparent that the data
were actually composed of at least six separate sub-

groupings. The members of these apparent subgroups are:
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Subgroup Member(s

Lowest Mortality/ Untreated Control
Lowest Mortality w/OM Sham Control

Low Mortality/ Finished 100 Neutral

Low Mortality w/OM Finished 650 Neutral
short Residuum
Finished 200 Neutral
Finished Bright Stock
Bright Stock Extract
Finished 350 Neutral
Finished 350 Cycle 0il

Low Intermediate Mortality/ 650 Distillate
Low Intermediate Mortality w/OM

High Intermediate Mortality/ 100 Distillate
High Intermediate Mortality w/OM 650 Extract
350 Distillate
High Mortality/High Mortality Gas 0il
w/0M 200 Distillate
100 Extract
200 Extract
350 Extract
350 Cycle 0Oil Extract

Bighest Mortality/Highest Positive Control
Mortality w/OM

Though not shown here, similar grouping results
vhen total mortality is compared with mortality associated
with squamous cell carcinoma. This is so because scC is

highly correlated with overall tumor incidence.

These data and groupings are consistent with the
general tumorigenic activity of the materials tested and the
general well established finding that tumors of any type

have a negative eifect on the general well-being and

longevity of laboratory nice.




Actually, what we have here are probably "bits and
pieces"® of a larger single group in vhich ti» biological
activity varies continuously and in a rather smooth loga-

rithmic fashion over the range shown. Further, the

differences in biological activity are probably a function

of some physicochemical property(ies) that also change in
similar fashion, such as PNA type/concentratioﬁ versus
boiling range Or molecular weight distribution, etc.
Additional chemical and physical data would be needed to

test this hypothesis.
Conclusions

In summary, this study was well designed and
accomplished its basic goal of separating a broad range of
refinery stream types into two classes, those that are of

carcinogenic potential ana those
that are not. In addition, this basic biological data can
provide a foundation from which to build predictive models
when correlations are developed with physicochemical

parameters.

while certain administrative difficulties arose
during the conduct of this study, none of these would appear
to have substantial impact on the basic findings. There
were few gray areas in the results. Where tumorigenic

activity was found, it was strongly significant when




compared to untreated and sham controls. In addition, all

of the data appear to be biologically, physically and
chemically congruent. This adds te the weight of

significance that can be gyiven these findings.

The data presented in this resport are bslieved to
be accurate and reliable. No gross data for other than skin
or brain tumors or histological data for other than skin or
brain tissues is reported or discussed since such data were
incomplete and the reliability of such data as was available
1s totally unkinown. Therefore, no conclusions are drawn
regarding the potential of the tested materials to produce
either tenign or malignant neoplasms in other tissues

following dermal exposure.
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