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L. Purpose

The purpose of this study is to evaluate the carcinogenicity and exposure-concentration
response relationships associated with chronic inhalation of gasoline MTBE vapor
condensate.

II. Regulatory Reference

This study will be conducted under Alternative Tier 2 testing requirements under Section
211(b) of the Clean Air Act and the EPA Health Effects Test Guidelines OPPTS
870.4200 “Carcinogenicity.” The stipulations of this protocol will be implemented in
conformance with EPA regulations as specified in 40 CFR 79.60 “Good Laboratory
Practices (GLP) Standards for Inhalation Exposure Health Effects Testing.”

III.  Sponsor

American Petroleum Institute (API)
1220 L Street, NW
Washington, DC 20005

Iv. Testing Facility

Lovelace Respiratory Research Institute (LRRI), Inhalation Toxicology Laboratory

Mailing Address:
P.O. Box 5890
Albuquerque, NM 87185

Courier Address:

Bldg 9217

AreaY

Kirtland Air Force Base East
Albuquerque, NM 87115
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V. Personnel Involved in the Study:
A. Sponsor Representative
Thomas M. Gray, MS, DABT
Senior Toxicologist
Telephone: 202-682-8480
Fax: 202-682-8270

B. Study Monitor

Richard R. Clark, PhD, DABT
1500 North Priest Drive
Tempe, AZ 85281

Telephone: 602-728-3049
FAX: 602-307-3049

C. LRRI Study Director
Janet Benson, PhD, DABT
Senior Scientist
Telephone: 505-845-1147
FAX: 505-845-1198
email: jbenson@lrri.org

D. Key Personnel Responsibilities
Janet M. Benson, PhD, DABT, Senior Scientist, Study Director
Quint H. Powell, MS, Inhalation Engineer
Thomas H. March, DVM, PhD, DACYVP, Veterinary Pathologist and
Clinical Pathologist
David G. Burt, DVM, DACLAM, Laboratory Animal Veterinarian:
Justin Kubatko, MS, Statistician:
Dorothy L. Harris, MS, CRM, RQAP-GLP, Quality Assurance Manager:

VL Test Substance

A. Identification, Source, and Storage

Gasoline MTBE vapor condensate (Lot Number API-00-02) was prepared
by Chevron Research and Technology Center, Richmond, CA. The test substance is
supplied in 420 pound (100 gallon) gas cylinders by Chevron. Twenty pound cylinders
and some 420 pound cylinders are stored in a storage building at LRRI, at ambient
temperature. The remaining 420 pound cylinders are stored in an outside, controlled area,
at ambient temperature. Transfer of test substance from the 420 pound to the 20 pound
cylinders will be conducted as per LRRI SOP. Access is limited to authorized
personnel. Receipt, use and inventory of this test substance will be documented.

The storage stability of the test substance is being tested concomitantly
with the study and will be available at the completion of the study.
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Chemical analysis of the test substance has been performed by
ExxonMobil Biomedical Sciences Incorporated, Annandale, NJ has been provided to the
Sponsor.

C. Reserve Sample

Reserve samples of the test substance will be retained by the Sponsor-
contracted archives.

VIL. Environment, Safety and Health

This study will be done in accordance with all applicable LRRI environment, safety and
health provisions, as specified by the LRRI ES&H Manual. All personnel handling the
fuel or working in the exposure area, including after-hours surveillance personnel will
receive training on the appropriate handling of the fuel and emergency procedures.
Training will be documented.

VII.  Animals and Animal Assignments
A. Animal Receipt, Housing, and Quarantine

Four hundred F344/Crl rats (obtained from Charles River Laboratories
(Wilmington, MA), will be required for this study (Table B-1). The rats will be between
4 and 6 weeks of age upon receipt. Ten additional male and female rats will be
purchased than are needed for the core study group and will serve as spares and to be
used for evaluation of the health status before (5 males and 5 females) and during the
exposures (5 males and 5 females). The animals will be quarantined and acclimatized to
the whole-body inhalation exposure chambers for 10—14 days per LRRI SOPs. Access to
housing areas will be limited to authorized personnel only.

Receipt and the initiation of exposures of male and female rats will be staggered
by one week.

B. Justification of Test Animals

Rats will be used in this study because of the large database available on the
inhalation toxicity and carcinogenicity of toxic materials in rats. The study design is
justified because it will provide exposure concentration-response information on the
possible carcinogenicity associated with repeated inhalation of gasoline MTBE vapor
condensate.
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C. Environmental Conditions

H2000 whole-body inhalation chambers will be used to house the rats and to
conduct the exposures. Chamber flow rates will be 12-15 air changes per hour.
Chambers will be held at approximately 1 inch of water negative pressure with respect to
the exposure room.

The rats will be held in separate 3 13/16 x 11 x 8 inches (width by length by
height) compartments within stainless steel baskets (6) within each chamber. When the
body weights of the rats exceed 400 g they will be transferred to baskets providing more
space (5.8 x 11 x 8 inches).

Temperatures will be held at 20°-24°C, and relative humidity will be held
between 40-60%. Temperature, relative humidity, and chamber airflow rates will be
monitored continuously, 24 hours per day. Values for the three parameters will be
recorded at 30-minute intervals. The oxygen concentration in the chambers will be
maintained at about 19%. Oxygen concentration will be monitored, but not recorded.
Excursions of any of these parameters will trigger an alarm that will be answered as
described by LRRI SOPs.

A 12-hour light cycle, with lights on at 0600 will be maintained. Light levels in
the exposure room and noise levels in the chambers will be determined quarterly.

D. Diet and Drinking Water

Unlimited municipal tap water will be available at all times. The water will be
tested annually as per LRRI SOP. Rats will be fed Teklad Certified Rodent Diet (W).
Food will be available at all times except during the daily 6-hour exposure period. Food
will be removed from the chambers immediately preceding the daily exposure, and then
replaced during post-exposure chamber checks. The lot of rodent diet will be recorded,
and the results of manufacturer analysis will be kept on file at LRRI. No contaminants
are known to be in the diet or water in quantities that would be expected to interfere with
the outcome of this study.

E. Animal Disease Screening Program
a. Prior to Exposure

Within 8 hours of arrival, the rats will be examined by a veterinarian to
determine their health status. Approximately 3-4 days before the first day of exposure,
the rats will be re-examined by a veterinarian, and five males and five females not
assigned to study will be selected for health screening. Each health screen animal will be
sacrificed and blood taken for serological testing. Sera will be tested for antibodies to
Sendai virus, rat coronavirus/sialodacryoadenitis (RCV/SDA), Kilharn rat virus/H-1 virus
(KRV/h-1), pneumonia virus of mice (PVM), CAR Bacillus, Lymphocytic
Choriomeningitis Virus, parvovirus, reovirus, and Mycoplasma pulmonis by Bioreliance,
Rockville, Maryland. Each health screen rat will receive a complete necropsy. The
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tissues to be taken are listed in Table B-2 These tissue samples will be discarded three
months after initiation of exposures, unless questions of the heath status of the rats arise
during this period.

b. During Exposure and at Terminal Sacrifice

Five male and five female rats will be designated as surveillance animals
and will be housed in the control chamber throughout the 104 week exposure period.
They will not be considered core study animals. Blood from each rat will be obtained by
retro-orbital bleeding during halothane anesthesia after 26, 52, and 78 weeks of exposure
and at the time of terminal sacrifice. Sera will be tested as described in section E.a.,
above.

IX. Experimental Design
A. Group Assignment

The experimental design is shown in Table B-1. Rats will be visually examined
by the Laboratory Animal Veterinarian before being placed on study; only animals
Judged to be of acceptable health will be used. Animals will be weighed and randomly
assigned to a group using a computerized data acquisition system (Path-Tox; Xybion,
Cedar Knolls, NJ) operated according to LRRI SOPs. The body weights of individual
rats will be + 20% of the group mean, and the group means will be similar for all groups.
Animals will be assigned unique alphanumeric codes and identified by tail tattoo.

Table B-1. Experimental Design

Exposure Group g GMVC/m’ Number of Rats
Control 0 50M/50F"
Low Level 2 S0M/50F
Mid Level 10 50M/50F
High Level 20 S0M/S50F

'Exposures of males and females will be staggered by one week.

B. Justification of Exposure Concentrations

The highest exposure concentration chosen for this study is 20 g/m’. This
corresponds to half the Lower Explosion Limit of the GMVC. The middle and low
exposure concentrations are 10 and 2 g/m’, respectively. These concentrations were
chosen by the sponsor, based on the results of earlier inhalation studies and the results of
a recent 90 day study of GMVC,
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C. Exposure System

l. Design

A schematic of the vapor exposure system is shown in Figure 1. The daily
supply of gasoline MTBE vapor condensate for each exposure chamber will be contained
in 20pound gas storage tanks. Exposure atmospheres will be generated by metering
pressurized gasoline MTBE vapor condensate through a rotameter (Figure 2) into a
heated stainless steel transfer line. Concentrations will be controlled by the gasoline
MTBE vapor condensate flow rate and dilution air rate, as necessary. Chamber exhaust
will be carried to an oxidizer on the roof of the exposure facility where it will be burned.

2. Pre-Test Characterization

The exposure system will be tested prior to animal exposures.
Characterization will include: 1) uniformity of the distribution of total vapor within each
chamber; 2) within-day and between-day stability of vapor concentration; and 3) within-
day and between-day consistency of the hydrocarbon profile as determined by gas
chromatography; and 4) determination of the time for vapor concentration to achieve
90% of the equilibrium target value. The €xposure atmosphere in the animals’ breathing
zone will also be examined for the presence of aerosol particles.

Once, prior to the initiation of animal exposures, the concentration of the test
substance in the exposure room will be determined to ensure that the generator
containment hood is operating satisfactorily.

3. Chamber Distribution Evaluation During Exposures

During the second week of exposure, the uniformity of vapor distribution
will be evaluated again, to determine the distribution in the presence of the test animals.

4, Quantitation of Exposure Atmospheres

Vapor concentrations will be monitored continuously using Miran 1A
infrared analyzers (Foxboro Wilks, F oxboro, CT). The high, mid, and low level exposure
chambers will each be monitored by its own Miran 1A. A fourth Miran will be devoted
to monitoring the control chamber and the room, when necessary. Sampling will be
computer controlled. The Mirans will undergo a 5-point calibration weekly with test
substance and will undergo a 1-point calibration check daily.

The absorbance signals recorded continuously from the first two hours,
second two hours and third two hours will be averaged to provide 3 concentration values
for each chamber each exposure day. The mean of the three values obtained in each
exposure chamber will be reported as the day’s exposure concentration for that chamber.
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5. Qualitative Assessment of Exposure Atmospheres

The qualitative composition of the exposure atmosphere in each chamber
will be determined weekly by gas chromatography. The percent peak area of each of 19
components will be determined and recorded according to LRRI SOP. The retention
times of 5 to 10 key components will be verified every other week according to LRRI
SOPs.

6. Determination of Nominal Concentration

Nominal concentration will be determined daily and will reflect the
concentration generated for all three exposure systems combined. Therefore, the total
mass of test substance generated will be divided by the total flow distributed to all three
exposure chambers. This value will be compared to the sum of the mean concentrations
achieved in the three chambers throughout that exposure day.

7. Concentration of Test Substance in the Exposure Room

Concentration of the test substance in the exposure room will be
determined quarterly using a Miran Infrared Spectrometer operated using the same
settings as used to monitor the 2 mg GMVC/m® exposure chamber.

D. Exposures

Exposures will be conducted six hours/day (plus the time for the vapor
concentration to reach 90% of the equilibrium value [T90]) 5 days per week for 104
weeks. There will be no exposures on LRRI designated holidays. Exposures will
continue until terminal sacrifices are completed on all rats. Male and female exposure
starts may be staggered by 1 week to facilitate conduct of terminal sacrifices. Sacrifices
will be conducted during the 105" week of the study.

X. Observations and Measurements

A. Mortality and Morbidity

The rats will be observed by laboratory animal technicians twice daily
throughout the study as specified in LRRI SOPs. On exposure days, the rats will be
observed before and after the daily exposure. Examination will be oriented toward 1)
identifying dead, weak or moribund animals, and 2) documenting the onset and
progression of any abnormal clinical signs. Appropriate actions will be taken to
minimize the loss of animals from study (e.g. necropsy or refrigeration of any rats found
dead and sacrifice of weak or moribund animals). The Laboratory Animal Veterinarian
or Study Director will make decisions regarding the euthanasia of weak or moribund
rats. Moribund or dead animals will be necropsied as soon as possible.
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B. Body Weight

All animals will be weighed individually using Path-Tox data acquisition
system on study days -7 (for the purposes of randomly assigning rats to groups by
weight) and -1, weekly for 13 weeks, then every 4 weeks thereafter unless signs of
clinical toxicity suggest more frequent weighing to facilitate monitoring of health status.
Body weights will also be recorded at the time of necropsy.

C. Clinical Observations

A careful clinical examination will be made once weekly. Observations
will be detailed and carefully recorded using Path-Tox software. Observations will
include, but not be limited to, evaluations of skin and fur, eyes and mucous membranes,
respiratory and circulatory effects, autonomic effects such as salivation and central
nervous system effects including tremors and convulsions, changes in the level of
activity, gate, and posture, reactivity to handling or sensory stimuli, altered strength and
stereotypies or bizarre behavior (e.g., self mutilation, walking backwards).

D. Feed Consumption
Feed consumption will not be evaluated in this study.
E. Gross Necropsy

A complete gross examination will be performed on all animals including
those that die or are sacrificed in a moribund condition. All rats will be euthanized at the
termination of the study using an intraperitoneal injection of euthasol. All rats will
receive a full necropsy under the supervision of the Veterinary Pathologist according to
LRRISOPs. Necropsy technicians will have the most recent clinical observation report
available to assist with identification and localization of any tissue masses.

, Terminal body weights will be obtained, external surfaces of the body,
orifices, and the cranial, thoracic, and abdominal cavities will be examined and blood for
determinations of differential cell counts on blood smears will be taken by tail nick. The
lung, liver, kidneys, adrenals, testes, epididymides, ovaries, uterus, spleen, brain, and
heart will be weighed wet as soon as possible after collection to avoid drying. The
tissues listed in Table B-2 will be preserved in 10% neutral buffered formalin for
histopathological examination. Lungs will be inflation fixed by instillation of fixative
through the trachea until the pleura is smooth. Tissues will be fixed a minimum of 48
hours before being trimmed.

Lesions will be described using a set of glossary terms for morphology,
quantity, shape, color, consistency, and severity. All necropsy data will be entered into
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Study Number FY01-013

Table B-2.
Organs and Representative Samples to be taken for Histological Examination

Digestive System
Salivary glands
Esophagus
Stomach
Duodenum
Jejunum
Ileum
Cecum
Colon
Rectum
Liver
Pancreas

N bhwn e~

— -\ 00
—_ e e

Nervous System

1. Brain (including sections of medulla/pons, cerebellum, and cerebrum)

2. Pituitary

3. Peripheral nerve (sciatic or tibial, preferably in close proximity to the muscle)
4.  Spinal cord (three levels: cervical, mid-thoracic, and lumbar)

5. Eyes (retina, optic nerve)

Glandular System
1. Adrenals

2. Parathyroid
3.  Thyroid

Respiratory System

1. Trachea

2. Lung (infused with fixative)
3. Pharynx

4, Larynx

5 Nose

6 Paranasal Sinuses

Table B-2 continued

Cardiovascular/Hematopoietic System

1. Aorta

2. Heart

3. Bone Marrow (and/or fresh aspirate)

4. Lymph nodes (mandibular, mesenteric, bronchial, mediastinal)
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5. Spleen Study Number FY01-013

Urogenital System

Kidneys

Urinary Bladder (infused with fixative)
Prostate

Testes

Epididymides

Seminal vesicle(s)

Uterus

Ovaries

Female mammary gland

WHOENAL D LN~

Other

1. Tail (for identification)

2. Skin

3. All gross lesions and masses

Rats that die or are euthanijzed moribund will receive a complete necropsy as described
above and histopathological evaluations as described below. Organ weights will be
obtained for moribund animals but wi]] not be obtained from dead animals.

F. Histopathology

Tissues to be examined wil] be trimmed, embedded in paraffin, sectioned at 5-um
intervals, and stained with hematoxylin and eosin by trained technicians under the
direction of the Veterinary Pathologist. Tissue management will be as per LRRI SOPs,

3

Slides will be examined microscopically by the Veterinary Pathologist who will have

necropsy sheets available to describe any gross findings. Additional histologic stains will

died or were killed during the study; 2) all gross lesions in all animals; 3) the entire
respiratory tract including lungs, pharynx, larynx, and paranasal sinuses, and 4) target
organs as determined by histologijcal findings in the high dose group.

If the results show substantia] alteration of the animals’ normal life span, the
induction of effects that might affect a neoplastic response, or other effects that might
compromise the significance of the data, the next lower level will be examined. Gross
observations will be correlated with microscopic findings.
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G. Hematology

Blood smears will be obtained from all high dose and control group rats at
12 months, 18 months of exposure. The blood smears will be evaluated on all 50
slides/sex/group. If significant differences are observed, samples will be obtained from
the remaining groups for evaluation. At terminal sacrifice a blood smears will be
obtained from all rats. Differential blood counts will be performed on blood smears from
rats in the high and control groups from the terminal sacrifice. If these data or data from
the pathological examination so indicate, the differential blood counts will be performed
for the next lower group. If clinical observations suggest deterioration in the health of
the rats during the study, a differential blood count of the affected animals will be
performed.

XL Proposed Statistical Analyses

Most statistical analyses will be performed using SAS Software.
A. Survival Analysis

The probability of survival will be estimated by the product-limit of
Kaplan and Meier (J. Am. Stat. Assoc. 53:457-481, 1958). All reported p-values for the
survival analysis will be two-sided.

For a meaningful and valid interpretation of negative results, the number
of animals in any group should not fall below 50 percent at 18 months. Survival in any
group should not fall below 25 percent at 24 months.

B. Calculation of Prevalence

The prevalences of all neoplastic and nonneoplastic lesions are given as
the ratio of the number of affected animals to the number of animals with the site
examined microscopically.

C. Statistical Analysis of Prevalences of Neoplastic and Nonneoplastic
Lesions

Most lesions in these studies are expected to be incidental to the cause of
death, i.e., to have had little or no effect on the time of death of the animal. Thus, the
most appropriate statistical methods for testing for exposure-response relationships will
be logistic regression and the Hoel-Walburg test (Hoel and Walburg, J. Natl. Cancer Inst.
49:361-372, 1972), which assumes that the diagnosed lesions were discovered as the
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result of death from an unrelated cause and thus did not affect the risk of death. These
methods are based on comparison of the prevalences of lesions as a function of time.

The logistic regression analysis will be used as a trend test for an exposure-response
relationship between the exposure concentration groups. This logistic regression analysis
is a prevalence method of Dinse and Lagakos (Appl. Stat. 32:236-248, 1983), which is
further described and illustrated by Dinse and Haseman (Fundam. Appl. Toxicol. 6:44-52,
1986). The Hoel-Walburg test (Hoel and Walburg, 1972) will be used for pairwise
comparisons between the exposed groups and controls. Both methods adjust for
intercurrent mortality.

For the paired group comparisons to controls, the Hoel-Walburg method is
similar to the likelihood score test for trend in the logistic regression model discussed
above. However, as noted by Dinse and Lagakos (1983), some of the logistic regression
coefficients cannot be computed when the animals in one exposure concentration group
are all lesion free. Therefore, under these circumstances, the Hoel-Walburg test will be
used to compare individual exposure groups to controls. The Hoel-Walburg test requires
the grouping of animals into some chosen time intervals, Possible time intervals are 0—
52 weeks, 53-78 weeks, 79-92 weeks,

93-105 weeks, and terminal sacrifices. These time intervals have been used by others
(Haseman, Environ. Health Perspect. 58:3 85-392, 1984).

