g
| ::2:!:5!5::;aAEE:LEL:E!1@!;;i;:nrv

SAARTLESVILLE, OKLAHOMA 7 104
918 81-5056

S fantaine Mo (i
JOHN J. MOON ‘ | |
Manager, Environment and Coneurner Protecion

Oc:ober 2, 1984

CHIPS Information
Cyclohexane

Mr. Arthur Stern

Acting Executive Secretary (TS-792)
TSCA Interagency Testing Committee
402 M Street, SW

Washington, DC 20460

Dear Mr. Stern:

)
As a wmanufacturer, Phillips i3 pleased tc reply to the Iiter-
agency Testing Committee's (ITr) rzquest for information relsted

to potential human exposure to Cyclchexane (CAS #110-82-7).
Information in the following artachmentz is submitted to assist
the committee in making as complete sad couprehensive a study as
possible.

1. Phillips' Toxicity Study Summary «f Cyclchexane.
2. Cyclohexane 4aterial Safety Data Sheets.

3. Plan: Inrwmation.
a, Cyciouexsae Monitoring Nata
b. Cyclobexana Productiou Levels
¢. Number £ Exposea Employses
d. Cyclobe-we Feissione Contrcl Systems within Phillips
e, Cyclohexs~: Fmissioss by Plant

If you have quectious, plciss contact Russell Cook at {918) 661~

4642. (;jrz_ / -

_X¥eé:y truly‘yours,

JIMsocw=-029
Attachments (3)




ial hygiene and toxicalogy

PRLLIPS PETRGLINS COMMATY HUMAN REBUUACES - MEDYCAL DVISION BARTLESVILLE, OK 74004 918 8610000

 TORICITY STUDY Sowny
' CYCLOBEXANE
: :,,::iévu'wjl?mieic -
Albino ,ilto of the Sprague-Dawley strain weighing 200~300 g were selected s
- the experimental animals. Pive male and five female animals were given a
single dose of 5000 ng/kg by oral §avage. Test material was administered
neat. The animals were then observed for 14 days. Pharmacotoxic signs and
symptoms included depression, slight depression, salivation, and soft feces, 1
_hour postdose to Day 1. All animals appeared normal from Day 2 through ter-
- mination of study. All snimals gained weight during the study, On Day 14 of
the observation period all animals were euthanized. Thorough necropsies were
conducted on each animal. There were Ro gross pathological findings related

€o. test material administration, S8ince no test animals died the oral LDS¢ for
cyclohexane is considered to be greater than 5000 mg/kg.

Acute Dermal 'toxicitz

Albino rabbits of the New Zealand White/Dutchland strain weighing 2 to 3 kg
were selected as the experimental animals. Three male and three female
animals were dosed by the dermal route at a level of 2000 mg/kg. Twenty-four
hours prior to dosing, the test site of eech animal was clipped free of hair.
The test material spplisatios sice consisted of approximately 10X of the total
body surface. Neat, liquid test material was applied to the back of each
animal. Test material was held in contact with the skin for 24 hours by means
of a non-absorbent binder. The binders were removed at the end of 24 hours
and any remaining test material was viped off. The animals were then observed
for 14 days. Pharmacotoxic signs and symptoms included erythema on Day 1
ranging from very slight in two males and two females to well-defined in one
female. Erythema on Day 3 was noted as very slight in two males and two
females and had cleared by Day 7. Edema on Day 1 ranged from very slight in
one msle and three females to slight in one male and cleared by Day 3.
Epidermal scaling was noted in one female on Day 10. With the exception of
phonation upon application, all rabbits appeared normal throughout the study,
All six rabbits gained weight between initiation and termination. On Day 14
of the observation period all the animals were euthanized and submitted to
thorough necropsy. There were no §ross pathological findings related to test
material administration. Since none of the test animals died the dermal LD50
for cyclohexane is considered to be greater than 2000 mg/kg.

informetion forth hersin i furnished fres of chirge and Is besed on technical data that Philps believes 1o be relisbie. i ia intended
::mnm:'mmuﬂudmmmm'm“mdmn“wmﬁm
NO WARRANTIES, EXPAEES ON IMPLIED. AND ASSUME NO LIASILITY I¥ CONNECTION WITH ANY USE OF THIS INFORMATION. Nothing
muhn&n-nmnmmwnmnmmm




