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Attn: Section 8(e) Coordinator -
(CAP Agreement)

Gentlemen: k \)

Phillips Petroleum Company is submitting the en _iosed sixty (60) reports (two boxes, numbered
1 and 2) of toxicological studies pursuant to catar,ory I1.B.2.b of the CAP Agreement 8ECAP-0075
Reports. Reports being submitted contain no c7unfidential business information.

We are sending an additional five boxes (box numbers 3-7) of reports of studies that have,
previously, been submitted to the FY! ~ gordinator of the Office of Pollution Prevention and Toxics by
the American Petroleum Institute (AF,4). These are being provided solely for the Agency’s convenience.

For questions concer' ying this correspondence, plese contact Fred Marashi at 918-661-8153.

Very truly yours,
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Vice President
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Thie of Study: Acute Inhalatior Study Using n-Propyl Mercaptan
Name of Chemical:  ::-Propyl Mercaptan
CAS#: 107039

Summary: During expostre ta the vaporized atmosphere of Philiips n-propyl mercaptan at 6929 ppm,
the test rats were observed 10 have depressed activity, syuinting, ataxia, jerking movements
associatec with breathing, and shaking movements. After removal from the exposure
chamber, all test animals appeared deoressed; this depressed appearance continued during
most of the 14-day postexposure cbservation period.

Contact:

Fred Marashi
Phillips Petroleurm Company
13 D2 P8
Bartiesville, OK 74004
Phone: 918/661-8153
Fax: 918/661-5084
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UBTL Division

UNIVERSITY OF UTAM RESEARCH INSTITUTL
520 Wakara Wav
Salt Lake Ciry, Utah B410%

Statemen: of Compliance

Acute Inhalation Toxlecity Screen on Phillips n-Pr=-~yl Mercaptan
(UBTL Sample No. 80M 05450-4)
TR 05450-024

Study Title

by
William G. Yates, Ph.D.

Final Report Dated
30 Mar- 1981

These tests conducted in accordance wit the Federal Cood Laboratory
Practices (21 CFR Part 58). All labora ry data which pertain to this
study are recorded in UBTL laboratory N shook/Data Fil: #470,520/ 844,

Services covered by this report produced in conforuity with the rair
Labor Standards Act as amended.

In compliance vith the Federsl Gocd Laboratory Practices this study
vas inspected by the UBTL Quality Assurunce Unit on:

23 March 1981, 24 March 1981, 30 April 1981, 5 May 1981
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and the findings of the inspection(s) were reported
to UBTL mansgement and to the study director on:
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23 March 1981, 24 March 1981, 30 April 1981, 6 May 1981
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SUMMARY AND EVALUATICN OF TLST RESULIS

The Phillips Petroleum Company's n-propy] mercaptan was evaluate: 5v
two acute, whole-hody, 4-hour exposures of 5 male and 5 female Sprague-
Dawley rats to the sample in vaporized form, having mean concentratic-s of
6920 ppm and 8170 ppm, each derived from &4 vartial period sauples. T2
animals were observed during the exposures and for 14 days postexposure,
at which time the surviving animals were sacrificed and necropsied. (-
accordance with the sponsor's directives, no control anirals were usec¢ and

no tissues were preserved for possible subsequent microscopic examination.

Duting exposure to the vaporized atmosphere of Phillips n-propyl
mercaptan at 6520 ppm, the test rats were observed te have depressed
activity, squinting, ataxia, jerking movements associated with breathing,
and shakirg movements. After removal from the exposure chamber, all test
animals appeared depressed; this depres=cd appearance continued during
most of the l4-day postexposure observation period. No animals died
during the 4-hour exposure nor during the li~day posiexposure perlod.
Abnormalities observed during necropsy were hemorrhagé in the thymus,
spots and areas of hemorrhage in the lungs, and a white spot on one

kidney. The organs of one male and two female animals appeared normal.