In addition to those two methods, alternative methods of statistical analysis may be used.
These include the life table test, sometimes referred to as the log-rank test (Cox, J. Royal
Stat. Soc. Brit. 34:187-220, 1972; Tarone, Biometrika 62:679-682, 1975), which is
appropriate for rapidly lethal lesions. Other methods are the two-sided Fisher’s exact test
and the Cochran-Armitage trend test (Armitage, In Statistical Methods in Medical
Research, pp. 362-365, 1971; Gart et al., J. Natl. Cancer Inst. 62:957-974, 1979), which
are procedures based on the overall proportion of lesion-bearing animals. These tests are
appropriate when survival is similar among exposure groups and controls. The
prevalence of a lesion will be considered statistically significant if the level of
significance by one or more of the statistical tests is < 0.05 .

D. Analysis of Continuous Variables

Organ and body weights and hematology data that had approximately
normal distributions will be analyzed by analysis of variance. Statistically significant
effects will be subtested using the parametric multiple comparison procedures of
Williams (Biometrics 27:103-117, 1971; Biometrics 28:519-531, 1972) and Dunnett (J.
Am. Stat. Assoc. 650:1095-1121, 1955). Jonckheere’s test (Jonckheere, Biometrika
41:133-145, 1954) will be used to assess the significance of the dose-response trends and
to determine whether a trend-sensitive test (Williams’ or Shirley’s test [Williams, 1971;
Shirley, Biometrics 33:386-389, 1977]) was more appropriate for pairwise comparisons
than a test that does not assume a monotonic dose-response trend (Dunnett’s or Dunn’s
test).

Organ weights will be recorded and statistically analyzed in the N module
of the Path-Tox system. Data homogeneous by Bartlett’s test will be statistically
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compared using Dunnett’s ¢ test. Data found to be nonhomogeneous by Bartlett’s test
will be statistically compared using a modified ¢ test,

XII.  Maintenance of Raw Data, Records, and Specimens

Specimens will be identified by test system, study, nature, and date of collection.
All raw data and records that would be required to reconstruct the study will be
maintained in the LRRI archives for10 years. The sponsor will be notified and will
authorize in writing the destruction or transfer of any specimens, raw data and study
records to Sponsor or to an archive specified by the Sponsor Contracting Representative.

XIII.  Protocol Changes

If any changes to the approved protocol are required, verbal agreement to the change will
be made between the LRRI Study Director and Sponsor. As soon as practical, the
change, and the reason for it, will be written as a protocol amendment and signed by the
Study Director and Sponsor Technical Representative.

XIV. Final Report

A draft final report will be submitted to The Sponsor. The report will comply
with GLP regulations and contain the elements specified in OPPTS 870.4200. The report
will include a title page, abstract, introduction, methods, results, discussion, summary,
bibliography, appendices, as well as a statement that the study complied with GLP
requirements. LRRI will submit the final study report to the Sponsor within 30 days after
receiving comments on the draft report from the Sponsor.
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XV.  Proposed Study Dates

Initiation Date: May 23, 2001
Experimental Start Date: May 23, 2001
Experimental Completion Date: May, 2003

XVI. Study Approval

Sponsor Representative

Date:

~~———”’/
LRRI Study Director~—__ ! <,_ 7 )@@,WN/

Date 5’/J—L/UI
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Figure 2. Gasoline MTBE vapor condensate Generator
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XVI. Study Approval

Sponsor Representative L= %/ ‘

13

Date: dS/R! [o! / /
,/ /7

LRRI Study Director—— . n G é&u}/(/'/

~7
Date 2 11’(‘)’
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LOVELACE RESPIRATORY RESEARCH INSTITUTE (LRRI)
GLP PROTOCOL AMENDMENT

LRRI Protocol Number: FY01-013
Title: 211(b) Chronic Carcinogenicity Study — Gasoline MTBE Vapor Condensate (GMVC)

Sponsor Laboratory

| American Petroleum Institute [

Study Monitor Study Director

l Charles R. Clark PhD, DABT I Janet M. Benson, PhD, DABT

Amendment Number: 1
Effective date: August 22, 2001

This amendment modifies the following portions of the protocol:

Section VIII.C has been modified to revise information about environmental conditions in
H2000 whole-body chambers.

1. Location of protocol change: Section VIIL.C Environmental Conditions, page 5
2. Description of protocol change: as follows:
From: Chambers will be held at approximately 1 inch of water negative pressure with
respect to the exposure room.
Temperatures will be held at 20°-24°C, and relative humidity will be held between 40-
60%.
To: Chambers will be held slightly negative with respect to the exposure room.
Temperatures will be held at 20°-24°C, and relative humidity will be held between 30-
70% as much as possible, with 40-60% being the desired range.
Rationale: The regulations indicate the chambers should be negative with respect to the room,
but exact specifications are not indicated. Excursions from 40-70% will occur because relative
humidity cannot be controlled between this range.

Protocol Amendment Approved:

m ﬁf/r% S//Uﬁ/

Sponsor (Signature/date) Study Director (Signature/date)

Rev. 1109/0/051701
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LOVELACE RESPIRATORY RESEARCH INSTITUTE (LRRI)
GLP PROTOCOL AMENDMENT

LRRI Protocol Number: FY01-013
Title: _211(b) Chronic Carcinogenicity Study - Gasoline MTBE Vapor Condensate

Sponsor Laboratory
| American Petroleum Institute | Lovelace Respiratory Research Institute
Study Monitor Study Director
Charles R. Clark, PhD, DABT Janet M. Benson
ConocoPhillips LRRI

Industrial Hygiene and Toxicology
Bartlesville, OK

Amendment Number: 2
Effective date: May 22, 2003

This amendment modifies the following portions of the protocol:

VIII.C. Environmental Conditions focuses on housing animals in inhalation chambers:
To paraphrase:

e H2000 whole body inhalation chambers will be used to house the rats and to conduct the
exposures.

e The rats will be held in separaté 3 13/16 x 11 x 8 inches compartments within stainless
steel baskets within each chamber.

e Temperatures will e held at 20 — 24 °C. Temperature, relative humidity and chamber
airflow rates will be monitered continuously, 24 hours per day. Values for the three
parameters will be recorded at 30-minute intervals.

VIL.D. Diet and Drinking water states;
Food will be available at all times except during the 6-hour exposure period.

Changes

After the rats have completed 104 weeks of exposure, they will be transferred to Room 551 of
the LRRI animal facility. They will be housed individually in shoe box cages with cage board

A-21 Rev. 1109/0/051701
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Study Number FY01-013

(no wood chip bedding). Animals will be cared for as per LRRI SOPs. Food (Teklad Certified
Rodent Diet) and water will be available at all times. Environmental conditions are monitored
using the Watchdog system. Temperature and relative humidity will measured using a NIST
traceable instrument. Values will be recorded manually by animal care personnel performing
AM/PM checks for morbidity and mortality.

The changes are required because exposures of male and female rats were staggered by one week
and because both sexes of each exposure group are housed in the same chamber. Since male rats
are held without exposure until their scheduled sacrifice day, they need to be removed from the
exposure chambers. Space within the exposure room precludes setting up control chambers to
house males until their sacrifice. Transfer to shoebox cages for the week of the final sacrifice
was considered to be the only viable solution. Females will be moved to shoebox cages for the
week of final sacrifice to keep housing the same for both sexes

IX.E. Gross Necropsy
This sections states that;

e “A complete gross examination will be performed on all animals including those that die
or are sacrificed in a moribund condition.

e Terminal body weights will be obtained, external surfaces of the body, orifices, and the
cranial, thoracic, and abdominal cavities will be examined and blood for determinations
of differential cell counts on blood smears will be taken by tail nick.

Changes

e A complete gross examination will be performed on all core animals including those that
die or are sacrificed in a moribund condition. This change is made to clarify that
animals originally assigned to the surveillance group (Section VIL.E.b) will not undergo a
complete necropsy at terminal sacrifice after blood is obtained for serology.

e Terminal body weights will be obtained, external surfaces of the body, orifices, and the
cranial, thoracic, and abdominal cavities will be examined and blood for determinations
of differential cell counts on blood smears will be taken by cardiac puncture. Tuil nick
was the method of choice when animals were serially bled during the 2 year exposure.
Since the animals are undergoing final sacrifice, it is much easier and faster to obtain an
adequate blood sample by cardiac puncture.

A-22 Rev. 1109/0/051701
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Study Number FY01-013
Protocol Amendment Approved:

)//W /7/ $/2%9/01 qjﬁf Rerse 3,7/23/%”

Spgnsor (Signaturg/date) . Study Director (Signature/date)
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Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

May 2010

APPENDIX B
ANALYSES OF BULK TEST SUBSTANCE

Interim Sponsor Gasoline MTBE Vapor Condensate Characterization
(Gas Chromatographic Profile)

Gasoline MTBE Vapor Condensate Analysis at LRRI (Gas Chromatographic
Profile) of Individual 420-Pound Tanks Used During Study
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B-2 Gasoline MTBE Vapor Condensate Analysis at LRRI
(Gas Chromatographic Profile) of Individual 420-Pound Tanks Used During Study



Protocol Number FY01-013  —udy Number FY01-013

Chronic Inhalation of Gasoline MTBE Vapor Condensate
Test Article Characterization
Tank: A16** Date Used: 5-17-01 thru 6-28-01

Measured Measured EMBSI

Component Area Area % Area %
Isobutane 2.2
n-Butane 111
Isopentane 31.0
n-Pentane 9.1
trans-2-pentene 2.0
2-methyl-2-butene 2.9
MTBE/2,3-dimethylbutane I
MTBE 21.3
2,3-dimethylbutane 0.9
2-methylpentane 4.5
3-methylpentane 2.6
n-Hexane 21
Methylcyclopentane 1.1
2,4-dimethylpentane 0.9
Benzene 1.5
2-methylhexane 1.0
2,3-dimethylpentane 1.0
3-methylhexane 1.1
Isooctane 1.2
Toluene 2.5

0 0.0 100.00

** Note: This tank was inadvertently not analyzed prior to use.
However, hydrocarbon profiles were obtained during use. These
results are included on the following pages. Animal exposures
began on May 23, 2001, so chamber hydrocarbon
characterization began on that date.
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Study Number FY01-013
Protocol Number FY01-013

Chronic Inhalation of Gasoline MTBE Vapor Condensate
Test Article Characterization
Tank: A20 Date: 6-28-01

Measured Measured EMBSI

Component Area Area % Area %
Isobutane 12081 1.8 2.2
n-Butane 62083 9.3 111
Isopentane 200525 29.9 31.0
n-Pentane 59754 8.9 9.1
trans-2-pentene 13883 2.1 2.0
2-methyl-2-butene 19538 2.9 2.9
MTBE/2,3-dimethylbutane 163911
MTBE 157273 234 213
2,3-dimethylbutane 6638 1.0 0.9
2-methylpentane 31116 4.6 4.5
3-methylpentane 17790 2.7 2.6
n-Hexane 15557 2.3 21
Methylcyclopentane 7639 1.1 1.1
2,4-dimethylpentane 6766 1.0 0.9
Benzene 11990 1.8 15
2-methylhexane 7347 1.1 1.0
2,3-dimethylpentane 8189 1.2 1.0
3-methylhexane 8232 1.2 1.1
Isooctane 9140 1.4 1.2
Toluene 15135 2.3 2.5

670676 100.0 100.00

A20_062801.xls
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Protocol Number FY01-013 Study Number FY01-013
Chronic Inhalation of Gasoline MTBE Vapor Condensate

Test Article Characterization

Tank: A19 Date: 9-12-01
Measured Measured EMBSI
Component Area Area % Area %
Isobutane 51229 1.9 2.2
n-Butane 263219 10.0 11.1
Isopentane 812300 30.7 31.0
n-Pentane 234297 8.9 9.1
trans-2-pentene 52400 2.0 2.0
2-methyl-2-butene 75531 29 29
MTBE/2,3-dimethylbutane 02
MTBE / 229 213
2,3-dimethylbutane 1.0 0.9
2-methylipentane 119500 4.5 4.5
3-methylpentane 68100 26 26
n-Hexane 55671 2.1 2.1
Methyicyclopentane 29787 1.1 1.1
2 A-dimethylpentane 24949 0.9 0.9
Benzene 44393 17 1.5
2-methylhexane 27217 1.0 1.0
2,3-dimethylpentane 28682 11 1.0
3-methylhexane 29847 1.1 1.1
Isooctane 33116 1.3 12
Toluene 62034 2.3 2.5
2642514 100.0 100.00

A19_091201.xls
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Protocol Number FY01-013

Study Number FY01-013

Chronic Inhalation of Gasoline MTBE Vapor Condensate

Test Article Characterization

Tank: A17 Date: 11-6-01
Measured Measured EMBSI
Component Area Area % Area %
Isobutane 26424 1.9 22
n-Butane 134934 9.8 11.1
Isopentane 415358 301 31.0
n-Pentane 122348 8.9 91
trans-2-pentene 27743 2.0 2.0
2-methyl-2-butene 3.0 29
MTBE/2,3-dimethylbutane
MTBE 23.3 213
2,3-dimethylbutane 1.0 0.9
2-methylpentane 46 4.5
3-methylpentane 26 2.6
n-Hexane 22 2.1
Methylcyclopentane 1.1 1.1
2,4-dimethylpentane 1.0 0.9
Benzene 17 1.5
2-methylhexane 1.1 1.0
2,3-dimethylpentane 1.2 1.0
3-methylhexane 1.2 1.1
Isooctane 1.3 1.2
Toluene 2.2 2.5
1379937 100.0 100.00

A17_110601.xs
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Protocol Number FY01-013

Study Number FY01-013

Chronic Inhalation of Gasoline MTBE Vapor Condensate

Test Article Characterization

Tank: A18 Date: 1-11-02
Measured Measured EMBS!
Component Area Area % Area %
Isobutane 29480 2.0 2.2
n-Butane 147857 102 111
Isopentane 443321 30.7 31.0
n-Pentane 129660 9.0 9.1
trans-2-pentene 28812 2.0 2.0
2-methyl-2-butene 43392 3.0 2.9
MTBE/2,3-dimethylbutane
MTBE 229 213
2,3-dimethylbutane 1.0 0.9
2-methylpentane 65553 4.5 4.5
3-methylpentane 37696 26 2.6
n-Hexane 30671 2.1 21
Methyicyclopentane 16256 1.1 1.1
2,4-dimethylpentane 13752 1.0 0.9
Benzene 22229 15 1.5
2-methylhexane 14513 1.0 1.0
2,3-dimethylpentane 15597 1.1 1.0
3-methylhexane 16365 1.1 1.1
Isooctane 18405 1.3 1.2
Toluene 26655 1.8 2.5
1444695 100. 100.00

A18_02011.xls
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Protocol Number FY01-013 Study Number FY01-013
Chronic Inhalation of Gasoline MTBE Vapor Condensate

Test Article Characterization

Tank: A25 Date: 3-8-02
Measured Measured ENMBSI
Component Area Area % Area %
Isobutane 30191 2.1 2.2
n-Butane 148574 10.4 111
Isopentane 432770 303 31.0
n-Pentane 127300 8.9 9.1
trans-2-pentene 28586 2.0 2.0
2-methyl-2-butene 42646 3.0 2.9
MTBE/2,3-dimethylbutane 33244
MTBE L 224 213
2,3-dimethyibutane 0.9 0.9
2-methylpentane 45 4.5
3-methylpentane 26 2.6
n-Hexane 2.1 2.1
Methyicyclopentane 1.1 1.1
2,4-dimethyipentane 1.0 0.9
Benzene 17 15
2-methylhexane 1.0 1.0
2,3-dimethylpentane 1.1 1.0
3-methylhexane 1.2 1.1
Isooctane 1.3 1.2
Toluene 32742 2.3 2.5
1426394 100.0 100.00

A25_02067.xls
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Protocol Number FY01-013

Study Number FY01-013

Chronic Inhalation of Gasoline MTBE Vapor Condensate

Test Article Characterization

Tank: A24 Date: 5-8-02
Measured Measured EMBSI
Component Area Area % Area %
Isobutane 24435 1.9 22
n-Butane 125678 9.7 111
Isopentane 390333 30.3 31.0
n-Pentane 115588 9.0 9.1
trans-2-pentene 26055 2.0 2.0
2-methyl-2-butene 39448 3.1 29
MTBE/2,3-dimethylbutane
MTBE 228 213
2,3-dimethylbutane 1.0 0.9
2-methylpentane 59647 46 4.5
3-methylpentane 34281 2.7 26
n-Hexane 28269 2.2 2.1
Methylcyclopentane 14878 12 1.1
2,4-dimethylpentane 12689 1.0 0.9
Benzene 21601 1.7 1.5
2-methylhexane 13660 1.1 1.0
2,3-dimethylpentane 14362 1.1 1.0
3-methylhexane 15565 1.2 1.1
Isooctane 17036 1.3 12
Toluene 29512 2.3 2.5
1289767 100.0 100.00

A24 02128.xls
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Protocol Number FY01-013 Study Number FY 01-013
Chronic Inhalation of Gasoline MTBE Vapor Condensate
Test Article Characterization
Tank: A23 Date: 7-9-02

Measured Measured EMBSI

Component Area Area % Area %
Isobutane 24066 1.9 2.2
n-Butane 124208 9.6 111
Isopentane 390755 30.3 31.0
n-Pentane 114755 8.9 9.1
trans-2-pentene 26072 2.0 2.0
2-methyl-2-butene 37329 2.9 2.9
MTBE/2,3-dimethylbutane 316483 G
MTBE 303665 236 213
2,3-dimethylbutane 12818 1.0 0.9
2-methylpentane 58671 4.6 4.5
3-methylpentane 33731 2.6 2.6
n-Hexane 27840 2.2 21
Methylcyclopentane 14535 1.1 1.1
2,4-dimethylpentane 11639 0.9 0.9
Benzene 21799 1.7 15
2-methylhexane 13446 1.0 1.0
2,3-dimethylpentane 14314 1.1 1.0
3-methylhexane 15329 1.2 1.1
Isooctane 16033 1.2 1.2
Toluene 27858 2.2 2.5

1288863 100.0 100.00

A23_02190.xls
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Protocol Number FY01-013

Study Number FY01-013

Chronic Inhalation of Gasoline MTBE Vapor Condensate

Test Article Characterization

Tank: A12 Date: 9/12/02
Measured Measured EMBSI
Component Area Area % Area %
Isobutane 45580 1.8 2.2
n-Butane 239088 9.5 111
Isopentane 767122 30.6 31.0
n-Pentane 223541 8.9 9.1
trans-2-pentene 50305 2.0 2.0
2-methyl-2-butene 71894 2.9 2.9
MTBE/2,3-dimethylbutane ookl @0
MTBE 581671 232 213
2,3-dimethylbutane 24552 1.0 0.9
2-methylpentane 115101 4.6 4.5
3-methylpentane 65991 2.6 2.6
n-Hexane 53855 2.1 2.1
Methylcyclopentane 29026 1.2 1.1
2,4-dimethylpentane 24922 1.0 0.9
Benzene 42066 1.7 15
2-methylhexane 25308 1.0 1.0
2,3-dimethylpentane 27214 1.1 1.0
3-methylhexane 29182 1.2 11
Isooctane 31795 1.3 1.2
Toluene 56890 2.3 2.5
2505103 100.0 100.00

A12_022253.xls
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Protocol Number FY01-013 Study Number Fy01-013
Chronic Inhalation of Gasoline MTBE Vapor Condensate

Test Article Characterization

Tank: A14 Date: 11-15-02
Measured Measured EMBSI
Component Area Area % Area %
isobutane 42824 2.0 2.2
n-Butane 218817 10.0 11.1
Isopentane 675840 30.9 31.0
n-Pentane 196576 9.0 9.1
trans-2-pentene 44286 2.0 2.0
2-methyl-2-butene 63487 2.9 2.9
MTBE/2,3-dimethylbutane 521733 [
MTBE 50 229 213
2,3-dimethylbutane 1.0 0.9
2-methylpentane 99990 4.6 4.5
3-methylpentane 57089 26 2.6
n-Hexane 46587 2.1 21
Methylcyclopentane 24856 1.1 1.1
2,4-dimethylpentane 20612 0.9 0.9
Benzene 35996 1.6 1.5
2-methylhexane 21943 1.0 1.0
2,3-dimethyipentane 23244 1.1 1.0
3-methylhexane 24653 1.1 1.1
Isooctane 26029 12 12
Toluene 45653 2.1 25
2190215 100.0 100.00