- Acute Inhalation Toxicity

Albino rats of the Sprague-Dawley strain weighing 200-350 g were selected as
the experimental animale. Five male and five female animals were individually
housed in stainless steel wire mesh cages vhich were placed in a glass and
stainless steel exposure chamber. The snimals were exposed to vaporized test
mate.ial for 4 hours at a onominal concentration of 32.88 ag/L (actual
concentration > 4044.17 ppa**), The animals were then observed for 14 days.
Pharmacotoxic signs and symptoms during exposure included tremors,
hyperactivity, rapid respiration, and lying prostrate in csge. One animal
exhibited ataxis. No exposure-related trends were apparent in the mean body
weight data. On Day 14 of the observation period all the animals were
euthanized and submitted to thorough necropsy. Gross pathological signs
included one animal with a dialated renal pelvis. However, there were no
pathological trends related to test material administration. Since no test
animals died the acute inhalation LC50 for cyclohexane is congidered to be
greater thean 4044.17 ppm.

Respiratory Tract Irritancy

Male mice of the outbred SPF (CD-1,COBS) strain weighing 20-25 g were selected
as the experimental animals. A group of four animals was exposed head only to
vaporized test material at a nominal concentration of 32.83 mg/L (actual
concentration > 4139.39 ppw**). Each animal was housed in an individual
plethysmograph to permit monitoring of respiration. After the animals became
acclimatized they were exposed to vaporized test material for 1 minute and
permitted to recover for 10 minutes while being exposed to room air only.
Following this the animals were exposed to vaporized test material for 1
minute, then to room air for 5 minutes. During this time their respiratory
patterns were continually monitored.

An extremely slight reduction in respiration rate was noted in only cne of the
four test animals during both of the exposure periods. This animal also ex-—
hibited very slighr respiratory pauses vhich might be indicative of some upper
airway irritation. However, increased respiratory rates were noted in the
other three test animals during both of the exposures, and no consistent shift
in breathing patterns was noted in these animals that would be indicative of
any upper airway irritation, Based on these results, exposure to cyclohexane
at 4139.33 ppm did not appear to produce upper airway irritancy in mice.

Eye Irritancy (Unwashed)

Six young adult albino rabbits of the New Zealand White/Dutchland strain were
selected as the experimental animals. At least 24 hours prior to the start of
the test, the left eye of each animal was stained with fluorescein dye and
examined for corneal damage, Any animal with corneal damage was rejected and
replaced with a healthy animal. One-tenth ml of liquid test material was
instilled into the conjunctival sac of the left eye of each animal. The eye
was then gently held closed for 1 second and released. The untreated right
eye of each rabbit served as a control. The eyes were scored according to the
Draize* system at 1, 24, 48 and 72 hours, and at 4 and 7 days postinstilla-
tion,

In this study the following results were noted. Excessive blinking and
rubbing was exhibited by all six rabbits wupon instillation, At 1 hour
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dult ‘albino rabbits of the New Zealand White/Dutchland strain were
the experimental animale. At least 24 hours prior to the start of

- left _eye of each animal was stained with fluorescein dye and

corne amsge. Any animal with corneal damoge was rejected and
- laced with a-healthy animsl. - One-tenth ml of liquid test material was
imstilled into the conjunctival sac of the leii sye of each test animal. The
treated eyes were held closed for 4 seconds then washed with 40 ml of tap
_water. The untreated right eye of each animal served as & control. The eyes
-were scored according to the Draize* system at 1, 24, 48 and 72, and at & and

7- days postinstillation. :

~~In—-this study the following results were noted. Conjunctival redness was
-noted in four rabbits at 1 hour postinstillation and had cleared by 24 hours.
~No corneal opacity, iritis, conjunctival chemosis, or discharge was noted in
4ny of -the six rabbits. The overall eye irritation index for cyclohexane .was
1.3 at 1 hour and 0.0 at 24 hours through 7 days postinstillation.

' Pii.-urz Dermsal Irritation

Three wmale and three female young adult rabbits of the New Zealand
White/Dutchland strain were selected as the experimental animals. The animals
were clipped free of hair and 0.5 ml of liquid test material was applied to
onc sbraded and to one non-sbraded site. The sites were rotated over various
areas of clipped skin. Abrasions were ainor incisions through the stratum
corneum but not deep enough to disturb the dermis or to produce bleeding.
“TeST waterial was introduced to each application site under a I square inch
gause patch of double thickness. The patches were secured in place and the
eatire trunk of each animal was wrapped with a non-absorbent binder. The
siaimels were then immobilized in stocks for 24 hours. After the 24 hour
exposure period, the binders and patches were removed and the skin wiped to
remove any test wmaterial still remaining. The skin reactions were then
evaluated, according to the Draize* gystem, 24 and 72 hours following the
initial application of test material.