During exposure to the vaporized atmosphere of Phillips n-propyl
mercaptan at 8170 ppm, the test rats were orserved to have depressed
activity, squinting, and ataxia. After removal from the exposure chamber,
these symptoms were observed 10 minutes postexposure as was labdbored
breathing. The depressed appearance continued during most of the lé-day
postexposure observation period for the surviving animals. No animals
died during the 4-~hour exposure, but two female animals died during the
first postexposure day; at necropsy, these animals showed extensive areas
of nemorrhage in the lungs and a gaseous small intestine filled with
green/yellow liquid. Abnoimalities observed during necropsy after
elective termination at day 14 included spots in the lungs, red lungs, red

and enlarged adrenals, and gaseous intestines filled with yellow lijuid.

The organs of two male animals appeared normal.
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By mutual the sponsar, animal expetures &t Shanber
corcentratiors hiher than B170 pom were not attempted for the revsons

describad in e D osoussion section,
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INTRODLCTION

URTL was contracted by the Phillips Petroleum ZTompany of
Bartiesville, Oklashoma, to perform acute, whole-boay, inhalarfon exnosures
an Phillips n-propyl mercaptan {UBTL Sample No. 80 034243, he Two
experiwents described here were performed accarding to UBTL irute
Inhaliation Toxicity Screen Protocol No. 03-50, included as Apperdix A.

The spccific procedures used and the results obtained from the

sxper.m~ntation are presented in this final report.

The test animals for this study were received on 23 April 1981 and
the last were necropsied on i9 May 1981. Thus, the duration or the stucs

was spproximately 4 weeks.

The original data are stored in UBTL Lavoratory Notebooks &7Q and 320
and UBTL laboratory Data File 044.

TEST SUBSTANCE IDENTIFIZATION

According to informctlon received from the Phiilips Petrolewn
Company, the Fhillips n~propyl mercaptan test sample contained n-pooprl
mercaptan as the major compcnaent. The test sampie was received in a one

gallon metal contriner and the neat substance was used as received in this

9

A

SPECIF1C METHODS

ey M’,‘qﬂﬂ/ﬁ““ ooy -

»

2l

The methods described in the Acute Inhalatior Toxicity Screen
Protocol (UBTL No. 08~50), included as appendix A, were foliowed except as
.described in the section on Deviations from Protocol.

ok PR UWPERE Y

Specific methods, which are not:detniled in the Acute Inhalation
Toxfcity Screen Protocol (UBTL No. 08-50), are detailed here. Thase

s wrgame b
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specific methods were the same for each of the two experimenls and include
specific descriptions of the exposure chamber, the atmosphere generation

and chamber operation, and tte atmosphere sampling and anal-sis.

Exposure Chamber

Test animals were exposed in a rectangular dynamic exposure chamber
with conical top and bottom sections having a total volume of
approximately 184 liters (approximate inside dimensions 50 c¢a x 50 cm x 50
cm, not including top and bottom cones). References -6 describe chamber

design.

Atmosphere Generation and Chamber Operation

The test atmosphere was prodvce¢ by dilution of thermally vaporized
test material with humidi fied compressed aiy and nitrogen as described

below.

The neat test material was fed into a v. porization cham: 'r consisting
of a glass condensatior culumn filled with glass beads. The tee on the
input end of the glass condensation column was connected through a
rotameter with a metirin, .21lve to a source of ccupressed nitrogen and
compress-d air for fl..:ting tne vaporized material and to a metering pump
(Fluid Metering, Tac., #RETISY/.:>.} wirk Tef) - tudbing. The Teflon tuhing
extended through the tee tec a distance of a >+ 5 cm inr> the glass
condensatior coilumn, inst ing uelivery of the iguia - cefici in‘e the
heated portion of the derice for vaporization. Me s .de of the tee on the
output end of the glass condensation column was coanected through a
rotameter to a source of clean humidified compressed air for dilution of
the vaporized test material and the other side of the tee was connected to
another glass condensatic- column with temperature controlled water
passing through the outer water jacket to maintain a constant atmosphere

remperature. The output from the generation system was connected to the

exposure chamber with stainless steel tubing.