A14_111502.xls
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Protocol Number FY01-013

Study Number FY01-013

Chronic Inhalation of Gasoline MTBE Vapor Condensate

Test Article Characterization

A26 Date: 01-08-03
Measured Measured EMBSI
Component Area Area % Area %
Isobutane 16992 2.0 2.2
n-Butane 84584 9.8 11.1
Isopentane 260944 30.2 31.0
n-Pentane 77271 8.9 9.1
trans-2-pentene 18204 21 2.0
2-methyl-2-butene 25329 2.9 2.9
MTBE/2,3-dimethylbutane
MTBE 232 213
2,3-dimethylbutane 1.0 0.9
2-methylpentane 39996 46 4.5
3-methylpentane 22850 2.6 2.6
n-Hexane 18538 2.1 2.1
Methyicyclopentane 10147 1.2 1.1
2,4-dimethylpentane 8358 1.0 0.9
Benzene 14339 1.7 15
2-methylhexane 8907 1.0 1.0
2,3-dimethylpentane 9820 1.1 1.0
3-methylhexane 10353 1.2 1.1
Isooctane 11137 1.3 1.2
Toluene 18261 2.1 2.5
865159 100.0 100.00

A26_010803.xls
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Protocol Number FY01-013

Study Number FY01-013

Chronic Inhalation of Gasoline MTBE Vapor Condensate

Test Article Characterization

A28 Date: 03-05-03
Measured Measured EMBSI
Component Area Area % Area %
Isobutane 44214 21 22
n-Butane 217059 105  11.1
Isopentane 632513 30.7 31.0
n-Pentane 183048 8.9 9.1
trans-2-pentene 41103 2.0 2.0
2-methyl-2-butene 29 2.9
MTBE/2,3-dimethylbutane
MTBE 223 213
2,3-dimethylbutane 0.9 0.9
2-methylpentane 4.5 4.5
3-methylpentane 26 26
n-Hexane 2.2 2.1
Methylcyclopentane 1.1 1.1
2,4-dimethylpentane 0.9 0.9
Benzene 1.6 1.5
2-methylhexane 1.0 1.0
2,3-dimethylpentane 1.1 1.0
3-methylhexane 1.1 1.1
isooctane 1.2 1.2
Toluene 2.2 2.5
2060015 100.0 100.00

A28_030503.xls
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Protocol Number FY01-013

Study Number FY01-013

Chronic Inhalation of Gasoline MTBE Vapor Condensate

Test Article Characterization

Tank: A21 Date: 5-7-03
Measured Measured EMBSI
Component Area Area % Area %
Isobutane 21937 1.9 22
n-Butane 111573 9.8 11.1
Isopentane 345426 30.4 31.0
n-Pentane 101685 9.0 9.1
trans-2-pentene 23044 20 2.0
2-methyl-2-butene 33177 2.9 2.9
MTBE/2,3-dimethylbutane
MTBE 229 213
2,3-dimethylbutane 1.0 0.9
2-methylpentane 4.6 4.5
3-methylpentane 26 26
n-Hexane 22 21
Methylcyclopentane 1.1 1.1
2,4-dimethylpentane 1.0 0.9
Benzene 17 15
2-methylhexane 1.0 1.0
2,3-dimethylpentane 1.1 1.0
3-methylhexane 1.2 1.1
Isooctane 1.3 1.2
Toluene 24941 2.2 2.5
1134986 100.0 100.00

A21_03127.xls
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Study Number FY01-013
Protocol Number FY01-013

Chronic Inhalation of Gasoline MTBE Vapor Condensate
Test Article Characterization
Tank: A27 Date: 7-8-02

Measured Measured EMBSI

Component Area Area % Area %
Isobutane 24022 1.9 2.2
n-Butane 124486 9.6 11.1
Isopentane 393749 304 31.0
n-Pentane 115760 8.9 9.1
trans-2-pentene 26734 2.1 2.0
2-methyl-2-butene 37306 2.9 2.9
MTBE/2,3-dimethylbutane 316740 || R
MTBE 235 213
2,3-dimethylbutane . 1.0 0.9
2-methylpentane 5 4.6 4.5
3-methylpentane 34191 2.6 2.6
n-Hexane 28080 2.2 21
Methylcyclopentane 14784 1.1 1.1
2,4-dimethylpentane 12814 1.0 0.9
Benzene 21204 1.6 1.5
2-methylhexane 13689 1.1 1.0
2,3-dimethyipentane 14324 1.1 1.0
3-methylhexane 15159 1.2 1.1
Isooctane 16559 1.3 1.2
Toluene 26016 2.0 2.5

1295271 100.0 100.00

No major shifts in compostion were observed:

Reviewed By: A(\ Q19 -0

DATA QC CHECKED
BVZz g, oo

B-20
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Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

May 2010
APPENDIX C
RESULTS OF PERIODIC SEROLOGICAL EVALUATIONS
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fovelace

Respiratory Research Institute

Lovelace Biomedical and
Environmental Research Institute
PO Box 5890

Albuguerque, New Mexico 87185

May 22 2001

BioReliance

Study Number FY 01-013

Attention: Rodent and Rabbit Laboratory

9630 Medical Center Drive
Rockville, MD 20850-3300

Dear Sir/Ms.:

Please determine antibody titers, 80-219, on the enclosed 5 rat sera and 80-222 on the
- enclosed 2 mouse sera. See attached Rodent and Rabbit Laboratory Order Form.

Samples have not been diluted or heat inactivated.

Please bill on receipt of samples. Purchase order JK010469 will be mailed under a

separate cover.

Cordially,

9. 1581

David G. Burt, DVM
Attending Veterinarian

505-845-1018

FAX: 505-845-1198

Enclosures a/s

GO

Curing Respiratory Disease

Building 9217, Area Y, KAFB East ¢ Albuguergue, New Mexico 87115 « Phone 5058451037 e Fax 5058451198 & www.Irri.org

C-2



Study Number FY 01-013
SAMPLE SUBMISSION FORM
RODENT & RABBIT LABORATORY

CUSTOMER NAME Day. c( (. Buct P.O. NUMBER IK010% ¢
COMPANY NAME  Lovelace Rewi(u‘/b;/ Aes. Ins/  BILLING ADDRESS Seme
Accounis Payabile Contact Name

7
ADDRESS__ 0 0. (o y 58 90
Albugurcone NM _E7/85
L L / ADDRESS

PHONE (%04) BY5-/0/% CHECK IF PAYING BY CRIDIT CARD
FAX # (506 BY5- /]/98 PHONE FAX

Authorized Signature

Lab Contact Name (and phane if different than above)
DATE SHIPPED 5-22-0/ # OF SAMPLES 7
KNOWN/SUSPECTED HUMAN PATHOGEN? N 0

Special Instructions _ F/‘>X {esu /%.5 M, | /’76((’/ 28y
Mouse and Rat samplés should be diluted and Keat inactivated, see reverse.

‘ ) HEAT
(Pif":?:ffa‘i N SPECIES DlLiJ/'LED‘ ‘NACTY'/\!’\JATED-’ c A; :E;G . CATALOG DESCRIPTION
MldeY Rat N N $0-219 | Rat Level It Comp)ete
MIiaes | o Aatibod y Pesti (e
M 1366 I :
Mide7 /
VIEYY: , / } N2 |
M £33 Mous e ( 80,.;\722 Mouse _Tn“/(’(m!i/wﬁ
M 83y i v v . pat body Pt T

See Shipping Instructions and Terms and Conditions of Sale on the reverse.
Any questions, call Client Services at 301.610.2227 or 800.756.5658 x2227.

RI104U0101

L. - ™ . .
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Study Number FY 01-013

BioRELIANCE CORPORATICIN

- 14920 BROSCHIART ROAD
O E LIAN C E RockviLLE, MAaRYLAND 20850-3349 USA

erly Microbialogical Associates

PHONE: 301.738.1000 « Fax: 301.738.1036

Qur Code MR A026
Page 1 JK010469

TO: David G. Burt, DVM ;
Lovelace Respiratory Research Inst,
Inhalation Toxicolegy
P.0O. Box 5890
Albuquerqus, NM 87185
A
FROM ; Kathleen M. Vincent\
DATE : May 29, 2001
SPECIMEN: 5 Rat & 2 Mouse Sera
RECEIVED: May 23, 2001
RESULTS: None of the tests were positive.
- — ==_=‘ng
------------------- ELISA —--em L
Sample ID CARB MPul PVM RCV/SDA Reo Sendail

C-4




Study Number FY 01-013

Our Code MR AQ26
Page 2 JKQ10469

M

--- ELISA --- IFA HAL
Sample ID PVM Sendai Parve MM

ELISA: Pogitive value is »>= 0.17 op units

' CARB only >=0,50 OD units is poaitive
IFA: + = pogitive; - = negative
HAT: Numerical value = positive; - = negative
I: See IFA column for test result

C-5



Study Number FY 01-013

— 0"
Lovelace 5
Respiratory Research Institute

1947-1997

Lovelace Biomedical and
Environmental Research institute
PO Box 5890

Albuguerque, New Mexico 87185

May 30 2001

BioReliance

Attention: Rodent and Rabbit Laboratory
9630 Medical Center Drive

Rockville, MD 20850-3300

Dear Sir/Ms.:

Please determine antibody titers, 80-219, on the enclosed 5 rat sera. See attached Rodent
and Rabbit Laboratory Order Form.

Samples have not been diluted or heat inactivated.

Please bill on receipt of samples. Purchase order JK010475 will be mailed under a
separate cover.

Gl et

David G. Burt, DVM
Attending Veterinarian
505-845-1018

FAX: 505-845-1198

Exact copy of original document
Enclosures a/s = y‘qﬂ@?\inw—— N AEY

Curing Respiratory Disease

Building 9217, Area Y, KAFB East  Albuquerque, New Mexico 87115 e Phone 5058451037 » Fax 5058451198 » www.Irri.org
' C-6



Study Number FY 01-013

SAMPLE SUBMISSION FORM
RODENT & RABBIT LABORATORY

OKO0)0475

CUSTOMER NAME pau (,d G Bu(f‘

COMPANY NAME Lovelece Reﬁﬂl(ﬂ‘/ﬂft, ﬁf’ J;.}.f

P.O. NUMBER

BILLING ADDRESS

Semp

Accounis Payable Contact Name

apDRess___ 0 0. Box 5370
A/bumfw NM 87185

PHONE (505) 8%5 -/0/8
Fax s (508, £Y5- //79

ADDRESS

CHFCK if PAYING BY CREDIT CARD

PHONE

FAX

Authorized Signature

Lab Contact Name (and phone if different than above)

DATE SHIPPED G -30-0/( 5
o

# OF SAMPLES

S

KNOWN/SUSPECTED HUMAN PATHOGEN?

F/‘}X cesults

rd. / klfc[(apy

Special Instructions

~ Mouse and Rat samples should be diluted ahd heat inactivated, see reverse.

HEAT
(P‘z\tﬂf aﬁ,) SPECIES D'L,:J/LED? 'NACL'/‘I’:TED? c ATT :E(T)G . CATALOG DESCRIPTION
e Rat N N 80-219 |Rat Level I Compleh
32 I Aat.bod, Peoflle
93 ] 1
/99 / [ ]
210 \ v J ¥ NP

ievlls i

XEC TOpY of

original docy
E_ ,_7’0{[1/9111
e —

See Shipping Instructions and Terms and Conditions of Sale on the reverse,
Any questions, call Client Services at 301.610.2227 or 800.756.5658 x2227.

PRI104U0101

BIORELIANCE’" |

Quality, Science and Services You Can Trust



Study Number FY 01-013

BIORELIANCE CORPORATION
14920 BROSCHART ROAD

B I O IQ E I_IAN C E ROCKVILLE, MARYLAND 20850-3349 USA
PHONE: 301.738.1000 = Fax: 301.738.1036

Formerly Microbiological Associates

Our Code MR A105
Page 1 JK010475
TO: David G. Burt, DVM
Lovelace Respiratory Research Inst.
Inhalation Toxicology
P.O. Box 5890
Albuquerque, NM 87185

FROM: Kathleen M. Vincent
DATE: June 5, 2001
SPECIMEN: 5 rat sera
RECEIVED: May 31, 2001

RESULTS : None of the tests were positive.
——————————————————— ELISA ------mmmmmmmommmoe
Sample ID CARB MPul PVM RCV/SDA Reo Sendai
26 0.01 0.05 0.00 0.05 0.00

---~ IFA ---- ===~ HAI ----
Sample ID LCM Parvo H-1 KRV

26 - - -

210 - - -
ELISA: Positive value is >= 0.17 OD units
CARB only >=0.50 OD units is positive
IFA: + = positive; - = negative
HAI: Numerical value = positive; - = negative

original document

Exact copy of ,
By, I 7lern _Date; 72225

C-8



Study Number FY 01-013

Lovelace
Respiratory Research Institute

December 17, 2001
BioReliance
Attention: Rodent and Rabbit Laboratory

9630 Medical Center Drive
Rockville, MD 20850-3300

Dear Sir/Ms.:

Please determine antibody titers, 80-219 on the enclosed 10 rat sera. See attached Rodent
and Rabbit Laboratory Order Form.

Samples have not been diluted or heat inactivated.

Please bill on receipt of samples. Purchase order LV020176 will be mailed under a
separate cover.

Cordially, 7
David G. Burt, DVM
Attending Veterinarian

505-348-9404
FAX: 505-348-4980

Enclosures a/s

pum— —
~

Curing Respiratory Disease

2425 Ridgecrest Drive SE ® Albuquerque, New Mexico 871085127  Phone 505-262-7155 ¢ Fax 5052627043 ¢ www.Irri.org
C-9



Study Number FY 0

SAMPLE SUBMISSION FORM
RODENT & RABBIT LABORATORY

CUSTOMER NAme _David G. Burt po.Numeer _ LUV O0Q Of 76
COMPANY NAME Lovelace Respiratory Res Inst giLiNG ADDRESS  Same
Accounts Payable Contact Name
ADDRESS_2425 Ridgecrest Dr. SE ’
Albuguerque, NM 87108
. ADDRESS
PHONE ( 503) 348-9404 CHECK IF PAYING BY CREDIT CARD

FAX # 505) 348- 4980 PHONE FAX

Authorized Signature
Lab Contact Name (and phone if different than above)
DATE SHIPPED I&-17-0 # OF SAMPLES /0

KNOWN/SUSPECTED HUMAN PATHOGEN? __NO
FAX results, mail hardcopy
" Mouse and Rat samples should be diluted and heat inactivated, see reverse.

Special Instructions

, ) HEAT
(Por vial Laoel SPECIES D'L:J,LED' 'NACL'/"/\‘ATED-’ cataimcs | CATALOG DESCRIPTION
S/ Raf N N 30-2)9 | Rot Level T Compld
52 ' /4-47990(!, Peof. le
S13
Sy
S15
Sle
S)7
S8
S19 | |
SR0 N/ \l/ /
oA
Ll § U \ /
(\Zi

See Shipping Instructions and Terms and Conditions of Sale on the reverse.
Any questions, call Client Services at 301.610.2227 or 800.756.5658 x2227.

PRITO4UOT1O

I & BroRELANCE



BIORELIANCE

Formerly Microbiological Associates

TO:

FROM:
DATE:

SPECIMEN:
RECEIVED:

RESULTS :

David G. Burt, DVM

Lovelace Respiratory Research TInst.

Inhalation Toxicology
2425 Ridgecrest Drive SE
Albuquerque, NM 87108

. %ﬂ
Kathleen M. Vincent
December 20, 2001
10 rat sera

December 18, 2001

None of the tests were positive.

Study Number FY 01-013

BIORELIANCE CORPORATION

14920 BROSCHART ROAD

ROCKVILLE, MARYLAND 20850-3349 UUSA
PHONE: 301.738.1000 » Fax: 301.738.1036

Our Code MR C043 5&/
Page 1 LvV020176

See attached tables for test results

Exact copy of ariginal documer:
By:<1l%esws—  Date; 9-25"-03

C-11



Study Number FY 01-013

ument

N d

riginal doc
G2

ori
Date;

e

w
aaT3ebsu = - !saT3Ts0d = BNTeBA TEDTIBUWNN PIVH o
saTlebou = !2AT3T1s0d = + o S
aaT3TSod ST S3TUN QO 0G°0=< ATUO YD O
§3TUn JO LT°0 =< ST anTeA 2AT3TSO] *YsIfnd
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' : Study Number FY 01-013
- |

Lovelace

July 15, 2002

BioReliance

Attention: Rodent and Rabbit Laboratory
9630 Medical Center Drive

Rockville, MD 20850-3300

Dear Sir/Ms.:

Please determine antibody titers, 80-219 on the enclosed 10 rat sera. See attached Rodent
and Rabbit Laboratory Order Form. ’

Samples have not been diluted or heat inactivated.

Please bill on receipt of samples. Purchase order JK020972 will be mailed under a
separate cover.

Cordially,

gl EE 1

David G. Burt, DVM
Attending Veterinarian
505-348-9404

FAX: 505-348-4980

Enclosures a/s

Curing Respiratory Disease

Lovelace Respiratory Research Institute

C-13



CUSTOMER NAME

COMPANY NAME Lovelace Respiratory Res Inst gi (ING ADDRESS

SAMPLE SUBMISSION FORM

RODENT & RABBIT LABORATORY

David G. Burt

ADDRESS. 2425 rRidgecrest Dr. SE

P.O. NUMBER

R R I Ny

A A T o

Study Number FY 01-013

JK020972

Same

Accounts Payable Contavt Name

Albuquerque, NM 87108

PHONE ( 505) 348-9404

Authorized Signature

Lab Contact Name (and phone if different than above)

7-15-032

DATE SHIPPED

ADDRESK

CHECK IF PAYING BY CRIDIT CARD

PHONE

FAX

KNOWN/SUSPECTED HUMAN PATHOGEN?

Special Instructions

No

¥ OF SAMPLES

/0

FAX results, mail hardcopy

~ Mouse and Rat samples should be diluted and heat inactivated, see reverse.

: HEAT

o) SPECIES D'L:,J/LED' ‘NAC:/‘/\:\'ATED-’ catiocs | CATALOG DEscriPTION
Sl Rat N N 80-2)9 |Rat Level IT Comple,
Sr2 | ' ﬂﬂf-‘bocf)/ Peot; Je

S/3 |

S/Y )

S /3

S e

S /7 l

S8 /

319 |

Sa0 ¥ | v J \

PRI104U0101

See Shipping Instructions and Terms and Conditions of Sale on the reverse.
Any questions, call Client Services at 301.610.2227 or 800.756.5658 x2227.

C-14



TO:

FROM:
DATE :

SPECIMEN:
RECEIVED:

RESULTS:

BIORELIANCE

Formerly Microbiological Associates

Study Number FY 01-013

BIORELIANCE CORPORATION

David G. Burt, DVM

Lovelace Resgpiratory Research Inst.

Inhalation Toxicology
2425 Ridgecrest Drive SE
Albuquerque, NM 87108
\Qk
Kathleen M. Vincent
July 19, 2002

10 rat sera

July 16, 2002

None of the tests were positive.

14920 BROSCHART RoAD
ROCKVILLE, MARYLAND 20850-3349 USA
PHONE: 301.738.1000 e Fax: 301.738.1036

Our Code MR E324
Page 1 JK020972

See attached tables for test results

C-15



Study Number FY 01-013
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Study Number FY 01-013
[ 4

Lovelace

November 25, 2002

BioReliance

Attention: Rodent and Rabbit Laboratory
9630 Medical Center Drive

Rockyville, MD. 20850-3300

Dear Sir/Ms.:

Please determine antibody titers 80-219 on the enclosed 10 rat serum samples.

The samples are identified as follows:
S011, S012, S013, S014, S015, S016, S017, S018, S019, S020

Samples were NOT heat inactivated.