In this study the following results were noted. No erythema, edema, or other
dermsl effects were noted at 24 or 72 hours after administration of the test
saterial. The primary skin irritation index for cyclohexane was calculated to
“ o.o. .

Ames Test

Pive Salmonella typhimsurium tester strains, TA1535, TA1537, TA1538, TA98 and
TA100, were utilizsed as the experimental organisms. Each strain was exposed
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to a miniam of five test compound doses both with and without metabolic
activation by an Aroclor-induced rat liver microsomal fraction. The test
compound dose levels vere determined by a preliminary multidose-ranging study
with the optimal concentration allowing survival of about 50T of the cells.,
Cyclohexane solubilized at approximately 50 ag/ml in dimethylsulfoxide. The
maximuu dose selected Ior the mutagenicity test was approximately 5200
ug/plate because it exhibited growth inhibition.

The mutagenicity assay was done directly by the plate incorporation method.
Each of 2 ml of complete top agar, 0.1 ml of an overuight broth culture of
each tester strain, 0.1 ml of the test compound or diluent and 0.5 ml of the
8-9 mix, for the activated tests only, were combined, mixed thoroughly, and
poured onto VBE minimal agar plates. Each concentration of the compound and
the positive and negative controls were plated in triplicate. Plates were
gently rotated and tilted to assure uniform distribution of the top agar,
allowed to harden on an even surface for 1 bhour, inverted and put in a dark
37t 0.59C incubator. After 2 days, the colonies on both test and control
plates were counted using an electronic colony counter and the density of the
background growth was noted.

Exposure to seven graded doses of the test material in the presence of and in
the absence of metabolic activation did not increase the reversion to
histidine prototrophy of S. typhimurium strains TA1535, TA1537, TA1538, TA98
or TAl00. Therefore cyclohexane is not considered to be mutagenic in this
test ‘ystem.

Mouse Lymphoma Forward Mutational Assay

This assay was performed with the TK+/- phenotype of L5178Y mouse lymphoma
cells from subline 3.7.2C using a minimum of eight test compound doses with
and without metabolic activation by an Aroclor-induced rat liver microsomal
fraction. Appropriate negative, solvent, and positive controls were included
with each assay. The test compound dose levels were determined by a prelimi-
nary =:ltidose-ranging study wiih the highest dose crested being selected to
give approximately 50-90% inhibition of suspension cell growth depending on
the solubility of the compound. Cyclohexane solubilized at approximately 50
mg/ml in dimethylsulfoxide. The maximum dose selected for the mutagenicity
test was 100 ug/ml because it exhibited 65% growth inhibition in the presence
of metabolic activation.

Each test concentration was prepared to contain the test dose in 0.1 ml
volumes. Six million precleansed TK+/~ cells in 6 ml of FijoP were added to
centrifuge tubes. An additional 4 ml of the S-9 mix were added to half of the
tubes. Immediately thereafter, 0.1 ml of the 100x coucentrations of the test
chemical dilvtions or the positive controls, and 0.1 ml of the solveat were
added to the appropriate tubes. Each tube was mixed, gassed with a mixture of
COz and air, and incubated at 37t 0.5°C on a revolving roller drum for 4
hours. Following this incubation the tubes were centrifuged and the treatment
solutions decanted. The cells were washed twice with F10P and resuspended in
20 ml FjoP after the second wash. The tube cultures were then gassed and
reincubated for a 2 day expression time. The cell cultures were readjusted to
3.0 x 105 cells/ml as necessary. At the emd of the expression period, a




trifuged and the cells resuspeaded at
¢ells were serially diluted
icate in cloning medium with and

re plated on each of 3 selective
‘cells were cloned on each of 3

ti>n- and a control tube. The

~day e mutant colonies (TK-/-) were
ning plates and the survivors (TK+/- end

ective medium plates.