Tue temperature of the glass vaporization chamber was controlled by a
proportional controller (Drake Wiicox). That device provided the




electrical power for an fmmersion huocer mount 4 {n steel pipe vryrream
from the glass vaporization chamber. The vaporization chamber wis mounted
vertically with laboratory hardware within a ventilated safety cusinet.
The vaporization chamber temperature was maintained at 160%C for

vaporization of the test material used i{n this study. References -8

describe atmosphere generation.

The compressed air used for dilution of the vaporized material was
cleaned by passing it through a bed of activated charcral and a HEPA
filter. The compressed air flow rate was wonitored with a rotameter and
wag calibrated with a spirometer and an elec:cric timer. The compressed
air was humidifed by injection of water vapor {ntc the dilution air. 7The
relat {ve humidity was adjusted to approximately S0 by use of an elec-
tronic hygrometer (Weather Measurement Company) with its senser mounted in

the exposure chamber.

The chamber temperature was monitored by an electric thermometer
{Fenwall) and was calitrated by a mercury-in-glass thermometer (ERTCO B
44264, -1 to 51°C) mounted inside of the chamber. References 9-10 describe
chamber monitoring and related topics.

The mass flow rate of the iiquid test material was determined by

placing the test material container on a top loading balance (llettler
#P1210N) and measuring the weight loss over a known interval of tir:

measured with an electric timer (Precision Scientific).

The nominal wass concentration (mg/L) of the generated atmosphere was
determined by dividing the test liquid mass flow rare (mg/min) by the

total gas flow rate (L/min).

The concentration of test compound was monitored continuocusly by use
of an organic vapor monitor (HNU #201). However, these da“a were used for
monitoring purposes only and were not used to calculate the actual

concentration of the tes: atmosphere.

‘Preliminary experiments were performed prior to the formal exposures
in order to establish chamber parameters and confirm chamber

concentrations.




Atmosphere Sampling and Analyue

The test atmosphere was samplod Unra erts {unoty

with glass midget impingers .-urtaiy. ‘g i35 { acetcne .r:

The air flow through e~ch of “he {min . szets uas
needle orifices connected to & vazuum amif ¢ syszes.
for each {mpinger set was calitraz:i using - sp rilm £3:0y
(Alltech) and an electric timer (.rectsi,n .4 atific,, pre.v Lo sany_ing
the expusu~e atmosphere. Using the caiibrated sampling rate and the
sampling interval, the collection vo! 9 for e.ih inmpln er set wns

determined.

In order to take samples of the exposu=» atr~sphere, the impingers
were connected together in series in sets o and placed in a special
holder and clamped onto the exte_isr of tho exposure chaaber. o

impingers in series were used to insure the adsorption capacity of the

acetone sorbent. The impingers were ihen connacted to & fixed glass
sampling line which extended into the expoi“re charsber a. 1 t: hLoses from

the.vacuun sampling manifold which was controlled dv a s.aple tize:r.
Sampling intervals were set on the timer which was then actuated asd woul:
shut off automatically. At the end of the sampling interval, the
impingers were removed from the chamber and the sample time was rezorded.

After sampling, both ends of the inpinger were sealed with plastic

tape and stored at room temperature until analyzed.

Calibration standards were prepared by placing !5 ml acetons sordeax
and 5 ml of an acetone/benzene internal standard solution into six
separate glass crimp top septum vials with Teflon lined caps. The vials
which contained the acetone/benzene internai starndard solution were
weighed on an analytical bdalance (Mettler H20T) and aliquots of the neat
test material over zn appropriate range were added to each vial. The
vials were weighed and the net test material added to each vial was

determined.

Test atmosphere samples and calibration standards were analyzed by
gas chromatography in the following manner. The test at-osbhere impingers
were disassembled and 5 ml of internal standard solution were added to




amm tranar

samples ane cabibrat: standa

ustan A Hewloett-Packard 5710 was tramatugraph equi aped
toaization deteciot, x 020 i glass column packed
sh hromosorh YD oand cperated at (90%C was vsod for samn..