Please bill on receipt of samples. A purchase order number will be mailed under a
separate cover.

Sincerely,

VoD s

Vicki A. White

Animal Research Coordinator
505-348-9501

FASX: 505-348-4980

Curing Respiratory Disease

Lovelace Respiratary Research Institute
2425 Ridgecrest Dr. SE = Albuquerque, New Mexico 87108 * Phone 505-348-9400 » Fax 505-348-8567 » www.lrri.org

C-17



aSVUL QU0 UYL

BioRellance Corp +++ L RR I

@005/007

SAMPLE SUBMISSION FORM Study Number FY01-013

RODENT & RABBIT LABORATORY

CUSTOMER NAME ) 0G 1 M G0l
COMPANY NAME Lauelnca {leop. les. Tast

P.O. NUMBER

BILLING ADDRESS Soupg.
ADDRESS_J4AS ¢( dge crest O¢. 5.5, eouns Parabe Conaes Karme
&QLKQU&@(QW: 'Am. 31108 _
PHONE LSB‘SL_X_?'Q(‘X 1-92) T CHECK IF PAYING BY CREDIT CARD
Faxs (D0  24¥- 4980 PHONE FAX
Authorized Signature - -
Lab Contact Name (and Phone if different than above)
pATEsHIPPED |\ =95 -0 # OF SAMPLES _{f -
KNOWN/SUSPECTED HUMAN PATHOGEN: Al
Special Instructions
Mouse and Rat samples should be diluted and heat inactivated, see reverse. -
HEAT
(Pim:,'fag” SPECIES DlL,l;LED? 'NAC":LATED? Q;ffgc ¢ | CATALOG DEscRiPTION
Soil R aX Mo M 8o o b legdr Complets
g0l l | Oore kit Yoo, Purcf
N | | ‘
solY l [
SolS | |
SOl - [ [ l
Soi] | l I
01X I |
S019 / [
S0a0 \ v/ v N4 /

See Shipping Instructions and Terms and Conditions of Safe on the reverse.
Any questions, call Client Services at 301.610.2227 or 800.756.5658 x2227,

PRIIO4UOI01
I .
Quaity, Sclence and Services You Can Trpg
' C-18



Study Number FY 01-013

BiOReLIANCE CORPORATION

s 14920 BrROSCHART ROAD
IO E I_ I A N C E ROCkVILLE, MARYLAND 20850-3349 USA
PHONE: 301.738.1000 » Fax: 301.738.1036

Formerly Microbiological Associates

Our Code MR F714A
Page 1 JKO030012

TO: Joan McCully
Lovelace Respiratory Research Inst.

2425 Ridgecrest Drive S. E.

Albuguergue, NM 87108

~N
FROM: Kathleen M. Vincent
DATE: December 3, 2002
SPECIMEN: 10 rat sera
RECEIVED: November 26, 2002
RESULTS: None of the tests were positive.

See attached tables for test results

Exact copy of original document
Bys 132 Date: -2 02

C-19



Study Number FY 01-013
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Study Number FY 01-013
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Study Number FY 01-013

Chain-of-Custody
Notice of Shipment:
Study Number ' FY01-013
If None, N/A
Originator Name/Title .-
Organization/Address Name: Dr. Roger Van Andel

Title:  Director Animal Care Operations

Lovelace Respiratory Research Institute — Inhalation Toxicology Laboratory
Courier: Bldg 9217, Area Y, KAFB East, Albuquerque, NM 87115

Majk 2425 Ridpecrest SE , Albuquerque, NM 87108
.Originator Signature , [ .
\M(
Recipient Name o it
Courier Address Bio Reliance ATT: Rodent & Rabbit Lab 9630 Medical Center Drive

. Rockville, MD 20850-3300

Date of 'Shipment and Fax of o o
Custody Form to Recipient Date: (2. ( 1063 . Recipient Fax Number:

Method of Transport and
Tracking Number, if
Applicable
Description/Type of
Samples/Materials RAT Sera
Note: Inventory is Attached
Special Instructions .
If None; N/A o NA-

Acknowlédgement ‘of Receipt:

Received By

Date and Signature
Condition of Samples or
Materials Upon Receipt

Recipient

e - Note the condition of samples/materials

e Signand date "Received By"

* Retain a copy of this form with the samples/materials
*  Return the original of the completed form to:

Dr. Roger Van Andel, DMV
Lovelace Respiratory Research Institute 2425 Ridgecrest Drive S.E. Albuquerque NM 87108

C.22 Rev 1113/0/0517(



INVESTIGATOR/ CONTACT D Rmﬁer Vom An AeJ

COMPANY NAME

13
T e ULV TV FUHNV Study Number FY 01-0

RODENT & RABBIT LABORATORY

DIVISION/DEPT; A/IN‘\(V\C\\ Caxe

P.O/REFERENCE NO. S IK0209Y 7

ADDRESS:

chm,\o

3T ACCTS. PAYABLE CONTACT:J €an ne Kleh.,

ADDRESS:_ QU3 & mama crest ow. SIE,

lbum.m,mu@ "M BTI0%

PHONE (565) SQ‘Z ~954

FAX: ( [;OS)

2A4F - 490

EMAIL: “

Authorized Signature;

Ynirs

0 CHECK IF PAYING BY CREDIT CARD

Cardholder's Signature:

PHONE:

FAX:

Lab Contact Name (a

e if different tha

DATE sHiPPED _ W [\0 (0]

KNOWN/SUSPECTED HUMAN PATHOGEN?

AN©O

h abdve] <O wu\m B0S 3U3 ASA(,

#OF SAMPLES 4 paxt Seta

AN A~

Special Instructions

Mouse and Rat sampies should be diluted and heat inactivated, see reverse,

» DILUTED HEAT —
(Por et Lot SPECIES ? 'NACT;X\?TED? CATALOG# | CATALOG DESGRIPTION'
6821~ S|| Rex | Y | W] D0 204 [ Ve Doy (o
(%31~ 513 } \\ 1\ (UMQ T
(%3 = SiP s ¢
LB32 -S4 Y NIz v ' W

1104U0102

See Shipping Instructions and Ter

Any questions, call Client Servi

ms and Conditions of Sale on the reverse,
ices at 301.610.2227 or 800.804, 35886.

C-23




BIORELIANCE

Study Number FY 01-013

BioORELIANCE CORPORATION

14920 BROSCHART ROAD

RockviLLE, MARYLAND 20850-3349 USA
PHONE: 301.738.1000 » FAx: 301.738.1036

Our Code MR H517
Page 1 JK030947
TO: Dr. Roger Van Andel
Lovelace Respiratory Research Inst.
2425 Ridgecrest Drive S.E.
Albequerque, NM 87108
2
FROM: Kathleen M. Vincent
DATE : June 18, 2003
SPECIMEN: 4 rat sera
RECEIVED: June 11, 2003
RESULTS: None of the tests were positive.
——————————————————— ELISA ~----mmmmmmmmmm oo
Sample ID CARB MPul PVM RCV/SDA Reo Sendai

11

6832-518 *

---- IFA ---- -~~~ HAT ----
Sample ID LCM Parvo H-1 KRV
6831-513 - - - -
£832-519 - - - -
Note: * Low serum volume received; priority requested
ELISA: Positive value is >= 0.17 OD units
CARB only >=0.50 OD units is positive
IFA: + = positive; - = negative
HAT: Numerical value = positive; - = negative
NS: INsufficient sample to complete testing
it ? ——7/] P Q Vlu.'v-»‘zu—/ C/Qf-ms 1/\._"6(9_, g ' »(/‘)VL_
N, G»’(‘Q g [ = nomes T , . - § ol
dN . . , : o _,//1 ( QoA :
V"",LS‘QQ((J/\ @r [N ; S— Afr-b r_B_Laé‘ Va(uznwl.( S/O -
MMWbCﬂ Lnrc 5/{) S’{?} S{S/ ) - ‘ ,
%ﬂﬁdﬁ“ 7/ ?7/ ¢ C’

C-24



Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

May 2010
APPENDIX D
RESULTS OF FEED AND WATER ANALYSES

D-1



M LABORATORY mE'r CERTIFICATION REPORT - Study Number Fy01-013

TEKIAD pieT NAME: $228C, TEKLAD CERTIFIED RODENT DIET

. LOT NUMBER: 8728C-121301MA _
DATE OF MANUFACTURE: 12-13.01 ; REPORT DATE: 01-10-02

FEED CON[‘AMINANT SCREEN _ . _ ,
- ; o | - ESTABLISHED MAXIMUM

Arsenic - - s L <000 oppm - LI

Cadmium - i <0.10 ppm : 0.50 .

Lead ' . <020 ppm - 1.50

Mercury - - i <005 ppm , 0.20
~Selenjum. - o S A A R ppm 0.50

Aflatoxin B1,B2,G1.G2 - = . <5 | . ppb . 5.00

Aldrin - o <0.01 ppm 0.03

Lindane , S A L1 X1) ppm 0.05

‘Chlordane = <001 ppm . - 0.05

DDT and related substances i <0.01 . ppm 0.15 -

Dieldrin S <0.01 - ppm 003

Endrin - S <0.01 ' ppm 0.03

Heptachlor - C : <001 ppm - . 003
Heptachlor Epoxide : <0.01 N ppm 0.03

Toxaphene — r <0.10 " ppm 0.15

PCB's ; <010 ~ ppm . 0.15 .

a-BHC - L © <00t ppm 0.05 -

b-BHC , _ <001 ppm - - 0,05

d-BHC . . <0.01 ~ . ppm 0.05
Hexachlorobenzene ) P <0.01 " pm .. 003
" Mirex ' : : - <00l - ppm - 0.02
Methoxychlor _ <001 . ppm .- 0.30
QRGANOPHOSPHATES: - L ‘ : :

-Thimet . - ¢ <0.10 .- ppm - 0.50 -

Diazinon L P <010 " ppm ~ 050

Disulfaton - © L0100 .oppm o 0.50

Methyl Parathion - . - - <010 ppm . 0.50

Malathion - - = - - 7 <010 © ppm ' 0.50

Parathion. ~ - S - . <010 © ppm ' 0.50

Thiodan . : . <0.10 ppm ' 0.50 .

" Ethion : S . <010 - ppm -~ - 0.50

Trithion o <0.10 T oppm 0.50 ] ,
The above data is a consolidation of reaults obwained from orie or more indepepdent testing laboratgaics. The actual laboratory”
rest yesils are available upon request. - B - -

Tt et e
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Chatles E. Bemon, Pit.D, Date:
- | Nutritiomst '
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- Study Number FY01-013
Hal‘ ]ﬂl‘l LABORATORY DIET CERTIFICATION REPORT - '
e T ]

TEKIAD  pieT NAME: 8728C, TEKLAD CERTIFTED RODENT DIET
' LOT NUMBER: §728C-020402MB |
DATE OF MANUFACTURE;: 02-04-02 - REPORT DATE: 02-20-02

FEED CONTAMINANT SCREEN
ESTABLISHED MAXIMUM

HEAVY METALS:

Arsenic <010 - . ppm . - ~ L 1.00
Cadmium - . . =<0.16 ppm _ - 0.50
Lead <0.20 ppm 1.50
Mercury <0.05 . : Ppm - 0.20
Selenium 0.30 ppra ' 0.50
Aflatoxin B1,B2,G1,G2 <5 prb 5.00
Aldrin <0.01 ppm : 0.03
Lindane <0.01 " ppm 0.05
Chlordane <0.01 " ppm 0.05
DDT and related 5ubstances <0.01 ppm 0.15
Dieldrin <0.01 ppm 0.03
Endrin <0.01 ppm . 0.03
Heptachlor <0.01 " Ppm 0.03
Heptachlor Epoxide <0.01 - ppm 0.03
Toxaphene . - <0.1¢ ppm 0.15
PCB's : <0.10 ppm .0.15
a-BHC <0.01 ppm 0.05
b-BHC <0.01 - ppm 0.05
d-BHC ) < (.01 ppm 0.05
Hexachlorobenzene <0.01 ppm 0.03
Mirex : <0.01 ppm: 0.02
Methoxychlor < 0;01 ppm 0.50
Thimet ‘ < 0.10 ppm 0.50
Diazinon <(0.10 ppm 0.50
Disulfaton <0.10 ppm ’ 0.50
Methyl Parathion - <010 . ppm 0.50
Maiathion <0.10 ppm - 0.50
Parathion’ _ <0.10 ppm 0.50.
Thiodan ) ' <0.10 “ppm . - Q.50
Ethion - <0.10 ppm © 0 0.50
Trithion '<0.10 ppm 0.50

The above data is a congolidation of results obtained from one or mote mdependem testing !aboratories. The actual laborator
test tesulis are available upon request. .

Charles E. Beaton, Ph.D, Pate
Nutritionist :
Harfan Teklad ;’.u Bow 442201 Madison, Wiscungin 537444220 [Chone: (08) 277-207 ) Fax: (RIM)-277-2066 -

D-3



Study Number FY01-013
Mar-05-02 02:43P 302 HARLAN TEKLAD 608 278 7822 P.O:

IIME ! LABORATORY DIET CERTIFICATION REPORT

TEKIAD pIET NAME: 8728C, TEKLAD CERTIFIED RODENT DIET
LOT NUMBER: $728C-020402MA

DATE OF MANUFACTURE: 02-04-02 REPORT DATE: 02-20-02

FEED CONTAMINANT SCREEN

ESTABLISHED MAXIML

ANALYSIS RESULT UNITS CONCENTRATION
HEAVY METALS: '
Arsenic <0.10 ppm 1.00
Cadmium <0.10 ppm 0.50
Lead <0.20 pPpm 1.50
Mercury <0.05 ppm 0.20
Selenium 0.30 pPpPm 0.50
AFLATOXEN:.
Aflatoxin B1,B2,G1,G2 <5 ppb 5.00
Aldrin <0.01 ppm 0.03
Lindane <0.01 ppm 0.05
Chlordane <0.01 ppm 0.05
DDT and related substances <0.01 ppm 0.15
Dieldrin <0.01 rpm 0.03
Endrin <0.01 ppm 0.03
Heptachlor <0.01 ppm 0.03
Heptachlor Epoxide <0.01 ppm 0.03
Toxaphene <0.10 ppm 0.15
PCB's <0.10 ppm 0.15
a-BHC <0.01 ppm 0.05
b-BHC < 0,01 ppm 0.05
d-BHC <0.01 ppm 0.05
Hexachlorobenzene <0.01 ppm 0.03
Mirex <0.01 ppm 0.02
Methoxychlor <0.01 ppm’ 0.50
ORGANOPHOSPHATES:
Thimet <0.10 ppm 0.30
Diazinon <0.10 ppm 0.50
Disulfaton <0.10 ppm 0.50
Methyl Parathion <0.10 ppm 0.50
Malathion <0.10 ppm 0.50
Parathion <0.10 ppm 0.50
Thiodan <0.10 ppm 0.30
Ethion <(.10 ppm 0.50
Trithion <0.10 ppm 0.50

The ahove data is a consolidation of results obtained from one or more independent testing labor
test results are available upon request. /4’

" Chatles E, Benton, Ph.D,
D-4 Nutritionis:

ries. The actual labor:

Harlan Teklad PO, Dax 44220 Madigon, Wasconsin 537444220 Phaone: (608) 277-2070 Fax: {$08) 277-2066



- Harlan Study Number FY 01-013
e a—

’” TEKIAD LABORATORY DIET CERTIFICATION REPORT
o DIET NAME: 20138C, TEKLAD CERTIFIED GLOBAL 18% PROTEIN RODENT
DIET (STERILIZABLE)
- LOT NUMBER: 2018SC-022102MA
- DATE OF MANUFACTURE: (2-21-02 REPORT DATE: 03-14-02
FEED CONTAMINANT SCREEN
- ESTABLISHED MAXIMUM
— ANALYSIS " RESULT UNITS CONCENTRATION
o HEAVY METALS:
Arsenic <0.10 ppm 1.00
- Cadmium <0,10 ppm 0.50
- Lead <0.20 ppm 1.50
o Mercury <0.05 ppm 0.20
Selenium 022 - ppm 0.50
o AFLATOXIN:
- Aflatoxin B1,B2,G1,G2 <5 ppb 5.00
— CHLORINATED HYDROCARBONS: _
. Aldrin <0.01 ppm 0.03
Lindane <0.01 ppm 0.05
- Chlordane <0.01 ppm 0.05
S DDT and related substances <0.01 ppm 0.15
o Brieldrin <0.01 ppm 0.03
Endrin <0.01 ppm 0.03
T Heptachlor <0.01 ppm 0.03
— Heptachlor Epoxide <(,01 ppm 0.03
o Toxaphene <0.10 ppm 0.15
PCB's - <010 ppm 0.15
T a-BHC <(.01 ppm 0.05
E— b-BHC <0.01 ppm 0.05
o d-BHC <0.01 ppm 0.05
Hexachlorobenzene <0.01 ppm 0.03
T Mirex <0.01 ppm 0.02
— Methoxychlor <0.01 ppm 0.50
— ORGANOPHOSPHATES: .
Thimet <0.10 ppm 0.50
o Diazinon <0,10 ppm 0.50
— Disulfaton <0.10 ppm 0.50
. Methyl Parathion <0.10 ppm 0.50
Malathion <0.10 ppm - 0.50
T Parathion <0.10 ppm 0.50
- Thiodan <0.10 ppm 0.50
- Ethion <0.10 ppm 0.50
Trithion <0.10 ppm 0.50

The above data is a consolidation of resnits obtained from one or more independent testing leboratories. The actual laboratory
— : lest results are available upon request.

: — 7 03-15-02
- Charles E. Benton, Ph.D. Date
_ Nutritionist
Harlan Teklad PO, Box 44220 Madison, Wisconsim 53744-4220 Phone: (608} 277-2070 Fax: ([#0R) 277-2066

D-5



Mar-05-02 02:43P 302 HARLAN TEKLAD - 608 278 7833 P.oz
Study Number FY01-013

' m LABORATORY DIET CERTIFICATION REPORT

TEKIAD  p1er NAME: 8728, TEXLAD CERTIFIED RODENT DIET
" LOT NUMBHR: §728C-020402MA.

DATE OF MANUFACTURE: 02-04-02 REPORT DATE: 02-20-02
FEED CONTAMINANT SCREEN
: ESTABLISHED MAXIMu)
ANALYSIS RESULT UNITS CONCENTRATION
HEAVY METALS:
. Arsenic <0.10 ppm 1.00
Cadmium ) <0.10 ppm - 0.50
Lead - <020 ppm ).50
Mercury ’ <0.05 ppm 0.20
Jelentin , 030 ppm 0.50
 AELATQXIN:

Aflatoxip B1,B2,G1,G2 <5 . ppb 5.00
Aldrin <0.01 pPpm 0.03
Lindane <0.01 ppm 0.05
Chlordane <0.01 ppm 0.05
DDT and related substances <0.01 ppm .0.15
Dieldrin <0.01 ppra 0.03
Endrin <0.01 Ppm 0.03

_ Heptachilor <0.01 ppm 0.03
Heptachlor Epoxide <0.01 ppm 0.03
Toxaphene <0.16 - pptn 0.15

- PCD's <0.19 ppm 0.15
a-BHC <0,01 ppia 0.05
b-BHC <0,01 ppm 0.05

d-BHC. _ <0,01 ppm 0.05
Hexachlorobenzene <(.01 PpM 0.03
Mirex <0.01 Ppm 0.02

" Methoxychior <0.01 , ppm 0.50
Thimet <{,10 Ppm 0.50
Diazinon <0.10 ppm - 0.50
Disulfaton . <C.10 ppm 0.50
Methyl Parathion <0.10. ppm 0.50
Malathion <010 ppmi 0.30
Parathipn <0.10 ppIn 0.50

. Thiodan <0.10 ppm 0.50
Ethion = . <0,10 ppm ¢.50
Trithion <0.10 PPM 0.50 .