.- Nxposure to eight graded doses of the test material in the presence of and in
‘the sbsence of metabolic activetion incressed the induction of forward
mutations in L5178Y wouse lymphoma cells at the T/K locus. However, the
- imcresses in forward mutations were not dose related and did not meet the
~criteria for a positive result. - Therefore cyclohexane is not considered to be

~ wutagenic in this test systeam.

o Im ﬁtrp Siotet mrmtid Exchange

‘Tais assay was performed using Chinese Hamster Ovary Cells and a minimum of

7 - five test compound doses with and without metabolic activatiom by an Aroclor-
w——————induced rat liver microsomsal fraction. Appropriate negative, solvent and
positive controls were included with each assay. The test compound dose

" levels were determined by a preliminary wmultidose-ranging study with the

highest concentration of the chemical tested depending upon its solubility.
Cyclohexane solubilized at approximately 50 mg/ml in dimethyleulfoxide. The

naximum dose selected for the mutagenicity test was approximately 25 ug/ml

because it exhibited growth inhibition.

Cells were treated in an exponential stage of growth by setting up cultures
with 2 to 5 x 105 cells per 25 cm2 flask, 24 hours prior to treataent. Cells
were exposed to the chemic ' for 2 hours, washed twice and then 5-
bromodeoxyuridine (Brd U) was added to each culture. All cultures were
sampled a minimum of 24 hours after addition of Brd U to ensure completion of
two full cell cycles. Duplicate cultures were set up for each dose level and
#il controls. Twenty-four hours after the above initiation of the cultures,
the cells were treated with the test chemical in the presence of an S-9 rat
liver activation system for 2 hours and washed twice in a balanced salt solu-
tion, The cells were then sampled and treated as described above. Two hours
after, colcemid (0.2 ug/ml) was added to each tube and metaphases were col-
lected by mitotic shake-off., The cells were swollen in a 0.075M KCL hypo~
tonic, and washed three times in an acetic alcohol fixative. Slides were
prepared and stained. Fifty cells in the metaphase stage of mitosis were
scored at each dose level for the number of sister chromatid exchanges (SCE).

Exposure to five graded doses of the test material in the presence of and in
the absence of metabolic activation did not show statistically significant
increases in the number of SCE's per chromosome. Therefore cyclohexane is not
considered to be mutagenic in this test system.

HR:210A

*Draigse, J.H., "Appraisal of the Safety of Chemicals in Foods, Drugs, and
Cosmetics", Assoc., Food and Drug Officials of the U.S., Austin, Texas 1959.

*¥Actual concentrations were calculated from the total hydrocarbon analyzer
response reported in methane equivalents,

11/30/83
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oare __March, 1982

MATERIAL SAFETY DATA SHEET
(“ESSENTIALLY SIMILAR” TO FORM OSHA-20)

WHERE APPLICABLE, THIS PRODUCT HAS BEEN REPORTED FOR THE EPA'S CHEMICAL SUBSTANCE INVENTORY.

SECTION | - IDENTIFICATION OF PRODUCT

MANUFACTURERS NAME EMERGENCY DURING BUSINESS HOURS (918} 08+¢-3865

PHILLIPS CHEMICAL COMPANY et OUTSIDE BUSINESS HOURS (918) 861-8118
ADORESS (NUMBER. STREET, CITY. STATE. & 2P COOE) PRODUCT NO.

BARTLESVILLE, OK 74004 N24820
TRADE NAME CHEMICAL NAME AND SYNONYMS

Cyclohexane ~ 85% Cyclohexane
CHEMICAL FAMRLY CHEMICA! 'ORMULA
(Cﬂz) 6

Cycloparaffins

OOT SHIPPING NAME HAZARD CLASS
L Cyclohexsne Flammable Liquid
SECTION Ul - HAZARDOUS COMPONE!:TS OF MIXTURES

cas

NUMBER

Cyclohexane 110-82~-7

Isomeric Hydrocarbons

R Y - " SECTION i - TYPICAL PHYSICAL DATA "
BOWLING POINT (*F) APPEARANCE AND OOOR
177°F (80.6°¢) Colorl i
VAPOR PRESSURE SPEOIF!CGRAVWY(H:O-I)
3.2 psia at 100°F (165 mm Hg at 100°F) 0.77__ (50/60°F)

VAROS nEMeTy: (o = 4} SEGENT VOLATRE ¥ VOLUME (%)
2.8 109
SOLUBILITY IN WATER EVAPORATION R2?