Linear repgression ration slandard weights versus
respon was cerfor=ed on a programmadle caleuletor {HP=97) and

rest material cuitected by each zampling device was determined

regression equetion. The sum of the two impingers of

was Jlvided bv rhe total collection volume of that

derrraine the acmosphere mass concentration (mg/L) under

cvaond{tions., The ppm (volume/volume) concentration under

60 amHp was subseguently calculated.

°C and Te0

standary conditions of 15
References ll-1° .oe atmesphere sampling and analvsis,

DEVIATIONS FROM PROTOCOL

St full peried sample was taken during the 4-hour exposure neriod.

request of Phiilips, copies of the original data sheets are

Per rhe

wncluded as an appendix.
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Fxperiment A

Experiment A: 6420 ppm

Exposure Paraweters

The exposure parameters for the test animals are _isted 1 Table 1.

Th~ mean expaosure concentration of 4 partial period comsecutjve samples

-8 6920 ppn. This concentration is 45% of the estimated lower explosive .
limic of 15,500 ppm. %
Animal Observations
During the 4-hour exposure all of the animals showed depressed
activity, squinting, ataxia, jerking movements associated with breathing,
and shaking movements as shown in Table 2. The depressed activity
continued during most of the l4-day postexposure observation period. No

animals died during the exposure nor during the postexposure observatricn

reriod. Abnormalities at necropsy consisted of hemorrhage in

Chie tivwers
spots and areas of hemorrhage in the lungs and a white spot on eone

kidney. The organs of one male and two female aninzals appeared normal.

The body weight data for the test animals are presented in Ta‘le 3.

txperiment B: &i70 ppm

Exposure Parameters

The exposure parameters for the test animalc are listed in Table 5.

[ ST

The mean exposure concentration of 4

partiais period consecutive samples

was 8170 npm. This concentration is

limit of 15,500 ppm.

5.% of the estirated lower explosive
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symploms, labored hreathine was noted gt G g :
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cepressed activity continued Juring most i s-dav mogtes

e,

ehservation periad for the surviving animala.  No animals die: daring tiu
expasure, but two female animals died during the f{rst postes- ‘sure davyg

these aninmals showed extensive areas of Zemor:hage in the

fed lungs, red and enlarged adrenals, and
Rasecus intestines tilled with vellow liquid. The argans of two male

animals appeared normal.

The bodv weight data tor the test animals arve presented

DISCUSSION

Even though two animals died during Experiment B, additional
exposures at higher concentrations were not attempted because of the UBTL
safety policy not to substantially exceed 507 of the estimated lower
explosive linit for a given compound. The analvtical concentration of
8170 ppm achieved in Experiment B represents 53, o1 the estimated lower

exposure limir of ! 00 pom .

The above cousiderations were discussed with Wi’liam C. Thomas of

Phillips on 15 May 1981, and he agreed that attempting to expose animals

at a higher concentration of n-propvl mercaptan was not necessary.

:




Chamber Cas Flow Rate
Chamber Liquid Flow Rate

Chamber Concentration,

Nominal

Sunnary ot

Phillips n=Propvi

Vaperiment N;

8290

Chamber Concentratiorn, Aralytical:

Chamber Temperature
Chanmber Pressure

Chamber Relative
Humidity

Chamber Exposure
Interval

*@ STP:

Sample No. 1

No.

t2

No. 3

No. 4

Mean

22°C

648 mm Hg

50%

240 min

Corrected to standard temparature of 25 C and

Exposure Chuamber Pare - or
Mercaptan (UVLTL 22 NEEES
Limin
mg/min
mg/L @ UBTL
ppm @ STP* L
6410 ppm @ STP
7110 ppm @ STP
7380 oppm @ STP
6770 ppm €@ STP
6920 ppm @ STP
420 ppm @ STP
¥4

pressure of 767 mm Hg.
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Table 3 Experiment A:

6920 npm
Summary of Surviving Animal Bodv wWeich:s, ¢

Phillips n-Propyl Mercaptan (UBTL 80N ~3450-4)

Group Day Prior Day 7 Day l4
Exposure (Necropsy)
=
TEST
MALES
T1M 228 238 260
[T 228 247 290
. ! L 237 253 283
™ 219 246 292
T 235 248 292
. Mean 229 246 283
R S.D. / > 14
S.E. 3 2 5
TEST
FEMALLS
|_T2F 150 196 218
| T4 195 204 22
__T6F 202 196 216
T87F 228 234 257
T10F 200 207 227
Mean 203 207 228
S.D. 15 16 17
S.E. 7 7
14
-




Laprosare Ulsimber Paros

NETE
[ SN

Mereapean

Limin

me/min

370 my /L @ UBTL

8370 ppm 2 STP*

1

Chamber Concentration, Anailvtical:
Sample No.
No.
No.