The above data is a consolidation of rezulis obtained fmm On2 of mora mdepe !
test rcsuhs are avaiiable upon Fequest.

loties. The actual laboat

) Charh:s E. chon., Ph D. Date
Nutritionist
Harlan Tokfad . PO Box $42M) Madian, Wiscontin 53?’?44220 i‘hme; (Y 27 2 by Faxr (R08) 277-2006

D-6



Study Number FY01-013 -
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Harlan

TEKIAD LABORATORY DIET CERTIFICATION REPORT
PIET NAME: 2018SC, TEKLAD CERTIFIED GLORAL 18% PROTEIN RODENT
DIET (STERILIZABLE)
LOT NUMBER: 20185C-022102MA
DATE OF MANUFACTURE: (2-21-02 REPORTY DATE: 03-14-02
FEED CONTAMINANT SCREEN '
ESTABLISHED MAXIMUM

H | 1 '
Arsenie - <0.16 BpM 1,00
Cadmium <0.10 ppm 0.50

Load <0.20 ppm 1.50
Mercury - <005 Pprt 0.20
Selenium 0,22 rpm 0.50
AFLATOXIN:

Aflatoxin B1,82,G1,G2 <5 ppb 5.00

Aldrin <0.01 ppm 0.03
Lindane . <0.01 PP 0.05
Chlordane <0.01 Ppm 0.05

DDT and telatod substances <0.0% PPM 0.15
Dieldrin <0.01 ppm 0.03:
Endrin <0,01 Ppm 0.03
Heptachlor <0.01 . ppm 0.03
Heptachlor Epoxide <0.01 pPm 0.03
Toxaphene <0.10 Ppm 0,15

PCBs < <010 ppm 0.15
a-BHC <0.01 ppm 0.05
b-BHC <0.01 rpm 0.05
4-BHC <0.01 ppm 0:05
Hexachlorobenzene . <0.01 ppm 0.03

Mirex <0.01 ppm 0.02
Methoxyohlor <0.01 Ppm ) 0.50
Thimet : <0.1Q. ppin 0,50
Diazinon <010 .  ppm 0.50
Disnlfaton <0,10 ppm 0.50
Methyl Paruthion <0.10 ppm ' 0.50
Malsthion : <0.10 ppm 0.50
Parathion <0.10 ppm 0.50
Thiodan <016 ppm 0.50
 Bthion <0.10 ppm 0.50
Trithion <0.10 ppo 0.50 :

The shove data in a consolidation of resulre obtained from one or more independent testing laborstories, The actual laboratory
to3t redults are available upon request. )

' - Q3~I 5*!!2
Chazles E. Benton, PhD. Date -
. Nutritionjst
Harlan Tekdad F.O. Box 4220 Madison, Wisconsin 31044-4230 | Phine: [60R) 277-2174 Faxt (8038) 277-2066

D-7



Study Number FY01-013™

Mayr-28-02 12:29F 3202 HARLAN TEKLAD . 608 278 7B22 P.0oz2

H_.ar_____lan LABORATORY DIET CERTIFICATION REPORT

TEKIAD DIET NAME: 8728C, TEKLAD CERTIFIED RODENT BIET
LOT NUMBER: 8728C-031102MA.

DATE OF MANUFACTURE; 03-11-02 REPORT DATE: 03-27-02
FEED CONTAMINANT SCREEN
ESTABLISHED MAXIMUM
ANALYSIS RESULT UNITS CONCENTRATION
HEAVY METALS: S
Arsetic <0.1H ppm 1,00
Cadmivm <0.10 ppm 0.50
Lead <0.20 ppm 1,50
Mercury <0.05 ppm 0.20
Selenium 0.21 Ppm Q.50
AFLATQXIN; '
Aflatoxin B1,B2,G1,G2 <5 ppb - 5.00
C ATED HYDRQOCA] INS:
Aldrin <0.01 ppm 0.03
Lindane - <0.0] ppm 0.05
Chlordane <0.01 ppm 0,05
DDT and related substances <0.01 ppm 0.15
Dieldrin . <90,01 ppm 0.03
Endrin <0.01 ppm 0.03
Heptachlor <0.01 prm 0.03
Heptachlor Epoxide <0.01 ppr 0.03
Toxaphene <0.10 ppm 0.15
PCB's <0,10 ppm 0.15
a-BHC <0.01 ppm 0.05
b-BHC <0.01 pprm 0.05
d-BHC ' <0.01 PPM - 008
Hexachlorobenzene <0.01 ppm 0.03
Mirex <0.01 ppm . 002
Methoxychlor <0.01 FPmM 0.50
op HATES;
Thimet <0,10 ppm 0.50
Diazinon <0:10 ppm 0.50
Disulfaton <0.10 ppm 0.5¢0
Meothyl Parathion <0,10 - ppm 0.50
Malathion <0.10 ppm 0.50
Parathion <0.10 ppm 0.50
Thiodan <0.10 ppm 0.50
Ethion <0.10 - ppm 0.50
Trithion <0.10 ppmi 0.50

The abave date is a consolidation of results obfained from one or more independent 1zsting laboratories, The actual faboratory
test results sre available npon request,
03-28.02

Charles E, Benton, Ph.D, Date
D-8 Nufttitionist

Haglan Teklad RO. Tox 44220 Madisen, Wisconsin 537344220 Phone: {608) 277.2070 Pax: (608) 277266
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, ; Study Number FY 01-013
m!z‘uan LABORATORY DIRT CERYIFICATION REPORT

b LOT NuMp; IZ8C-032702MB
ATE OF MANUFACTURE; 03-27—"1)15 i | REPORT DATE: 04.1 1-02
Lot -
FEED CONTAMIQVANT SCREEN .
o i ESTABLISHED MAXIMUM
Arsenio , L <010 , ppm. 1.00
ngmium e <0.50 PP 0.50
Lead ot <0.20 ppm 1.50
Mercury L. <005 ppm 0.2¢
Selen{um : {028 PPm 0.50
XN s {
Adlatoxin B1,B2,G1,G2 = ppb ' '5.00
he : . i
Aldrin <0.01 pm .03
Lindane L <.0] Epm 0.05
Chlordane <0.01 Ppin " Q.08
DT and related substances <0.01 . ppm 0.15
Dieldrin <0.01
Endrin - <.01
Hoeptachlor <.01
Heptachlor Epoxide <0.01
Toxephene <0.10
PCB's <010
8-BHC o =<q.01
b-BHC <0.01
d-BHC <0.01
Hexachlorobenzene <0.01
Mirex <0.01
Methoxyohlor : <0.01
S:
Thimet <0.1¢
Diazinon - <010
Disulfiton <0.10
Methy! Parathjon T <010
ion <0.10
Parathion <010
Thiodan g <0.10
Bthion <0.10
Trithion <0.10
The sbove data ix g comolidation of mesults giaineg Trom one o roek: i
o3t resulfs are available UPON request. .
d ro. ;;MMP Madison, Wisougin 58784-g7ou Dhore: (608) 277. 2070 Pox: (608 297006 -



Study Number FY 01-013

m LABORATORY DIET CERTIFICATION REPORT

TEKIAD DIET NAME: 5728C, mmﬂmnnonmnm

W'INUMBER.
DATE OF MANUFACTURE: 0§-05-02 - REPDRT DATE: 06-23-02
PEED CONTAMINANT SCREEN :
: ESTABLISHED MAXIMUM
HEAVY METALS:
_Arsenic <0.10 1.00
Cadmium - <0.10 : m 0.50
Lead <029 Ppm 1.50
Mercory <0.05 PPm 0.20
Salenium 0.22 Frm 0.50
Aflaoxin B1,82,G1,G2 . <5 Ppb 5.00
Aldrin , <0.01 pPpm 0.03
Lindare : <0.01 Ppmu 0.05
Chlordane - T <001 PP 0.0
DDT and related substances <001 ppm 0.15
Dieldrin <0.01 Ppo 0.03
Eodrin T <0.01 prm 0.03
Heptachlor - <0,01 ppm 0.03
Heprachlor Bpoxide - <0.01 ppm 0.03
Toxapheoe <0.10 ppm 0.15
PCH's - <010 ppm 0.15
a-BHC <0.01 ppm 0.05
b-BHC : -« 0.01 ppm 0.05
d4-BHC <0,01 PR 0.05
chachlurobmne <0.01 ppm 0.03
Mirex <00 PPm 0.0z
Methoxychlor <0.01 £pm 0.50
Thimet - <010 ppm 0.50
Diszinon «0.10 PPm 0.50 |
Disulfaton : <0.10 Ppm 0.50
Mgcthyl Parathion - " <0.10 ppm 0.50
Malathion <0.10 ‘ppm 0.50
Parathion <0.10 ppm 0.50
Thiodan' . <0.10 pom 0.30 -
Ethion <Q.10 ppm 0.50
Trithion <010 ppin 0.50
The sbove data f2 » consoligarian of semby obtaiced from ohe o Mmore independes testing Jaboratoriet. The actua] Jshosasory
test pesnlts are available ypon requess e
Clmlas E. B&mon Ph D, mgﬁﬁm
Nutrionfst :
Tekiad .- PO, B 44250 Midivon, Wistowain 527884770 Phonk {668) 277-20770 Pax: (608) 3772004
P

D-10



Flpr 4708 10:59  P.02
' Study Number FY01-013

IR | ABORATORY DIET CERTIFICATION REPORT

TEKIAD DIET NAME: 8728C, TEKLAD CERTIFIED RODENT DIET

LOT NUMBER: 8728C - 031103MA '
DATE OF MANUFACTURE: 03-11-03 - REPORT DATE: 03-29-03

FEED CONTAMINANT SGREEN

ANALYSIS RESULT UNITS ESTABLISHED MAXIMUM
HEAVY METALS: . CONCENTRATION
Arsenic <0.10 . ppm 1.00
Cadmium . <0.10 ppm 0.50
Lead <0.20 ppm 1.50
Mercury <0.05 , ppm 0.20 -
Selenium ' 0.22 ppm 0.50
AFLATOXIN: ' :
Aflatoxin B1,B2,G1,G2 <5 ppb 5.00
CHLORINATED HYDROCARBONS: ,
Aldrin <0.01 ppm 0.03
Lindane <0.01 ppm 0.05

_ Chlordane <0.01 ppm 0.05
DDT and related substances <0.01 ppm 0.15
Dieldrin ‘ <0.01 ppm 0.03
Endrin ‘ <0.01 : ppm 0.03
Heptachlor <0.01 ppm 0.03
Heptachlor Epoxide <0.01 ppm 0.03
Toxaphene <0.10 ppm 0.15
PCB’s <0.10 ppm © 015
a-BHC <0.01 ppm 0.05
b-BHC <0.01 ppm 0.05
d~-BHC <0.01 ppm 0.05
Hexachlorobenzene <0.01 ppm 0.03
Mirex <0.01 ppm 0.02
Methoxychior <0.01 ppm 0.50
ORGANOPHOSPHATES:
Thimet <0.10 Cppm : - 0.50
Diazinon <0.10 ppm - 0.50
Disulfaton <0.10 ppm 0.50
Methyl Parathion <0.10 ppm 0.50
Malathion <010 - ppm 0.50
Parathion <0.10 ppm 0.50
Thiodan <0.10 ppm 0.50
Ethion <0.10 ppm 0.50
Trithion : : <0.10 ppm 0.50

The above data is a consolidation of results obtained from one or more independent testing laboratones
The actual laboratory test results are available upon request.

_ _ 04-01-03
~Charles E, Benton Ph.D. Date
. Nutritionist :
D-11

Harlan Teklad  P.O. Box 44220 Madison, Wisconsin 53744-4220  Phone: (608} 277-2070  Fax; (608) 277-206¢ www harlan.com
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Study Number FY 01-013

TEREER————— | ABORATORY DIET CERTIFICATION REPORT

TEKIAD DIET NAME: 8728C, TEKLAD CERTIFIED RODENT DIET
LOT NUMBER: 8728C - 030303MA

DATE OF MANUFACTURE: 03-03-03 REPORT DATE: 03-25-03
FEED CONTAMINANT SCREEN
ANALYSIS RESULT UNITS ESTABLISHED MAXIMUM
HEAVY METALS: _ _ CONCENTRATION -
Arsenic <0.10 ppm 1.00 ¢
Cadmium : <0.10 ppm 0.50
Lead <0.20 ppm 1.50
Mercury <0.05 ppm 0.20
Selenium . 0.23 ppm 0.50
AFLATOXIN: '
Aflatoxin B1,B2,G1,G2 <b ppb 5.00
CHLORINATED HYDROCARBONS: .
Aldrin <0.01 ppm ' 0.03
Lindane <0.01 ppm 0.05
Chlordane <0.01 ppm 0.05
DDT and related substances <0.01 ppm 0.15
Dieldrin - <0.01 ppm 0.03
. Endrin <0.01 ppm 0.03
Heptachior <0.01 ppm 0.03
Heptachlor Epoxide - <0.01 ppm _ 0.03
Toxaphene <0.10 ppm 0.15
PCB's <0.10 ppm 0.1 |
a-BHC <0.01 ' ppm 0.05
b-BHC <0.01 ppm 0.05
d-BHC <0.01 ppm 0.05
Hexachiorobenzene <0.01 ppm 0.03
Mirex <0.01 ppm 0.02
Methoxychior : <0.01 ppm - 0.50
ORGANOPHOSPHATES:
Thimet <0.10 ppm 0.50
Diazinon <0.10 ppm 0.50
Disulfaton <0.10 : ppm 0.50
Methyl Parathion <0.10 ppm 0.50
Mailathion : <0.10 ppm 0.50
Parathion ' .<0.10 : ppmi 0.50
Thiodan <n 10 o o

D-12



Feb 24 03  15:48  P.O2

———

. Study Number FY 01-013.

T mm— | ABORATORY DIET CERTIFICATION REPORT
TEKIAD DIET NAME: 8728CM, TEKLAD GERTIFIED RODENT DIET, MEAL

LOT NUMBER: 8728CM-011603MA

DATE OF MANUFACTURE 01-16-03 REPORT DATE: 02-24-03
FEED CONTAMINANT SCREEN
ESTABLISHED MAXIMUM:
ANALYSIS RESULT UNITS  CONCENTRATION
"HEAVY METALS: '
Arsenic <0.10 ppm 1.00
Cadmium <0.10 ppm 0.50
Lead <0.20 pPpm 1.50
Mercury <0.05 Ppm "0.20
Selenium 0.42 ppm 0.50
AFLATOXIN: : '
Aflatoxin B1,B2,G1,G2 <5 ppb -~ 5.00
CHLORINATED HYDROCARBONS: , ' '
Aldrin <0.01 ppm 0.03 .
Lindane <0.01 ppm ' 0.05
. Chlordane <0.01 ppm 0.056
DDT and related substances <0.01 ppm _ 0.15
Dieldrin <0.01 ppm 0.03
Endrin <0.01 ppm ' 0.03
_ Heptachlor <0.01 ppm 0.03
Heptachior Epoxide ' <0.01 ppm 0.03
Toxaphene <0.10 ppm 0.15
PCB's <0.10 ppm 0.15
a-BHC <0.01 ppm 0.05
b-BHC <0.01 ppm 0.05
d-BHC <0.01 ppm 0.05
Hexachlorobenzene <0.01 ppm 0.03
Mirex <0.01 ppm 0.02
Methoxychlor <0.01 ppm . 050
. ORGANOPHOSPHATES: )
Thimet <0.10 ppm - 0.50
Diazinon <0.10 ppm 0.50
Disulfaton <0.10 ppm 0.50
Methyl Parathion <0.10 ppm 0.50
Maiathion <0.10 ppm 0.50
Parathion <0.10 ppm 0,50
Thiodan <0.10 ppm 0.50
Ethion <0.10 ppm 0.50
Trithion <0.10 ppm 0.50

The above data is a consolidation of results obtained from one or more independent testing taboratones
The actual {aboratory test resufts are available upon request.

02-24-03 :
Date

Charles E. Benton, F’h D '
D-13 : Nutritionist

Harlan Teklad P.O. Box 44220 Madison, Wisconsin 53744-4220 Phone: (608) 277-2070  Fax: (608) 277-2066 ww'fv.harlan.com

[



Study Number FY 01-013

' KRAMER & ASSOCIATES, INC.
‘ engineers / environmental consultants
4501 bogan northeast, suite a- (505) 8810243
albuguerque, new mexico 87109 FAX (505) 881-7738

March 19, 2003

Dr. Roger Van Andel

Lovelace Respiratory Research Institute
P.O. Box 5890

Albuquerque, NM 87185

Water Analyses Laboratory Report

Samples Collected: Rooms 233, 408, and 541  Date Sampled: 2/13/03; Analyzed: 2/14/03 — 2/28/03

Room 233 Room 408 Room 541

Parameter (Mg/L) (Mg/L) (Mg/L) Method*
Metals:
Aluminum 0.02 0.02 0.02 3500 A1D
Antimony <0.005 " <0.005 <0.005 3113 A
Arsenic <0.01 <0.01 <0.01 3500-As B
Barium <0.5 <0.5 <0.5 ) 3111 B
Beryllium <0.01 <0.01 <0.01 3113 A
Boron <0.1 <0.1 <0.1 4500 BB
Cadmium <0.02 <0.02 <0.02 3111 B
Calcium 47.0 46.2 46,1 3500 CaD
Chromium <0.05 <0.05 <0.05 3111 B
Copper <0.02 <0.02 <0.02 3111 B
Iron 0.06 0.07 0.06 3111 B
Lead <0.01 <0.01 <0.01 3113 A
Magnesium 4.0 4.0 4.0 3500 Mg B
Manganese <0.05 <0.05 <0.05 3111 B
Mercury <0.002 <0.002 <0.002 3112-B
Sodium 25.0 241 24,5 3111 B
Potassium 1.52 1.55 1.60 3111B
Selenium <0.01 <0.01 <0.01 3113 A
Strontium 0.32 0.32 029 3113 A
Thallium <0.002 <0.002 T <0.002 3113 A
Zinc <0.03 <0.03 <0.03 31NB
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Study Number FY01-013

Page 2: Lovelace Respiratog Research Institute Water Analyses Report 3/05/03 (cont’d)

Room 233 Room 408 Room 541

Parameter (Mg/L) (Mg.L) (Mg/L) Method
Anjons:
Nitrate 0.2 0.5 0.5 4500-NO;-
Nitrite 0.006 0.005 0.009 4500-,~NQ,-
Phosphorous 0.1 0.2 02 4500P E
Fhuoride 0.57 0.49 0.48 4500 D
Microbiological:
Standard Plate Count <1 <] 80 C9215D
(Colonies per 100 ml)

(micregrams/I.) (micrograms/L) (micrograms/L) EPA Method

Organics:
Total Trihalomethanes <0.1 <0.1 <0.1 601
Pesticides:
Diazinon not detected not detected not detected 625
Malathion not detected not detected not detected 625
Methy! Parathion not detected not detecied  not detected 625
Parathion not detected not detected  not detected 625
Thimet not detected not detected not detected 623
Trithion not detected not detected not detected 625
Thiodan not detected not detected not detected 625
Aldrin <1.9 <1.9 <1.9 625
Lindane not detected not detecied not detected 625
Heptachlor epoxide <22 <2.2 <2.2 625
Dieldrin <2.5 <2.5 <2.5 625
4,4-DDE <5.6 <56 <5.6 625
Endrin not detected not detected not detected 625
4,4'-DDD <2.8 <2.8 <2.8 625
4.4-DDT <47 <4.7 <47 625
Chlordane not detected not detected not detected 625
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Study Number FY01-013

Page 3: Loyelace Respiratory Research Institute Water Analyses Report_3/05/03 (cont’d)

Room 233 Room 408 Room 541
(micrograms/L,) (micrograms/L) (micrograms/liter) EPA Method

PCB’s:

PCB 1016 not detected not detected not detected 625
PCB 1221 <30 <30 <30 625
PCB 1232 not detected not detected not detected 625
PCB 1242 not detected not detecied not detected 625
PCB 1248 not detected not detected not detected 625
PCB 1254 <36 <36 - <36 ' 625
PCB 1260 not detected not detected not detected 625

*Standard Methods for the Examination of Water and Wastewater, 19 Ed. 1995,
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Kramer & Associates, Inc. Study Number FY 01-013
4501 Bogan NE Suite A-1 MICROBIOLOGICAL
Albuguerque, NM 87109 WATER ANALYSIS REPORT
505 881-0243; FAX 505 881-7738

Laboratory No. 9414

Water Supply Name: Lo vede ¢ e Q €S0 el Oy /QZA Ta¢Type Sample
Address: 2 M 2E 2R eﬂ/ﬁﬁpc'_.f‘?‘.e? DRME
ﬁtéwqx;emw e MM g—;&#—a”/‘b | 1 Routine

Phone Number: s Byslgy sy S5F0% bl Repeat
System Type: [ ]Community, [ {Non-community; [<]Private
WSS No.:

Sample Qollegtion Sample Analysis
Date/Time: M / 3 /ﬁ 2/ "7/13"4”7 Date/Time Received: [f/ 3/03 1477)
Sample Taken at fRoom, 541 / Date/Time Analysed: 7?[13 /@[ o
Sampled by: f 0:; @l Mﬁn A // Method: MMERAEE- Analyst é&
Sample Preservation:
Chlorine Residual: [ JYes { ]No TES’I‘ RESULTS
Comments: ~ Mm&%n&bs@%{”]
Mail Resuts To: R»f@r‘ & /,/g/ Tobd Covat = | /’OOM‘(/

7 ?dEM i ﬁﬂﬂ‘h‘\ =7 W Haw e /OALU
oy ey Sape AR A
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Jr. David Burt
.ovelace Respiratory Research Institute
2.0, Box 5890

UA

Study Number FY01-013

KRAMER & ASSOCIATES, INC.

engineers / environmental consuftants

4501 bogan northeast, suite a-|
aibuguergue, new mexico 87109

Albugquerque, NM 871385

January 31, 2002

{505} 881-0243
FAX (505} 881-7738

Water Analyses Laboratory Report

Samples Collected: Rooms 233 and 541

Date Sampled: 12/17/01; Analysed: 12/20/01 — 1/28/02

Parameter

Vietals:
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Copper
[ron

Lead
Magnesinm
Manganese
Mercury
Sodium
Potassmm
Selenium
Strontium
Thallium
Zinc

Room 233 Room 541

(Mg/L) (Mg/L)
0.01 0.02
<0.005 <0.005
<0.01 <0.01
<0.5 <0.5
<0.01 <0.01
<0.1 <0.1
<0.05 <0.05
419 411
<0.05 <0.05
<0.05 <0.05
0.054 0.060
<0.01 <0.01
206 20.8
<0.05 <0.05
<0.002 <0.002
25.4 25.4
4.34 4133
<0.01 <0.01
0.10 - 0.29
<0.002 <0.002
<0.03 <0.03

D-18

Method

3500 AlD
3113 A
3500-As B
3111 B
3113 A
4500 B B
3111 B
3500 CaD
3111 B
3111 B
3111 B
3113 A
3500 Mg B
3111 B
3112-B
3111 B
3111 B
3113 A
3113 A
3113 A
3111 B

VERIFIED COPY
WNIT L.
DATE 2-/102...