Negligible { _Sutyl Acerate =V >l
SECTION IV - FIRE AND EXPLOS N - HAZARD DATA
WPMT(OIETW) FLAMMABLE LIMITS (% BY VOLUME)
O F (TCC, ASTM D-56)

FIRE EXTINGISHING MEDIA

Dry chemical, carbon dioxide (CO,), or foam.

SPECIAL FIRE FIGHTING PROCEDURES
Shut off source. Use water spray or fog to cool expoied equipment and containers.

For large fires, or fires in confined areas, self-contained breathing apparatus may be necessar
UNUSUAL FIRE AND EXPLOSION HAZARDS

MGUMANTYISMMEASTOTD-EWACYOFMYDATAMSTA]MTCWADEDHEREN.WHLETHISMATENALBFU\MSPED
N GOOD FAITH, NO WARRANTY EXPRESS OR iMPLIED, OF MERCHANTABRITY, FIT™~ .S OR GTHERWISE IS MADE. THS MATERIAL IS
OFFERED ONLY FOR YOUR CONSIDERATION, INVESTIGAT:ON AND VERIFICATION A W PHILLIPS, INCLUDING ITS DIVISIONS, AFFILIATES
mm.mmmwmummmm&mmowwmm
TS PUBLICATION. UKEWISE, NO SATEMENT MADE HEREIN SHALL BE CONSTRUED AS A PERMISSION OR RECOMMENDATION FOR THE
USE OF ANY PRODUCT IN A MANNER THAT MIGHT INFRINGE EXISTING PATENTS, {SEE REVERSE SIOE)

N.E - NOT ESTABLISHED N.A. - NOT APPLICABLE FORM 10912-N 8-81 o




o SECTION VI - REACTMITY DATA
Ll evary - [UNSTARE ' CONDITIONS TO AVOD:

| fovs 3
- NCOMPATIBILITY (MATEFRIALS TO AVOID FOR PURPOSES

Oxygen and strong oxidizing materials.

CONDITIONS TO AVOID:

SECTION Vi - 3PILL OR LEAX PROCEDURES
mmummummmnmonm

- ned

: - W@MW& ‘ _n_e_.v_omsl..i_mmstor-
‘__mnimtu Keep out of water sources snd sewers,

WASTE DISPOSAL (INGURE CONFORMITY WITH ALL APPLICABLE DISPOSAL REGULATIONS): L

| Incinerate under controlled conditions.

SECTION VM - PERSONAL PROTECTION INFORMATION

AESPRATORY PROTECTION: lgOSIl approved equipmsnt per rcquiremntszof

O e __Recommended
MECHANICAL (GENERAL ___Recompended
mmm

ﬂmn_tumm_em_mm.

LOTHERF  TECTIVE LOUIPMENT:

— e ct

SECTION IX - HANDLING AND STORAGE PRECAUTIONS
M
meurmummm

1 _Prote~ ignition, Provide for means of controlling leaks and spills. Store
in cool, well-ventilated area. Bond and ground during liquid transfer.

OTHER PRECAUTIONS:




Attnehaent b
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MATERIAL SAFETY DATA SHEET
{"ESSENTIALLY SIMILAR” TO FORM OSHA-20)

VHERE APPLICABLE, THIS PRODUCT HAS BEEN REPOITED FOR THE EPA'S CHEMICAL SUBSTANCE INVENTORY.

| SECTION ( - mlCATlON_OF PRODUCT
MAMFACTURZRS NAME EMERGENCY DURRG BUSINESS HOURS  (318) 641-3865
PHILLIPS CHEMICAL COMPANY m OUTSIDE BUSINESS HOURS (318} 661-8118
ADDRESS (NUMBEF., STREET, CITY, STATE, & 2P CC.0x PPODUCT NO.
BARTLESVILLE, OK 74004
TRADE NAME CHEMICAL NAME AND SYNONYMS
| Cyclohexane, 98 and 99,5Z purity | Cyclohexane
CHEMICAL FAMILY . . CHEMICAL FORMULA
Cycloparaffins ) 6 12
OOT SHIPPING NAME
— Cyclchexane l Flamable le Liquid
SECTION il - HAZARDOUS " OMPONENTS OF MIXTURES