No.

Chamber Temperature
Chamber Pressure 640 mm Hg

Chamber Relative
Humidity

Chamber Exposure
Interval

*@ STP: Corrected to standard temperature of 25°C and pressure of 760 mm Hg.
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Vperiment Y 3170

Sy

Symmary o Survivine Animal

Philiips n=Fropvl Mervcaptan

Body wel. s, oo

(UATL & % D9450-4)

Group DaviPrior to Day 7 Day 14
Exposure (Necrozsy)

TEST

MALES

TIM ol 333

236

232

[5] Py P 1) 1% L
e je-tn) s |

T™ 25¢Q 297
Mean 239 310
S.D. 1

s irsfoo b 0o O
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Acute Inhalation Toxicity Screen Protocol




LAPOSRE Py 7
roo O and f‘i\;“\‘\:?‘ it
Ovnaznic test and coun vl ooh vy are used far whole=baiv i atioe
expasurces. These chamber:s are  Ccctangular shape with a total t=ternal
volune ramgine rrom ~O to 1070 liter.. These chathers meet the recommenles

uideline for the expasure aniwals net to exceed appr tmately 5% o the

=

volume [l1-0}. A large deoor §+ mounted on the front of eacs

Shazher to allow fasercion and removal of the anizal cages. Forts are

Aresent an the front door and o0 top of each exposure chamher ror cee in

Recrarngular stainless steel wire mesh cages are used to hous. The
test animals during the exposures. These caget are rectangular wii-
approximate outside dimensions of 38 cm x 38 ¢m x 23 cm. Each cane
contains 10 compartments to allow for the individual caging of anizals
during the exposures. fach compartment is approximately 8 com x 19 ¢cax 23

[ageri

Exposure Agmeosthere Generation

A relatively tigh conzentration near the vapor saturation

concentcation ov approximarely of the lower explosive limit
concentration oY test matertal in air {s generated, {f feasible, using
state-of~the-art technigues [7-10}. Depending upon the properties of the
test compound and the desires of the sponsor, s given test material 1s
generated as a gas, vapor aerosol, or combination of these forms. The
neat test materlal {s used for generation and analysis of the exposure

atmospheres unless the spongor specifically requests othevwise i{n writing.
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BEST COPY AVAILABLE

Lroored Wttt e aTe tel
newn iy o TR S T
cale Jlate vl the Yoo e -
averace measured aty flow 00 e :
The relavive hezidity of ' chanber facaer oo e
10% by a hurtdiffer ant moaared oy 5 ;8 br r . Lt
device [12, 15, 16}, The {-take atr tegperaters it soepr oY
exchanger systew such that the tesperature s J< ¢ 2 [N
as measured by a mercurial or .o electronic thersimeter ... 2, L .
The oxygen content {un the chazder is mifntaines at & z:-i3Tus -1 1°

and i{s vertfied by pos chromatographic

necessary (17, 18]).

Exposure Atmosnshere Sampling ard Analvais

In order to confirn the exposure atoosphere concentral

appropriate state-of-the-art sazpling procedure- are

type of sampling device euploved (f.e., adsorption

casrade fmpactor, etc.) deponds upon the properties

being tested.

a
performed by the methos supplied b» the spoasor, witha

necessary. In some cises sponsor suppli

.
[

d analv:oical

Partial perfiod consecutive atzosphere sazples orTe taaen at ieast

per hour during the four hour exposure yizalding four sanmples. iIn
additior, one fulil period saznle is taken for the entire exposure

interval.