Study Number FY01-013

Page 2: Lovelace Respiratory Research Institute Water Analyses Report 1/31/02 {cont’d)

Room 233 Room 541 ™

Parameter (Mg/L) (Mg/L) Method
Anions:
Nitrate 14 14 4500-NO--
Nitrite 0.010 0.009 4500--NO»-
Phosphorous 0.06 0.07 4500 PE
Fluoride 0.24 0.25 4500 D
Microbiological:
Standard Plate Count <1 Col/100 mi. <] Col/100mi

{micrograms/liter} (micrograms/liter) EPA Method
Organics:
Total Trihalomethanes <0.1 <0.1 601
Pesticides:
Diazmon not detected not detected 625
Malathion not detected not detected 625
Methyl Parathion not detected not detected 625
Paratluon not detected not detected 625
Thirnet not detected not detected 625
Trithion not detected not detected 625
Thiodan not detected not detected 625
Aldrin <1.9 <1.9 625
Lindane not detected not detected 625
Heptachlor epoxide <2.2 <2.2 625
Dieldrin <2.5 <2.5 625-
4.4-DDE <56 <5.6 625
Endrin not detected not detected 625
4.4-DDD <2.8 <2.8 625
4,4-DDT <17 <1.7 625
Chlordane not detected not detected 625
SR
D-19 WY
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Study Number FY01-013

Page 3: Lovelace Respiratory Research Institute Water Analyses Report 1/31/02 (cont’d)

Room 233 Room 541
(micrograms/liter) {micrograms/liter) EPA Method

PCB’s:

PCB 1016 not detected not detected 625

PCB 1221 <30 <30 625

PCB 1232 not detected not detected 625

PCB 1242 not detected not detected 625

PCB 1248 not detected not detected 625

PCB 1254 <36 <36 625

PCB 1260 not detected not detected 625
WERE DY COPY
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Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

May 2010
APPENDIX E

SUMMARIES OF GMVC ANALYSES IN EXPOSURE CHAMBERS AND
EXPOSURE ROOM AND AEROSOL SCIENTIST’S REPORT

E-1 Three Day Stability Assessment and Nominal GMVC Usage
E-2 Pre-Study Homogeneity Study

E-3  T90 Determination

E-4  Absence of Aerosol Confirmation

E-5 GMVC Daily Exposure Concentrations and Nominal Usage
E-6 Summary of GMVC Room Air Sampling Results

E-7  Aerosol Scientist’s Report

E-1



Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

E-1 Three Day Stability Assessment and Nominal GMVC Usage
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Study Number FY01-013

211(b) CHRONIC CARCINOGENICITY STUDY

Chamber Concentration Summary
\ Gasoline MTBE Vapor Condensate
J Exposure Log May 17, 2001
Operator; Mitchell Irvin
Initiated on 5/17/01 at 08:03

Start End Exposure
Exposures  Exposures Time
08:03 14:03 | 6.00
Sample Summary
Chamber- . Start End Samp
Samp# Date Sample  Sample Time (min)  Avg. (g/ms) STDEYV  # Values
6-1 05/17/2001 08:03 10:03 120 2.04 0.22 2143
8-2 05/17/2001 10:10 12:03 113 210 0.22 2022
6-3 05/17/2001 12:03 14:03 120 2.03 0.20 2135
7-1a 05/17/2001 08:03 10:03 120 7.68 1.05 2143
7-2a 05/17/2001 10:10 12:03 113 8.07 0.32 2023
7-3a 05/17/2001 12:03 14:03 120 7.83 " 0.45 2135
7-1b 05/17/2001 08:03 10:03 120 0.24
7-2b 05/17/2001 10:10 12:03 113 . 970
7-3b 05/17/2001 12:03 14:03 120 9.41
8-1 05/17/2001 08:03 10:03 120 18.52 1.58 2144
8-2 05/17/2001 10:10 12:03 113 18.98 0.85 2022
8-3 05/17/2001 12:03 14:03 120 19.03 1.14 2135
Concentration Summary
Target AVG,
Concentration  Conc.
Chamber (gim®) (g/m®) % Target STDEV % CV
6 2 2.06 103 0.04 1.84
7a 10 7.86 79 0.20 2.50
7b 10 9.45 94 0.23 247
| 8 i 20 18.84 94 0.28 1.49

Comments

a) Correlation for miran voltage vs concentration based on volume o? injection. Other mirans based

on mass of injection

ral - ] Fl
gl W Yol (PE23]0C
b) Corrected values using: calibration curveq® Use these values for stability information. Qﬁp S?”/‘ |
[AY

e T
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211(b) CHRONIC CARCINOGENICITY STUDY

Nominal Concentration (\ass Balance)

B A N I I

Exposure May 17, 2001
Operator:  Mitchell Irvin
Chamber Exhaust Flows
CBRS5 CBR8 CBR7 CBR8
Date Time (Confrol)  (29/m3) (10g/m3) (20g/m3)
05/17/2001 08:00 401 399 398 424
05/17/2001 08:30 400 399 397 429
05/17/2001 09:00 399 399 397 428
051712001 09:30 399 399 397 428
05/17/2001 10:00 399 399 397 428
05/17/2001 10:30 398 401 396 427
05/17/2001 11:00 398 402 398 427
05/17/2001 11:30 398 402 398 427
05/17/2001 12:00 398 402 396 427
05/17/2001 12;30 398 402 395 427
05172001 13:00 398 401 396 427
05/17/2001 13:30 403 407 401 432
Average* _ 401 397 I ¢fo!
CBR Conc. (g/m°) 2.06 9.45 @»"%I*H 8.84 9-"’@
Gen, Runtime {min) w 36855 gﬁ&—jw 368738 .
Calculated VC Use {g)* CR 5964 Q@ o4
W@;ngiz.. 74 fwoﬁ
Mass Balance
Anticipated usage (g) 4848
Actual Usage (g) Qé@f 446522 &
Actual / Anticipated (%) @.JJ@ W 162
bf 4 °

Comments:

N

\\\\

e

e

\\

\\

\

* ' CBRCOH{VE
)_ m

]GenRuntim e(min )ExhausfFlav(lpm)

CalculatedVCUse(g)=

1000[%13J

E-4
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11(b) CHRONIC CARCINOGENICITY STUDY

Chamber Concentration Summary

Reviewed' (QC'd) by:

G o

Study Number FY 01-013

Gasoline MTBE Vapor Condensate

Exposure Log May 18, 2001
Operator; Mitchell Irvin
initiated on 5/18/01 at 08:00
Start End Exposure
Exposures  Exposures Time
08:00 14:10 6.17
Sample Summary
Chamber- Start End Samp
Samp# Date Sample  Sample Time (min)  Avg. (g/m?) STDEV  # Values
6-1 05/18/2001 08:00 09:00 60 2.12 0.38 1071
6-2 05/18/2001 09:00 11:00 120 1.90 0.09 2141
6-3 05/18/2001 11:00 12:00 60 1.91 0.33 1075
6-4 05/18/2001 12:08 14:10 124 2.00 0.28 2211
7-1 05/18/2001 08:00 09:00 60 9.24 1.11 1071
7-2 05/18/2001 09:00 11:00 120 9.28 0.93 - 2141
7-3 05/18/2001 12:06 14:10 124 9.51 0.45 2211
8-1 05/18/2001 08:00 09:00 60 21.71 0.87 1071
8-2 05/18/2001 10:00 11:00 60 19.50 0.54 1077
8-3 05/18/2001 11:00 12:00 60 18.83 0.56 1078
8-4 05/18/2001 12:06 14:10 124 17.28 6.88 2210
Concentration Summary
Target AVG.
Concentration  Conc.
Chamber (9/m®) (g/m® % Target STDEV % CV
6 2 1.97 99 0.10 518
7 10 9.37 94 0.15 1.56
8 20 18.90 94 1.14 6.03

Comments

Test run was operated longer than 8 hours in order to pull APS samples from Chamber 5 & 8.

E-5




e Study Number FY01-013
211(b) CHRONIC CARCINOGENICITY STUDY QC'd by:

Ors/ o

Nominal Concentration (Mass Balance)

Exposure May 18, 2001
Operator:  Mitchell Irvin

Chamber Exhaust Flows

CBR5 CBR6 CBR7 CBR8
Date Time (Control) (2g/m3) (10g/m3) (20g/m3)
05/18/2001 08:00 400 401 393 422
05/18/2001 08:30 399 403 305 429
05/18/2001 09:00 - 399 403 394 429
05/18/2001 09:30 399 402 354 428
05/48/2001 10:00 398 402 394 428
05/18/2001 10:30 399 402 395 429
05/18/2001 11:00 399 403 393 428
05/18/2001 11:30 399 402 383 428
05/18/2001 12:00 399 403 394 428
05/18/2001 12:30 399 402 393 428
05/18/2001 13:00 401 405 396 431
05/18/2001 13:30 415 418 409 445
Average* 404 395 429
CBR Conc. (g/m°) 1.97 9.37 18.80
Gen. Runtime (min) 385 385 385
Calculated VC Use (g}* 306 1426 3125
Mass Balance
Anticipated usage (g) 4857
Actual Usage (g) 4700
Actual / Anticipated (%) a7
Comments:

L

\

\

\

D

T~

e @1!2_{/’ 2

* CBRCon{‘%)GenRunﬁme(min )Exhauerlow(lpm)

CaIcuIatedVCUse(g)-:
1000/ J
[ m3
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211(b) CHRONIC CARCINOGENICITY STUDY

= Study Number FY01-013
1 (QCd) by:

OPs/Ys1
Chamber Concentration Summary
Gasoline MTBE Vapor Condensate
Exposure Log May 18, 2001
Operator: Mitchell Irvin
initiated on 5/19/01 at 06:21
Start End Exposure
Exposures Exposures Time
06:21 12:21 6.01
Sample Summary
Chamber- Start End Samp
Samp# Date Sample  Sample Time (min)  Avg. (glms) STDEV  # Values
6-1 05/19/2001 06:21 07:21 61 1.99 0.08 1078
8-2 05/19/2001 08:.28 10:21 113 1.89 0.07 2006
8-3 05/19/2001 10:21 12:21 120 1.94 0.07 2140
7-1 05/15/2001 06:21 08:21 120 9.44 0.37 2135
7-2 05/198/2001 08:28 10:21 113 9.05 0.17 2006
7-3 05/19/2001 10:21 12:21 120 - 9.59 0.68 2140
8-1 05/19/2001 06:21 08:21 120 19.88 073 2135
8-2 05/19/2001 08:28 10:21 113 19.15 0.18 20086
8-3 05/19/2001 10:21 12:01 100 19.49 0.31 1781
Room 05/19/2001 12:07 12:15 8 0.02 0.06 142
Gen bx 05/19/2001 12:15 12:21 6 -0.02 0.04 112
Concentration Summary
Target AVG, -
Concentration  Conc.
Chamber (9/m”) (g/m®) % Target STDEV % CV
3 2 1.93 g7 0.05 2.59
7 10 9.37 94 0.28 2.98
8 20 19.52 98 0.37 1.87
Comments

Gen bx: Sample taken using MIR8 inside the vapor generation box near the vaporizors.

Room: Sample tank using MIRS in just outside the generator box in the exposure room.
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1(b) CHRONIC CARCINOGENICITY STUDY

Nominal Concentration (Mass Balance)

Exposure May 19, 2001
Operator:  Mitchell Irvin

Chamber Exhaust Flows

CBR5 CBR6 CBRY CBR8
Date Time (Control)  (2g/m3} (4 0g/m3) (20g/m3)
05/19/2001 06:30 425 416 409 441
05/19/2001 07:00 425 417 410 444
05/19/2001 07:30 424 417 410 443
05/19/2001 08:00 413 408 400 434
05/19/2001 08:30 410 405 397 431
05/19/2001 09:00 410 406 396 431
057192001 09:30 410 405 398 431
05/128/2001 10:00 409 405 397 431
05/19/2001 10:30 408 405 397 430
05/19/2001 11:00 408 404 3086 430
05/19/2001 11:30 408 404 396 429
051972001 12:00 408 404 396 430
Average* ' 408 400 434
CBR Conc. (g/m®) 1.93 9.37 19.52
Gen. Runtime {min} 377 377 377
Calculated VC Use {g)* 297 1414 3192
Niass Balance :
Anticipated usage (9) 4903
Actual Usage (9) 4430
Actual / Anticipated (%) 90
Comments:
\
\
\
\
%Mz—-ﬂ(l v{' v3
: CBRCon{'%)GenRuntime(min)ExhaustFlaw(lpm)
CaleulatedVC Use(g ) =
I
1000 [ A 3 ]

E-8
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Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

E-2  Pre-Study Homogeneity Study
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Study Number FY01-013
Exact CIZPy of origina] document
By: Date; 5/ C%
Gasoline MTBE Vapor Condensate
Chamber CBR8_ Miran Concentration Samples
Initiated on 6/6/01 at 07:01
Date Start Samp End Sampl Samp TimeAvg. (g/m3 STDEV  # Values

6/6/01 0720 0920 121 21.31 037 2003

B/6/01 0920  11:21 121 20.86 0.1 1076

6/6001 1121 12:05 44 2066 0.06 716

[G/BI01"12:05  12:00 50,51 5.0 )

6/6/01 121 1215 4 1959 0.08 69 5

60601 1247 1229 4 205 022 66 Ny
/101 12:23 1227 4 19.97 0.08 67 75 faobdr
16/01 12:29 12:33 4 20.55 0.18 67 O aln
/601 12:35  12:39 4 2061 0.05 66

6101 12:40 1244 3 2005 0.07 57

6/6/01  12:46 1250 4 2065 0.23 68

6/6/01 1252 12:56 4 2035 0.06 67

6/6/01 1258 13:02 4 2082 0.13 68,

B6/01 1308 T3 T8 ™"""37 08 5.04 597

4%}7@ﬁ lp oy —0O/
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Study Number FY01-013

Exact C(ﬁ! of original document
By Date; %’,/),(':/05

Gasoline MTBE Vapor Condensate
Chamber CBR7_ Miran Goncentration Samples
Initiated on 6/8/01 at 07:00

Date Start Samp End Sampl Samp TimeAvg. (g/m3 STDEV  # Values

6/8/01 07:17 09:17 120 10.11 0.77 1986
i 09:17 09:21 4 9.3 K B5

6/8/01 09:23 09:27 4 9.22 0.04 84 \

6/8/01 09:29 09:33 4 9.34 0.06 65 _

8/8/01 09:35 09:39 4 9.41 0.05 64 D:&Cﬂ.'é&:fmﬁ

6/8/01 09:41 09:45 4 9.49 0.04 65 ;

6/8101  09:47 0951 4 9.46 0.02 65 | Data

6/8/01 09:53 09:57 4 9.4 0.02 62

6/8/01 09:59 10:03 4 9.26 0.03 66

6/8/01 10:05 10:09 4 9.27 0.05 67

6/8/01 10:11 10116 5 9.44 0.06 82
TS 41:17 61 9.34 0.13 1006

6/8/01 1117 13:17 120 9.62 0.31 1987

ﬂ%ﬂvm{g b-9-0)
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Study Number FY01-013

Exact copy of orlginal document

By = Dbee 3/a

Gasoline MTBE Vapor Condensate '
Chamber CBRE_ Miran Concentration Samples
Initiated on 6/13/01 at 06:58
Date Start Samg End Sampl Samp Time Avg. (o/m3 STDEY  # Valuses

6/13/01 07:14 09:14 120 2.02 0.15 1817
| 6/73701 09:14 09:18 4 2.14 0.06 61

6/13/01 09:19 09:23 4 2.2 0.01 58

6/13/01 09.24 09:28 4 2,22 0.02 61 ;

6/13/01 0929  09:33 4 2.13 0.02 62 Dzs't‘méa-kfxw

6/13/01 09:34 09:38 4 217 0.02 61 Dﬁ"ﬁ!ﬁ

6/13/01 09.40 09:44 4 2.09 0.04 62

6/13/01 09:45 09:49 4 215 0.01 62

6/13/01 09:51 09:55 4 2.04 0.02 62

6/13/01 09:56 10.00 4 212 0.01 62

\6/13/01 10:01  10:05 4 p 0.02 81

6/13/01 10:05 11:14 69 1.94 0.07 1033

6/13/01 11:14 13:14 120 0.13 1791

M{@% b-13-0)

1.96
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Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

E-3  T90 Determination
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Study Number FY 01-013
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Study Number FY01-013

GMVC Chamber 8 (20 g/m°) Rise Time
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Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

E-4  Absence of Aerosol Confirmation
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TSI - Aerodynamic Particle Sizer

File Read:

{ RoD W] FIMPIE)

Study Number FY01-013

MIR8room Sample Number: 1
Record Date: 05-18-01 14:09:24 Sample Time [s]: 60
Lower Channel Dia [um]: 0.453 Upper Channel Dia [pm]: 31.6
Dilution Ratio: 1tol Density [g/cc]: 1
Statistics
R\
Number Surface Mass
Particle Size Particle Size Particle Size
median (pm) 7.662E-1 1.353E+0 8.037E+0
mean ({m) 8.964E-1 3.125E+0 7.609E+0
peo, mean ((m) 8.198E-1 1.788E+0 5.5Q07E+0
mode (¢tm) 6.732E-1 1.037E+1 1.037E+1
geo, st dev. 1,459E+0 2.642E+0 2.696E+0
total conc. 0.43 (#cm”3) 1.53 (pm”2/cm”3) 0.0008 (mg/m*3)