CAS
K7S NUMBER

Cyclohexane ) 110-82-7

SECTION iI: - TYPICAL PHYSICAL DATA
BOAING POINT (*F) APPEARANCE AND ODOR
177.3°®  (80.7°C) Colorleas liquid, slight pungent odor.
VAPOR PRESSURE SPECIFIC GRAVITY (H,0 = 1)
3.26 psia (17C mm Hg) at 100°F_(80.7°C) 0.78 (60/60°F)

VAPOR DENSITY (AR = 1) PERCENT VOLATILE BY VOLUME (%)
100

-

2 a
SOLUBKITY IN WATER _ EVAPORATION RATE
Negligible ( hiutyl acetate -1

SECTION IV - FIRE AND EXPLOSION - HAZARD DATA
FLASH POINT (METHOD) FLAMMABLE UMITS (% BY VOLUME)
-4°F (ASTM D56, TCC)
FIRE EXTINGU'SHING MEDIA
Dry chemical, carbon dioxide (CO7) or foam.
SPECIAL FIRE FIGHTING PROCEDURES
Shu off source. Use water fog or spray to cool exposed equipment and containers.

ires in confined areas, self-contained breathing apparatus may be necessaj
UNUSUAL FIRE ANO EXPLOSION HAZARDS

NO GUARANTY IS MADE AS TO THE ACCURACY OF ANY DATA OR STATEMENT CONTAINED HEREIN. WHILE THIS MATERIAL IS FURNISHED
IN GOOD FAITH, NO WARRANTY EXPRESS OR IMPLIED, OF MERCHAMNTABILITY, FITNESS OR OTHERWISE IS MADE. THIS MATERIAL IS
OFFERED ONLY FOR YOUR CONSIDERATION, INVESTIGATION AND VERIFICATION AND PHILLIPS, INCLUDING ITS DIVISIONS, AFFIIATES
ANC S1JBSIDIAPIES, SHALL NOT IN ANY EVENT BE LIABLE FOR SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNETION WITH
15 PUBLICATION. LIKEWISE, NO SATEMENT MADE HEREIN SHALL BE CONSTRUED AS A PERMISSION OR RECOMMENDATION FOR THE
USE OF ANY PRODUCT IN A MANNER THAT MIGHT INFRINGE EXISTING PATENTS. (SEE REVERSE SIOE)

N.E - NOT ESTABLISHED N.A. - NOT APPLICABLE . ; FORM 10912-N 8-81 ;
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e SECTION VI - REACTIVITY DATA
- junaTARE ‘ CONDITIONS TO AVOID:
. _jsvame R x

' mmwmmsmammnm e . .
| OF TRARSPORT, HANDLING AND STORAGE ONLY): - Oxygen and strong oxidizing materials.

f:mluw

- 1 MAY-OCCUR CONDITIONS TO AVOID:
WALL NOT OCCUR X

STEPS TO BE TAKEN IN CASE MATERIAL (S RELEASED OR SPILLED:

i jti ugt.,
ontact ropriate

wmwmﬁmmmmmmﬁmmmn
Incinerate ander controlled conditions.

SECTION VIt - PERSONAL PROTECTION INFORMATION

) ) NIOSH approved equipment pexr requirements of

P ATORY PRoTECTION: 29 CFR Part 1910.134 (OSHA) and ANSI 288.2.
LOCAL EXHAUST Recommended
VENTRATION MECHANICAL (GENERAL) Recommended -
SPECIAL OR OTHER
PROTECTIVE GLOVES: Needed if skin contact is uravoidable.
EYE PROTECTION: Goggles
OTHER PROTECTIVE EQUIPMENT:

SECTION IX - HANDUN® #'iD STORAGE PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:




Phirllipnrretroleu-' Company : o o o Attachment 3
Bartlesville, CK 74004

PLANT INFORMATION
Item a. Cyclohexane Monitoring Data: TLV = 300 ppm (1050 ng/u3)
Method: a. Personnel samples (pers) - Charcoal tube, G.C. analysis,
~ one £/min rate with personnel pump. Charcoal tube in

breathing zone.

Area samples (area) - Sawe as "a" but in a fixed
statiorary location.

Arithmetic
Mean Avg. Max. std.,
Location(1) # Sampies Conc. (ppm) Conc. (ppm) Deviation

6.25

KC 305 pers 0.2
0.2 3.80

129 area

693 pers 66.5
152 area 13.7

wC 20 area 0.44
sW 2287 pers 112.97 2.46

(1) KC = Kansas City Refinery (now closed); PRC = Puerto Rico Core Refimery;
WC = Woods Cross Refinery; SW = Sweeny Refinery; BOR = Borger.