At l:zast one caszzde impacter sanple is taken per exposure whel ant

aecosol is generated. The cascade impaitor sazples taken froz aevosoi

[T
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Ll brocuretent oo
Hoalthy, veune adulr Sorogae-Daatev rate w ool
are obtalned from Simonsan Labe, Cilrov, Califor. . 420 a oy
shipped by atr carrier and checked upon arrrvii @ @ nor~ | o T
placed separately in shoe box type cages with arprovie. te io- e

cm x 27 ¢m x 17 cm and containing wood shavineg beddine.

Upon arrtival, ecach animal is perzanently {dentified wirt: Specin: s

identification number using an ear punch procedure.
animals throughout the study. UBTL hus «stablished a=nd adheres tn
standard operating procedures for hou Ing, feeding, labeling, candling,
and care of test animals as specified in 772.110-1. All

are {solated in a roox separate froz exposed animals for

least cne week to check for latent health problems and

to the UBTL environment prior to exposure. The aniaal rooms are
P

0
b
[
r
r
ot

maintained at 70 + 3°F and 45 t 15% relati : humidity and hive

cycle of 12 hours on and 12 hours off.

The animal cages arve cleaned and the bdedding is changed :tuice
weekly. All anizals are caged separately before, during, and after
exposure. Both hign gquality feed (Wavne's Lab Block) and water are
available to all animals continually except during the inhalatian

exposure.

At the tizme of exposure, the rat body weight ranges fro-

approximately 200 to 300 g.

Each test animal is assigned an experimental nunber which corresponds
to the inhalation chamber multicompartment cage section in which it will
be expnsed. This number also serves as an {dentification numder for a
given animal and its organ specimens tnroughout the rezaining data

gathering processes, as shown bulow:

2
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tost araun o conyd Ly ! FEEN ralt- ant !

o the fesi miterial acmosphere.

Fo. the exposure the tes: ts sre placed alternately 1o 2
multicompartment cage acuording 7o §eX, one rat per cozpartz.at. it

est rais are p.aced in the exposure chamber and expos=ct to the ted!

marevtal mosphere for an interval o Iour hours.

Animal Ohseovatien

durine the

When possible, observations of the test anizals are a3 during ¢
exposure; however, some atmospheres ohscure visihilieow and preclude such

ahservation. At the end of the exoosure interval, the test and control

animals are tmaoediately vemoved froxm the expasure cages and exanined for

.
gross signs of toxiciev. The anigals are then placed in individual shoe . N
Box thpe cages for the post=exposure observalion pertod. To further

assure the drcelopment of valid daza, observation of animals are made by o

caalified technical emplovee or by o gualified professional sztentist

{e.z. veterinarian or toxicolegtst) hourly for the f

A AN o+

D ot - &

rst 0 NouTs poste

exposure 1: the animals appear {n:ioxicated upon removal froz the eXposure
chamber and at least dat.v throughout the rezainder of the observation
perfad. The day of the exposure is denoted as Rav U and the routine dav
of surviving animal necropsv {s denoted as Day 14 (fourteen dayvs alter

exposure).
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Excretory:
— ————————

Diarrhea

Bloody Stool
Cardiovascular:

Rapid Heart Rat=

Irregular Rate

Activity:

Normal
Depressed
Hyperactive
Eyes:
Squinting
Closure
Blinkirn,,
Lacrimation
Respiratory:
Nasal Drainage
Nasal Protection
Coughing
Sneezing
Bloody Stains
Salivation

Ataxia

Escape Behavior
Narcosis
Tremors
Convulsions
Death

The weight of each animal {s determined on the day prior to exposure

and 7 and 14 days after exposure.




Sacvrifice and Neoropsy

A1l antma.s living at the termination ot the absaervatios meriod are
sacrificed. All test antmais, whether Jdviag by sacrifice or 2urine e
cest or observation peviod, are sublected to a caoplete gross ecropsy
following their death. The method used for antmal sacrifice i3 humane

(ether euthanasia) and the same throughout the study.