E-21




L] L L
—1 TSI - Aerodynamic Particle Sizer S Nurmber PyoLota 2 B
B u umber -
— (ezwm stnpie y
—+ File Read: MIR8room Sample Number: 2
T 1T Record Date: 05-18-01 14:10:34 Sample Time [s]: 60
| Lower Channel Dia [pm]: 0.453 Upper Channel Dia [pgm]: 31.6
| Dilution Ratio: 1tol Density [g/cc]: 1
T Statistics
_44.[9& L’é{b\
1t Number Surface Mass
Particle Size Particle Size Particle Size
7T median (#m) 7.689E-1 1.286E+0 3.167E+0
T mean {ym) 9.085E-1 2.228E+0 5.758E+0
1 geo. mean (um) 8.299E-1 1.522E+0 3.538E+0
mode {(¢m) 6.732E-1 9.647E-1 1.382E+1
geo. st. dev, 1.469E+0 2.153E+0 2TT8E+)
A fotal conc. 0.46 (#/em”3) 1.57 (pm*2/em”3)  0.00058 {mg/m»3)

E-22
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_ Study Number FY01-013
TSI - Aerodynamic Particle Sizer flw et Gu
—L -+ File Read: c MIRS8room Sample Number: 3
Record Date: 05-18-01 14:11:43 Sample Time [s]: 60
1| Lower Channel Dia [pm]: 0.453 Upper Channel Dia [pm]: 31.6
|| Dilution Ratio: ltol Density [g/cc]: 1
0 Mo\
Wiy »
- Statistics
i Number Surface Mass
Particle Size Particle Size Particle Size
P median (um) 7.539E-1 1.445E+0 8.008E+0
mean ({m) 8.928E-1 3.119E+0 6.793E+0
1 geo. mean {(pm) 8.081E-1 1.882E+0 5.069E+0
mode (pm) 6.264E-1 9.647E+0 1.037E+1
— geo. st. dev. L478E+0 2.613E+0 2.468E+0
S total conc. 0.46 (#cm”3) 1.69 (pm"2/em™3)  0.00088 (mg/mA73)
Lo
% B
T
i |l
] E-23
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: ‘ Study umber FYOl 013 LI
Aerodynamic Partlcle Sizer ( EATKO -~ CBR ) g o
fo/z,ﬂ/o/ e
: MIRS8ctrl Sample Number: 1 —
ate: 05-18-01 14:22:54 Sample Time [s]: 60 i
1annel Dia [pm]:  (0.453 Upper Channel Dia [pm]: 31.6 o *’
Ratio: lto1l Density [g/ccl: 1 ﬁ —71
Ay
Statistics ——
Number Surface Mass t 4
Particle Size Particle Size Particle Size ;
median (pm) 5.807E-1 2.293E+0 3.976E+0 R
mean (pm) 7.648E-1 2.382E+0 3.421B+0 S
geo. mean (pm) 6.661E-1 1.765E+0 3.023E+40 L
mode (pm) 4.698E-1 4.371E+0 4 371E+(
geo, st, dev, 1.553E+0 2.303E+0 1.803E+0 -
total conc. 0.12 (#/cm”"3) 0.37 (um”2/cm”3)  0.00015 (mg/m”3) i
I
;F_
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I'SY - Aerodynamic Particle Sizer
{ oz Shaynle

)

[ T 1 I

S o e T

RN

|
A I :
" Study Number FY 01-013
fowreet. Qusfense

lile Read: MIR8room Sample Number: 3
tecord Date: 05-18-01 14:11:43 Sample Time [s]: 60
.ower Channel Dia {[pm]:  0.453 Upper Channel Dia [pm]: 31.6
Yilution Ratio: lto1l Density [g/ce]: 1
ol
Y
Statistics
Number Surface Mass
Particie Size Particle Size Particle Size
median {(gm) 7.539E-1 1.4455+0 8.008E+0
mean {¢tm) 8.928E-1 3.119E+0 6.793E+0
geo. mean {pm) 8.081E-1 1.882E+0 5.069B+0
mode (pm) 6.264E-1 0.647E+0 1.037E+1
geo. st, devy, 1.478E+0 2.613E+0 2468E+0
total cone. 0.46 {(#/cm™3) 1.69 (pm*2/cm”3) 0.00088 {mg/m"3)
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R IR U IR
— Study Number FY01-013
|- TSI - Aerodynamic Particle Sizer (cwmov- CBRY) 4,
- QT /.L
_ i File Read: MIR8ctr] Sample Number: 1
—L  Record Date: 05-18-01 14:22:54 Sample Time [s]: 60
—1 Lower Channel Dia [gm]: 0.453 Upper Channel Dia [pm}: 31.6
1 Dilution Ratio: ltol Density [g/cc]: 1
— 8
] g\ﬂ\ Statistics
L Number Surface Mass
Particle Size Particle Size Particle Size

T median (pm) 5.807E-1 2.293E+0 3.976E+0
L mean (gm) 7.648E-1 2.382E+0 3.421E+0

! geo. mean (fm) 6.661E-1 1.765E+0 3.023E+0
o mode (gm) 4,698E-1 4.371E+0 4.371E+0

geo. st dev. 1.553E+0 2.303E+0 1.803E+0

total conc. 0.12 (#em?3) 0.37 (um™2/cm?3) 000015 (mg/m*3)
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' Study Number FY01-013

: ° J a C Bk
Aerodynamic Particle Sizer Ceomtrof ) fovwd 0
‘ T2
MIR8ctri Sample Number: 2
ate: 05-18-01 14:24:04 Sample Time [s]: 60
mannel Dia [pm]:  0.453 Upper Channel Dia [pm]: 31.6
Ratio: 1tol Density [g/ecc]: 1
Statistics
Number ~ Surface Mass
Particle Size Particle Size Particle Size
median {pm) 6.385E-1 1.229E+0 3.269E+0
mean (jtm) 7.809E-1 1.968E+0 3.038E+0
geo. mean (pm) 7.002E-1 1.472F+0 2.560E+0
mode (pm) 4.698E-1 4371B+0 4.37T1E+0
geo. si. dev. 1.505E+0 2. 164E+0 1.943E+0
total conc. 0.12 (#cm™3) 0.33 (um~2/cm™3)  0.00011 (mg/m"3)
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étudi/ Number FYOl 01

3

Aerodynamic Particle Sizer (¢ hof cBe) flued Q4f oyt
MIR8ctr] Sample Number: 3
ate: 05-18-01 14:25:14 Sample Time [s]: 60
1annel Dia [pm]: 0453 Upyper Channel Dia [gm]: 31.6
Ratio: 1to1l Density [gfec]: 1
Statistics
Number Surface Mass
Pariicle Size Particle Size Pariicle Size
median (pm) 6.170E-1 1.457EA+0 2.230E+0
mean (pm) 7.831E-1 1.538E+0 1.972E+0
peo. mean (pm) 6.919E-1 1.303E+0 1.780E+0
mode (gm) 4.698E-1 1.486E+0 2.839E+0
2eo. st. dev. 1.570E+0 1.828B40 1.645E+0
total conc. 0.10 (#/cm*3) 0.27 (um™2fcm”3) 7e-005 (mg/m”3)
E-28




SRERENN BREENEE RN,
AR EEE - B O o A A ST I v e
- ' o ( g ] Study Number FY 01-013
SI - Aerodynamic Particle Sizer (c3R | fovices G
Ry 272
e Read: MIR8high Sample Number: 1
cord Date: 05-18-01 14:15:21 Sample Time [s]: 60
wer Channel Dia [pm]: 0453 Upper Channel Dia [pm]: 31.6
ution Ratio: leol Density [g/cc]: 1
Statistics
Number Surface Mass
Particle Size Particle Size Particle Size
median (pm) 7.924E-1 L919E+0 2.298E+0
mean (pm) 1L.009E+) 1.854E+0 2.256E+0
geo. mean ((m) 8.708E-1 1,628E+0 2.078E+0
mode (pmn}) 4.698E-1 3.051E+0 3.051E+0
geo, st dev. 1.680E+0 1.716E+0 1.354E+0
total cone., 0.03 (#cem"3) 0.11 (um*2fem”3)  3.5e-005 (mg/m’3)
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I'SI - Aerodynamic Particle Sizer C¢825)

Fob T

Study Number FY 01-013-

‘ile Read: MIiR8high Sample Number: 2
tecord Date: 05-18-01 14:16:30 Sample Time {s]: 60
.ower Channel Dia [pm]:  0.453 Upper Channel Dia {gm]: 31.6
yilution Ratio: ltol Density [g/cc]: 1
Al
Statistics
Number Surface Mass
Particle Size Particle Size Particle Size
median (#m) 6.498E-1 9.173E-1 9.683E-1
mean (pm) 7.547E-1 9.150B-1 0.994E-1
geo. mean (gm) 7.201B-1 8.728E-1 9.576B-1
mode (pm) 6.264E-1 1.382E+0 1.382E+0
peo. st dev, 1.352E+0 1.364E+0 1.347E+0
total cone. 0.03 (pm*2/cm”™3)  4.8e-006 (mg/m”3)

0.02 {#/cm”3)
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" Study Number FY01-013

o . L] L] L)
31 - Aerodynamic Particle Sizer ( <8 5 Qvicd G
, 57 Lf’/H
Read: MIR8high Sample Number: 3
ord Date: 05-18-01 14:17:41 Sample Time [s]: 60
ver Channel Dia [pm]: 0.453 Upper Channel Dia [pm]:  31.6
ttion Ratio: ltol Density [g/cc]: 1
Statistics
Number Surface Mass
Particle Size Particle Size Particle Size
median (prm) 7.156E-1 1.406E+0 1,550E+0
mean (im) 8.610E-1 1.388E+0 1.666E+0
geo, mean (44m) 7.712E-1 1.243E+0 1.536E+0
mode (fm} 4.698E-1 2.458E+0 2.458E+0
gen, st. dey. 1.564F+0 1.628E+0 1.532E+0
total cone. 0.04 (#cm"3) 0.11 (pm*Yem?3)  2.5e-005 (mg/m*3)
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Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

E-5 GMVC Daily Exposure Concentrations and Nominal Usage
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GMVC Daily Exposure Concentrations and Nominal Usage

Study Number FY 01-013

Chamber 6 (2g/m®)

Chamber 7 (10 g/m°)

Chamber 8 (20g/m°)

Nominal Usage (Mass Balance)

¥% Usage
Exposure Anticipated Actual (Actual /
Date Day Conc. Stdev Conc. Stdev Conc. Stdev Usage (9) Usage (g) | Anticipated)

5/23/2001 1 2.08 0.08 9.73 0.53 19.17 0.57 4909 4700 96
5/24/2001 2 1.93 0.16 9.14 0.49 17.76 1.50 4534 4390 97
5/25/2001 3 2.02 0.07 9.92 0.53 19.50 0.46 5195 4955 95
5/28/2001 4 1.96 0.03 9.80 0.17 18.73 0.11 5086 4985 98
5/29/2001 5 1.98 0.05 10.19 0.62 19.18 0.60 5246 5045 96
5/30/2001 6 2.03 0.11 9.57 0.19 18.84 0.12 5096 4660 91
5/31/2001 7 1.98 0.15 8.74 0.75 18.28 1.73 4860 4505 93
6/1/2001 8 1.97 0.04 9.56 0.27 18.89 0.38 5171 4780 92
6/4/2001 9 2.05 0.08 9.27 0.45 19.12 0.48 5155 4720 92
6/5/2001 10 1.94 0.04 9.34 0.39 19.48 0.21 5171 4865 94
6/6/2001 11 1.93 0.10 9.62 0.11 21.02 0.33 5564 5355 96
6/7/2001 12 1.88 0.06 9.93 0.39 20.65 0.63 5427 5220 96
6/8/2001 13 1.92 0.04 9.76 0.39 20.14 1.25 5310 5055 95
6/11/2001 14 2.00 0.08 9.73 0.24 20.35 0.53 5581 5360 96
6/12/2001 15 1.94 0.03 9.52 0.08 20.16 0.55 5450 5265 97
6/13/2001 16 1.98 0.04 9.46 0.07 19.47 0.85 5330 5110 96
6/14/2001 17 2.01 0.06 10.13 0.52 19.87 0.82 5529 5280 95
6/15/2001 18 1.98 0.06 9.66 0.16 20.29 0.47 5499 5225 95
6/18/2001 19 2.01 0.08 9.60 0.33 19.96 0.93 5450 5145 94
6/19/2001 20 2.00 0.07 9.62 0.11 20.51 0.48 5409 5085 94
6/20/2001 21 2.05 0.05 10.15 0.49 20.48 1.27 5506 5170 94
6/21/2001 22 2.02 0.02 9.70 0.31 21.02 0.62 5484 5105 93
6/22/2001 23 2.08 0.06 10.00 0.19 21.31 0.42 5579 4970 89
6/25/2001 24 2.04 0.06 9.99 0.11 20.44 0.42 5411 5195 96
6/26/2001 25 2.06 0.10 10.27 0.07 20.41 0.36 5498 5280 96
6/27/2001 26 2.08 0.09 10.09 0.20 20.67 0.25 5456 5135 94
6/28/2001 27 211 0.06 10.33 0.09 20.67 0.42 5521 5160 93
6/29/2001 28 2.12 0.06 10.21 0.04 20.61 0.15 5511 5120 93
7/2/2001 29 2.10 0.11 10.21 0.58 19.27 0.62 5270 4885 93
7/3/2001 30 1.98 0.09 10.10 0.16 20.60 0.34 5460 5040 92
714/2001 ** Holiday Holiday Holiday Holiday

7/5/2001 31 2.04 0.08 9.66 0.48 20.27 0.33 5600 5170 92
7/6/2001 32 2.08 0.06 10.37 0.13 20.53 0.33 6027 5610 93
7/9/2001 33 2.26 0.08 10.09 0.06 21.84 0.17 5778 5395 93
7/10/2001 34 1.94 0.12 10.17 0.10 20.85 0.27 5556 5185 93
7/11/2001 35 2.03 0.08 10.02 0.54 19.67 0.27 5449 5160 95
7/12/2001 36 2.07 0.07 10.11 0.40 20.66 0.95 5438 5165 95
7/13/2001 37 1.99 0.11 10.60 0.14 20.45 0.39 5519 5200 94
7/16/2001 38 1.99 0.09 10.10 0.47 20.25 0.64 5438 5135 94
7/17/2001 39 1.99 0.02 9.56 0.13 19.85 0.19 5268 5040 96
7/18/2001 40 1.96 0.08 10.21 0.22 20.62 0.42 5498 5190 94
7/19/2001 41 1.86 0.13 10.00 0.42 19.75 0.98 5332 5160 97
7/20/2001 42 2.11 0.06 10.14 0.22 20.77 0.51 5614 5390 96
7/23/2001 43 1.98 0.09 10.16 0.27 19.56 0.50 5247 5035 96
7/24/2001 44 1.97 0.03 10.70 0.04 21.49 0.39 5756 5450 95
7/25/2001 45 2.01 0.08 10.39 0.31 20.08 0.45 5406 5350 99
7/26/2001 46 2.01 0.14 10.14 0.16 19.43 0.87 5254 4945 94
7/27/2001 47 211 0.08 10.58 0.07 20.32 0.10 5481 5385 98
7/30/2001 48 1.86 0.03 10.43 0.15 20.70 0.30 5662 5675 100
7/31/2001 49 1.98 0.14 9.93 0.09 19.71 0.57 5225 5180 99
8/1/2001 50 1.99 0.07 10.25 0.35 19.67 0.80 5250 5100 97
8/2/2001 51 197 0.07 10.00 0.22 19.28 0.40 5416 5235 97
8/3/2001 52 2.01 0.04 9.83 0.25 20.73 0.35 5422 5280 97
8/6/2001 53 2.03 0.03 10.68 0.13 20.36 0.72 5521 5365 97
8/7/2001 54 2.04 0.07 9.67 0.38 20.92 0.27 5226 5095 97
8/8/2001 55 1.96 0.04 9.73 0.41 19.70 0.63 5046 4840 96
8/9/2001 56 1.99 0.10 10.40 0.45 21.03 0.36 5371 5175 96
8/10/2001 57 2.05 0.07 10.47 0.06 20.32 0.32 5473 5275 96
8/13/2001 58 2.01 0.02 10.18 0.15 20.76 0.15 5491 5185 94
8/14/2001 59 2.00 0.09 9.99 0.46 18.71 0.30 5083 4805 95
8/15/2001 60 1.99 0.04 9.56 0.27 20.33 0.23 5291 5075 96
8/16/2001 61 1.96 0.10 10.04 0.44 20.19 0.38 5392 5130 95
8/17/2001 62 1.96 0.03 9.85 0.38 19.37 0.72 5197 4990 96
8/20/2001 63 2.05 0.03 10.02 0.56 19.61 0.46 5184 5085 98
8/21/2001 64 1.94 0.03 9.66 0.13 20.34 0.25 5314 5175 97
8/22/2001 65 1.94 0.06 9.86 0.33 20.01 0.38 5548 5375 97
8/23/2001 66 2.13 0.03 10.45 0.12 19.17 0.12 5513 5285 96

E-33




GMVC Daily Exposure Concentrations and Nominal Usage

Study Number FY 01-013

Chamber 6 (2g/m®)

Chamber 7 (10 g/m°)

Chamber 8 (20g/m°)

Nominal Usage (Mass Balance)