Item b. Cyclohexane Production:

Bor SW PRC

1983 Actual Production, M bbls. 555.8 .0 184.8
3

3
1984 Estimated from July, M bbls¥* 586.3 439. 2226.0

*Includes actual production to August 1, and projected to end-of-
year. Note differences in annual production due to demand.

Employee Exposure:

Approximately 200 employees at the three facilities have the inter-
mittent potential for cyclohexane exposure.

Cyclohexane Enissions Control Systems:
Storage Tanks - Internal floating roof
- Pressurized roof
- Fixed roof - VRU Flare

Numerous Emiseion Points - Flared

Fugitive Emissions - Preventive Maintenance Prograws




Attschment 3 '

o Enission Date by Plent:

ery (informstion/dsta from 1980 TACE Emission

ST : : HC
_Source # - Material Stoved . Tauk Capacity _ Vapor Conmtrol Emissions

R < L AR Cyc,lr.ohguu, (366) 196,000 gel. Pressurized roof 0.1 tous/yr.
- 438~ ~Cyclohexane (366) 196,000 gal. Pressurized roof 0.1 tons/yr.
#227  Cyclobexane (366) 984,000 gal. 1Iot. Floating Roof 0.9 tous/yr.
#94 Cyclohexane (366) 204,000 gal. Fixed Roof-VFU to 0.1 tous/yr.
: T ' Flare
#95 Cyclohexane {366) 204,000 gal. Fixed Roof-VRU to 0.1 toas/yr.
Flave
- #222  Cyclobexane (366) 939,000 gal. TIut. Floating Roof 1.4 toms/yr.

 TRUCK _LOADING

Source # Material Loaded Vapor Loss

10 Cyclohexane (99.5%) 0.010 touns/yr.
16 Cyclohexane (98%) 0.037 tous/yr.

OTHER SCURCES

- Process Th d&¢ Dunis F o Trocess Froduct

A

P15 15 Bengzene Isomerization Cyclohexane
P19 19 Benzene Hydrogenation Cyclohexane (99%)

Freeport Terminal 7
Loading Dock - ' Cyclohexane 89.2 tons/yr

*Emission Points are numerous, but in most cases are flared.




Phillips Petroleum Company Attachment 3

Bartlesville, OK 74004

2. Borger Refiner (information/data from 1979 TACB Emission
Inventory,

TANKAGE
HC

Emissions
Estimated

Material

Stored Vapor Conirol

Tank Capacity
420,000 gal.
420,000 gal.

1,050,000 gal.
105,000 gal.
105,000 gal.
105,000 gal.
630,000 gal.

1,050,000 gal.

Source #

Int. Floating Roof
Int. Floating Roof
Int. Flcating Roof
Int. Floating Roof
Iat. Floating Roof
Int. Floating Roof
Int. Floating Roof
Int. Floating Roof

tons yr.
yr.
yr.
yr.
yr.
yr.
yr.
yr.

1012 Cyclohexane
1013 Cyclohexane
2510 Cyclohexane
251 Cyclohexane
252 Cyclohexane
253 Cyclohexane
1522 Cyclohexane

2553 Cyclohexane

—_—_0 0O
* & o . & o
[-N-¥-N-N-N- NN

OTHER SOURCES

srocess voC

Process ID.# Name Product Emissions

Cyclo. (85%)
Cyclo. (852)

58 ton/yr

P-2-1 NGL Heavy Ends Fract.
58 ton/yr

P-6 Hexane Isomerization

Emission Point #'s are numerous but in most cases are flared.

3. Puerto Rico Core

TANKAGE

HC

Source # Material Stored Tank Capacity Vapor Control Emissions

200 Cyclohexane 1,946,952 gal. Int. Floating Roof 2.4 tous/yr

300
310
320
330
340

Cyclohexane
Cyclohexane
Cyclohexane
Cyclohexane
Cyclohexane

150,570 gal.
150,612 gal.
150,612 gal.
150,612 gal.

2,965,452 gal.

Int. Floating Roof
Int. Floating Roof
Int. Floating Roof
Int. Floating Roof
Int. Floating Roof

.55 tons/yr
.55 tons/yr
.55 tons/yr
.55 tons/yr
8.2 tons/yr