Necropsies are performed by persons with training /experience
equivalent te these certiffed bv the American Soctety of Cli-ical
Pathologists of American Association of Laboratory Animal Science. They
ate under the supervision of a qualified doctorate patholiogls:. All

abnormalities are recorded.

Animals are necropsied as soon as possible after death Mt no later
than 16 hours after death. If necropsy cannot be performed immediarely
after the animal is sacvificed or found dead, the animal is immediatelw
refrigerated (but not frozen) at temperatures low ensugh to sinimize
tissue autolvsis (4-8°0). Animals found dead upon routine clinical

examination are necropsied as soou as possible to salvage usable tissues.

The gross necropsy {ncludes an inftial physical examination of the
external surfaces and all orifices followed by an internal examination of
tissues and organs in sitv. The exaaination includes the following:
sxternal and internal portions of all hollow organs; cranial cavity and
external surfaces of the brain; nasal cavity and paranasal sinuses; neck
with frs associated organs and tissues: thovaclc, abdominal, and pelvic

cavities with their associated organs and tissues. As instructed by the

sponscr, no animal tissues are preserved




SUBSEQUENT ENXPERIMENTATION

Based on the results of the acute inhalation screen pesfiermed by this
protocol, subsequent toxicity experimentation may be recozaended 2 the
sponsor using the Acute Inhalation Toxicity Lcso Protocol {3TL No. 09-3I°

in order to estimate the LCSO for the test material.

RECORDS AND SAMPLES

All original records, raw data, an aliquot of the tes: =material, and

the test protocol are maintained in the UBTL archives.

‘ PROTOCOL DEVIATIONS

Notification of deviations from this protocol are made in the final

report. Sponsors wishing to make deviations in rthe protocol should notify

UBTL in vriting before the project has been initiated.

]
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DATA PRESENTED IN THE FINAL REPDRT

A copy of the test protocel is included as an appenciv to the final
report. Test procedures fully described {n the protocol are not included

in the body of the final report.

The final report includes the feollowing items:

A. Title Page. Including name of test protocol followed, name or
test substance, name of sponsor, purchase order number or
contract number of sponsor, signature of study director, and

UBTL logo.

B. Quality Assurance Statement. Including authorized signarure

from the quality assurance unit.

C. Study Participants Page. Including signatures of all major

participants {n the study.

D. Summary and Evaluation of Test Results. Including summary and

analysis of the data and statement of the conclusions drawn from

the analysis. The summary highlights any and all prsitive data

: or observations which may be {ndicative of toxic effects.

E. Introduction. Including name of sponsor, nama of test
substance, name of test protocol followed, date of study

initlation, date of study completion, and duration of study.

F. Test Substance Identification. Including basic information

about test substance supplied by sponsor, type of shipping

container, container labeling, and any vehicle added to test

subgtance by UBTL prior to testing and racionale used for

selection of such vehicle. {




Specific Test Methods, Including spec::

fully described in the test protocol

deviations of the test protocol. For exaapie,

design and dimensions, atmosphere generation, at2osc =7
sampling, atmosphere analysis, desired exposure concz-irati

and duration of exposure.

Deviations From Protocol. Including all deviations

established protocol, with an explanation of the reasans

such deviations.

Results

1) Exposure parameter summaries including temperazure,
relative humidity, chamber air flow, nominal cha=der
concentration, analvtical chamber concentration, and for
aerosol atmospheres, mass median aerodvnanmic diazeter,
geometric standard deviation, and percent of particles with
aerodynamic diameter less than 10 um. Individusl data are
tabulated along with the mean, standard deviatian, and
standard error.
Animal data summaries including tabulation of resronse data
by sex; the time of death after exposure; and tabulation of
body weights of test and control animals on the dav prier

to exposure and 7 and 14 days after exposure.

References. 1Including statistical and any other methods

employed for analyzing the raw data; a list of references
published literature used in developing the test protocel,
parforming the testing, making and interpreting observations,

and compiling and evaluating the results.
APPENDIX A. COPY OF THE TEST PROTOCOL

APPENDIX B. COPIES OF THE ORIGINAL DATA SHEETS
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