¥% Usage
Exposure Anticipated Actual (Actual /
Date Day Conc. Stdev Conc. Stdev Conc. Stdev Usage (9) Usage (g) | Anticipated)
8/24/2001 67 2.09 0.06 10.18 0.03 19.03 0.31 5728 5480 96
8/27/2001 68 2.00 0.02 9.97 0.08 20.26 0.35 5345 5195 97
8/28/2001 69 1.99 0.06 9.54 0.06 19.92 0.31 5159 5020 97
8/29/2001 70 211 0.03 9.87 0.15 20.97 0.08 5437 5235 96
8/30/2001 71 1.96 0.03 9.93 0.29 20.26 0.40 5346 5130 96
8/31/2001 72 2.04 0.03 9.73 0.17 19.21 0.34 5118 5005 98
9/3/2001 73 2.08 0.10 9.35 0.16 20.87 0.03 5702 5550 97
9/4/2001 74 2.14 0.05 9.80 0.25 19.45 0.33 5322 5140 97
9/5/2001 75 1.92 0.05 9.47 0.40 19.84 0.40 5381 5210 97
9/6/2001 76 1.99 0.05 9.73 0.21 20.09 0.62 5350 5180 97
9/7/2001 77 1.96 0.04 9.27 0.08 18.98 0.60 5618 5255 94
9/10/2001 78 1.97 0.03 9.64 0.11 19.58 0.20 5452 5195 95
9/11/2001 79 1.99 0.11 9.75 0.14 19.33 0.37 5440 5160 95
9/12/2001 80 1.95 0.06 9.79 0.77 19.29 0.34 5472 5290 97
9/13/2001 81 1.89 0.05 9.98 0.62 19.65 0.27 5563 5375 97
9/14/2001 82 1.88 0.02 9.63 0.26 19.03 0.37 5306 5150 97
9/17/2001 83 2.18 0.03 9.98 0.04 19.81 0.11 5809 5625 97
9/18/2001 84 2.04 0.11 9.25 0.04 18.71 0.30 5444 5330 98
9/19/2001 85 1.94 0.03 10.36 0.27 20.90 0.09 6045 5860 97
9/20/2001 86 2.04 0.05 10.11 0.22 20.03 0.20 5830 5625 96
9/21/2001 87 2.00 0.11 10.03 0.33 20.11 0.25 5927 5700 96
9/24/2001 88 191 0.03 9.45 0.16 20.35 0.08 5332 5475 103
9/25/2001 89 2.04 0.13 10.02 0.16 20.44 0.14 5700 5505 97
9/26/2001 90 2.04 0.07 10.04 0.17 20.76 0.35 5775 5610 97
9/27/2001 91 2.03 0.08 10.49 0.50 20.49 0.57 5776 5670 98
9/28/2001 92 2.12 0.06 10.67 0.41 20.76 0.71 6074 5920 97
10/1/2001 93 212 0.06 10.69 0.22 21.45 0.05 6015 5945 99
10/2/2001 94 2.16 0.06 10.74 0.04 21.61 0.04 6055 6025 100
10/3/2001 95 2.04 0.02 10.82 0.30 21.09 0.09 5969 5825 98
10/4/2001 96 1.99 0.01 10.56 0.10 21.65 0.19 6114 6025 99
10/5/2001 97 1.99 0.10 10.02 0.22 18.99 0.24 5584 5595 100
10/8/2001 98 2.18 0.03 10.82 0.03 21.36 0.10 6218 5850 94
10/9/2001 99 2.00 0.02 10.68 0.11 20.58 0.60 6015 5700 95
10/10/2001 100 2.06 0.02 9.95 0.18 21.06 0.12 6029 5655 94
10/11/2001 101 1.97 0.06 10.13 0.23 20.08 0.23 5909 5555 94
10/12/2001 102 1.94 0.08 9.58 0.31 19.31 0.47 5595 5315 95
10/15/2001 103 1.99 0.07 10.16 0.17 19.91 0.12 5545 5520 100
10/16/2001 104 2.05 0.01 9.84 0.21 20.12 0.30 5423 5435 100
10/17/2001 105 2.00 0.08 9.95 0.67 20.03 0.80 5402 5130 95
10/18/2001 106 1.96 0.10 10.14 0.53 19.77 0.71 5366 5055 94
10/19/2001 107 1.95 0.07 10.40 0.40 19.98 0.42 5553 5220 94
10/22/2001 108 2.01 0.04 10.35 0.13 19.82 0.32 5500 5220 95
10/23/2001 109 2.05 0.15 9.70 0.64 19.93 0.71 5404 5270 98
10/24/2001 110 2.03 0.09 10.32 0.14 20.94 0.03 5754 5510 96
10/25/2001 111 2.03 0.04 10.63 0.08 21.31 0.22 5805 5520 95
10/26/2001 112 2.08 0.01 10.72 0.01 20.31 0.05 5732 5330 93
10/29/2001 113 1.95 0.02 10.80 0.18 20.71 0.03 5880 5375 91
10/30/2001 114 1.92 0.02 9.99 0.42 20.19 0.41 5610 5155 92
10/31/2001 115 1.99 0.07 9.88 0.51 18.75 0.43 5333 4900 92
11/1/2001 116 191 0.12 9.98 0.26 20.51 0.43 5708 5250 92
11/2/2001 117 1.91 0.02 10.44 0.37 20.67 0.02 5731 5400 94
11/5/2001 118 2.01 0.07 10.01 0.60 21.48 0.26 5953 5340 90
11/6/2001 119 2.02 0.06 9.96 0.69 19.38 0.83 5545 4940 89
11/7/2001 120 2.10 0.09 10.39 0.06 20.87 0.11 5908 5290 90
11/8/2001 121 2.05 0.06 10.72 0.22 21.30 0.37 5973 5365 90
11/9/2001 122 2.04 0.09 10.17 0.06 21.25 0.34 6046 5495 91
11/12/2001 123 2.04 0.11 9.89 0.08 20.44 0.20 5642 5595 99
11/13/2001 124 2.12 0.11 9.65 0.38 20.76 0.25 5639 5665 100
11/14/2001 125 1.96 0.09 9.43 0.08 19.34 0.03 5325 5330 100
11/15/2001 126 2.14 0.03 10.05 0.65 21.20 0.34 5813 5725 98
11/16/2001 127 2.13 0.02 10.60 0.33 20.29 0.17 5599 5410 97
11/19/2001 128 1.96 0.13 9.86 0.23 19.44 0.35 5482 5410 99
11/20/2001 129 1.88 0.04 10.86 0.27 18.73 0.78 5397 5595 104
11/21/2001 130 2.05 0.03 10.25 0.37 18.28 0.25 5257 5470 104
11/22/2001 *x Holiday Holiday Holiday Holiday
11/23/2001 131 2.03 0.04 10.54 0.13 20.18 0.60 5766 5875 102
11/26/2001 132 2.13 0.09 10.54 0.62 19.38 0.11 5479 5210 95
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GMVC Daily Exposure Concentrations and Nominal Usage

Study Number FY 01-013

Chamber 6 (2g/m®)

Chamber 7 (10 g/m°)

Chamber 8 (20g/m°)

Nominal Usage (Mass Balance)

¥% Usage
Exposure Anticipated Actual (Actual /
Date Day Conc. Stdev Conc. Stdev Conc. Stdev Usage (9) Usage (g) | Anticipated)
11/27/2001 133 211 0.04 10.16 0.39 20.13 0.48 5561 5240 94
11/28/2001 134* N/A* N/A* N/A* N/A* N/A* N/A* N/A* N/A* N/A*
11/29/2001 135 1.89 0.09 10.94 0.10 19.23 0.12 5453 5165 95
11/30/2001 136 2.00 0.08 10.02 0.23 19.55 0.69 5348 5275 99
12/3/2001 137 1.96 0.04 10.65 0.22 21.67 0.36 5849 5310 91
12/4/2001 138 1.95 0.06 10.08 0.36 20.63 0.55 5589 5080 91
12/5/2001 139 1.92 0.06 10.77 0.29 19.95 0.01 5635 5080 90
12/6/2001 140 2.00 0.04 9.73 0.32 21.27 0.10 5711 5215 91
12/7/2001 141 1.98 0.03 10.26 0.07 21.90 0.02 5926 5575 94
12/10/2001 142 2.07 0.05 10.02 0.42 20.42 0.75 5478 5760 105
12/11/2001 143 211 0.04 9.82 0.38 19.70 0.28 5353 5505 103
12/12/2001 144 1.97 0.10 10.34 0.47 20.80 0.11 5614 5610 100
12/13/2001 145 2.00 0.09 10.41 0.15 21.36 0.19 5818 5890 101
12/14/2001 146 2.02 0.02 10.75 0.05 21.47 0.08 5769 5650 98
12/17/2001 147 2.08 0.02 10.72 0.06 21.24 0.20 5817 5830 100
12/18/2001 148 2.05 0.13 9.79 0.05 21.59 0.22 5714 5760 101
12/19/2001 149 2.00 0.12 9.99 0.39 20.07 0.99 5500 5640 103
12/20/2001 150 1.94 0.06 9.86 0.16 19.82 0.32 5391 5850 109
12/21/2001 151 1.99 0.10 10.13 0.34 19.68 0.49 5373 5540 103
12/24/2001 152 1.90 0.07 9.92 0.01 20.67 0.46 5452 5390 99
12/25/2001 ** Holiday Holiday Holiday Holiday
12/26/2001 153 1.98 0.04 10.02 0.24 20.78 0.25 5507 5365 97
12/27/2001 154 1.96 0.06 10.69 0.14 21.66 0.27 5727 5560 97
12/28/2001 155 2.05 0.05 10.35 0.36 21.17 0.12 5625 5500 98
12/31/2001 156 2.03 0.12 10.48 0.16 21.74 0.07 5735 5710 100
1/1/2002 o Holiday Holiday Holiday Holiday
1/2/2002 157 2.01 0.02 9.92 0.05 21.45 0.25 5635 5520 98
1/3/2002 158 1.95 0.04 10.44 0.11 21.34 0.25 5662 5475 97
1/4/2002 159 2.11 0.06 10.47 0.11 21.63 0.11 5664 5630 99
1/7/2002 160 2.04 0.03 10.78 0.03 21.43 0.05 5761 5650 98
1/8/2002 161 2.01 0.03 10.67 0.04 21.76 0.15 5754 5505 96
1/9/2002 162 2.02 0.08 10.75 0.13 21.48 0.28 5639 5425 96
1/10/2002 163 2.04 0.05 10.40 0.51 20.55 0.33 5393 5375 100
1/11/2002 164 1.93 0.01 10.84 0.06 21.04 0.03 5538 5250 95
1/14/2002 165 1.99 0.02 10.85 0.18 21.77 0.16 5692 5275 93
1/15/2002 166 1.90 0.07 10.12 0.68 21.35 0.58 5434 5240 96
1/16/2002 167 2.15 0.06 10.64 0.12 21.05 0.54 5526 5320 96
1/17/2002 168 1.99 0.07 10.93 0.19 19.55 0.24 5599 4970 89
1/18/2002 169 1.99 0.06 10.46 0.01 21.18 0.23 5785 5720 99
1/21/2002 170 2.10 0.07 10.11 0.02 20.96 0.07 5721 5825 102
1/22/2002 171 214 0.01 10.38 0.19 21.68 0.17 5875 5975 102
1/23/2002 172 1.99 0.01 9.37 0.04 20.55 0.05 5471 5600 102
1/24/2002 173 2.01 0.01 10.05 0.13 20.55 0.20 5320 5390 101
1/25/2002 174 2.06 0.03 10.43 0.03 21.43 0.12 5606 5690 101
1/28/2002 175 1.93 0.05 9.77 0.18 21.50 0.23 5460 5585 102
1/29/2002 176 2.07 0.01 10.38 0.05 20.10 0.08 5356 5385 101
1/30/2002 177 2.09 0.01 10.30 0.01 21.25 0.03 5540 5635 102
1/31/2002 178 2.00 0.01 10.35 0.06 21.50 0.35 5749 5815 101
2/1/2002 179 2.12 0.06 10.21 0.05 21.04 0.13 5340 5390 101
2/4/2002 180 2.07 0.03 10.07 0.07 21.01 0.09 5493 5645 103
2/5/2002 181 2.13 0.08 10.03 0.24 21.59 0.41 5496 5595 102
2/6/2002 182 1.86 0.03 9.27 0.20 19.92 1.47 5160 5335 103
2/7/2002 183 2.03 0.06 9.81 0.09 19.12 0.11 5533 5665 102
2/8/2002 184 2.09 0.06 9.39 0.10 19.00 0.09 5369 5585 104
2/11/2002 185 2.01 0.01 9.96 0.08 21.73 0.01 5672 5750 101
2/12/2002 186 2.05 0.09 9.91 0.39 20.63 0.23 5666 5775 102
2/13/2002 187 2.12 0.04 9.31 0.09 20.45 0.49 5571 5930 106
2/14/2002 188 1.94 0.06 9.27 0.07 19.85 0.19 5424 5640 104
2/15/2002 189 1.94 0.03 9.36 0.02 20.97 0.03 5667 5770 102
2/18/2002 190 2.07 0.07 9.76 0.17 20.64 0.33 5667 5750 101
2/19/2002 191 2.07 0.08 9.94 0.23 20.55 0.32 5650 5650 100
2/20/2002 192 2.00 0.01 10.65 0.11 21.26 0.33 5875 5910 101
2/21/2002 193 2.05 0.08 10.51 0.11 20.96 0.16 5857 5855 100
2/22/2002 194 2.05 0.04 9.93 0.04 21.05 0.20 5763 5660 98
2/25/2002 195 2.12 0.06 10.12 0.27 21.70 0.05 5747 5610 98
2/26/2002 196 2.00 0.13 10.35 0.41 20.98 0.47 5673 5540 98
2/27/2002 197 1.95 0.02 10.00 0.08 20.93 0.17 5720 5685 99
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GMVC Daily Exposure Concentrations and Nominal Usage

Study Number FY 01-013

Chamber 6 (2g/m®)

Chamber 7 (10 g/m°)

Chamber 8 (20g/m°)

Nominal Usage (Mass Balance)

¥% Usage
Exposure Anticipated Actual (Actual /
Date Day Conc. Stdev Conc. Stdev Conc. Stdev Usage (9) Usage (g) | Anticipated)
2/28/2002 198 2.16 0.01 10.48 0.04 19.34 0.03 5484 5495 100
3/1/2002 199 2.03 0.11 10.42 0.07 20.51 0.22 5173 5255 102
3/4/2002 200 2.06 0.03 9.74 0.18 21.02 0.03 5244 5275 101
3/5/2002 201 2.12 0.06 10.13 0.07 21.12 0.02 5312 5330 100
3/6/2002 202 2.08 0.07 9.54 0.05 20.44 0.47 5079 5165 102
3/7/2002 203 2.07 0.02 9.99 0.05 20.82 0.41 5177 5195 100
3/8/2002 204 2.06 0.06 10.38 0.03 21.22 0.30 5237 5280 101
3/11/2002 205 1.95 0.02 10.24 0.31 19.46 0.09 5169 5505 107
3/12/2002 206 1.97 0.03 10.35 0.04 19.60 0.27 5215 5505 106
3/13/2002 207 2.07 0.06 10.24 0.08 19.47 0.18 5170 5610 109
3/14/2002 208 1.92 0.06 10.67 0.08 19.85 0.34 5299 5655 107
3/15/2002 209 2.10 0.05 10.88 0.12 18.78 0.16 5230 5775 110
3/18/2002 210 191 0.02 10.06 0.29 20.79 0.08 5152 5235 102
3/19/2002 211 2.12 0.08 10.40 0.24 20.97 0.28 5267 5345 101
3/20/2002 212 214 0.01 10.30 0.03 21.36 0.23 5308 5360 101
3/21/2002 213 1.86 0.02 10.05 0.18 20.58 0.36 5122 5130 100
3/22/2002 214 2.10 0.06 10.27 0.05 21.52 0.09 5313 5365 101
3/25/2002 215 1.98 0.04 10.37 0.08 21.35 0.03 5281 5450 103
3/26/2002 216 2.04 0.02 9.43 0.12 20.04 0.22 5092 5310 104
3/27/2002 217 2.08 0.08 9.87 0.11 20.84 0.06 5316 5540 104
3/28/2002 218 2.04 0.10 9.61 0.11 20.16 0.04 5193 5410 104
3/29/2002 219 2.03 0.05 10.11 0.03 18.86 0.10 5110 5345 105
4/1/2002 220 1.88 0.01 10.18 0.07 19.55 0.11 5265 5320 101
4/2/2002 221 1.96 0.10 10.76 0.04 20.72 0.12 5555 5750 104
4/3/2002 222 1.96 0.03 10.36 0.05 20.30 0.07 5454 5570 102
4/4/2002 223 1.94 0.02 9.84 0.20 19.47 0.13 5214 5360 103
4/5/2002 224 2.06 0.04 9.84 0.06 20.07 0.14 5354 5485 102
4/8/2002 225 2.07 0.01 10.28 0.03 20.51 0.03 5490 5575 102
4/9/2002 226 1.90 0.03 9.39 0.02 20.40 0.15 5283 5390 102
4/10/2002 227 2.06 0.03 9.65 0.11 21.51 0.03 5542 5680 102
4/11/2002 228 1.99 0.04 9.34 0.08 20.77 0.06 5440 5460 100
4/12/2002 229 2.09 0.02 10.07 0.03 20.19 0.05 5437 5440 100
4/15/2002 230 2.08 0.01 9.94 0.23 20.96 0.16 5516 5580 101
4/16/2002 231 2.10 0.02 10.02 0.04 21.67 0.08 5331 5370 101
4/17/2002 232 1.98 0.05 9.82 0.02 20.84 0.13 5145 5220 101
4/18/2002 233 2.00 0.03 10.01 0.07 21.00 0.08 5192 5275 102
4/19/2002 234 2.08 0.08 10.52 0.38 20.78 0.14 5251 5325 101
4/22/2002 235 1.96 0.02 9.70 0.10 20.85 0.10 5402 5525 102
4/23/2002 236 1.97 0.02 9.89 0.05 20.02 0.02 5292 5330 101
4/24/2002 237 2.10 0.08 10.42 0.28 20.62 0.05 5484 5540 101
4/25/2002 238 211 0.02 10.17 0.09 20.35 0.21 5401 5495 102
4/26/2002 239 2.08 0.06 9.88 0.07 20.67 0.15 5446 5470 100
4/29/2002 240 2.14 0.10 9.58 0.14 20.53 0.03 5483 5475 100
4/30/2002 241 2.08 0.03 9.85 0.11 21.07 0.12 5641 5640 100
5/1/2002 242 2.03 0.08 10.41 0.13 21.07 0.06 5672 5535 98
5/2/2002 243 191 0.04 9.98 0.03 20.18 0.08 5440 5335 98
5/3/2002 244 1.95 0.05 9.89 0.16 19.97 0.34 5197 5300 102
5/6/2002 245 1.99 0.04 9.74 0.01 21.15 0.03 5488 5630 103
5/7/2002 246 1.99 0.03 10.15 0.10 20.41 0.01 5473 5510 101
5/8/2002 247 1.90 0.01 9.79 0.02 21.20 0.19 5493 5600 102
5/9/2002 248 2.10 0.04 10.00 0.04 20.66 0.03 5477 5545 101
5/10/2002 249 1.95 0.07 9.41 0.33 20.22 0.37 5255 5360 102
5/13/2002 250 2.04 0.06 9.26 0.07 21.04 0.11 5409 5440 101
5/14/2002 251 2.09 0.04 9.87 0.01 20.89 0.02 5486 5525 101
5/15/2002 252 1.97 0.06 9.44 0.07 20.08 0.44 5241 5130 98
5/16/2002 253 213 0.04 9.92 0.03 20.82 0.04 5559 5415 97
5/17/2002 254 2.04 0.05 9.69 0.10 20.95 0.35 5478 5295 97
5/20/2002 255 2.03 0.02 9.74 0.03 21.05 0.10 5513 5330 97
5/21/2002 256 1.98 0.03 10.06 0.12 20.73 0.64 5477 5455 100
5/22/2002 257 2.17 0.00 9.78 0.13 20.77 0.08 5513 5270 96
5/23/2002 258 2.09 0.03 10.32 0.09 21.39 0.07 5680 5495 97
5/24/2002 259 1.94 0.05 9.58 0.21 20.89 0.25 5467 5345 98
5/27/2002 260 2.08 0.02 10.32 0.03 21.25 0.10 5707 5495 96
5/28/2002 261 191 0.05 10.29 0.03 21.84 0.08 5782 5615 97
5/29/2002 262 1.99 0.14 9.65 0.26 19.87 0.15 5381 5132 95
5/30/2002 263 2.02 0.10 9.42 0.46 20.13 0.35 5394 5250 97
5/31/2002 264 2.02 0.03 10.12 0.14 21.63 0.04 5679 5415 95
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GMVC Daily Exposure Concentrations and Nominal Usage

Study Number FY 01-013

Chamber 6 (2g/m®)

Chamber 7 (10 g/m°)

Chamber 8 (20g/m°)

Nominal Usage (Mass Balance)

¥% Usage
Exposure Anticipated Actual (Actual /
Date Day Conc. Stdev Conc. Stdev Conc. Stdev Usage (9) Usage (g) | Anticipated)

6/3/2002 265 1.97 0.03 9.90 0.07 20.86 0.19 5575 5335 96
6/4/2002 266 1.90 0.08 9.34 0.07 20.71 0.03 5502 5280 96
6/5/2002 267 191 0.03 10.11 0.06 21.45 0.09 5640 5320 94
6/6/2002 268 1.92 0.02 10.08 0.09 20.57 0.34 5380 5130 95
6/7/2002 269 2.02 0.05 9.55 0.01 21.06 0.11 5310 5050 95
6/10/2002 270 2.03 0.05 10.14 0.05 21.42 0.01 5454 5285 97
6/11/2002 271 2.06 0.05 10.10 0.06 20.82 0.03 5372 5370 100
6/12/2002 272 1.92 0.03 9.83 0.11 20.77 0.29 5274 5205 99
6/13/2002 273 2.01 0.09 9.47 0.05 20.47 0.11 5276 5205 99
6/14/2002 274 2.04 0.01 9.55 0.06 20.39 0.08 5316 5245 99
6/17/2002 275 2.01 0.03 10.26 0.09 20.85 0.05 5504 5460 99
6/18/2002 276 2.10 0.01 9.81 0.24 20.15 0.04 5357 5390 101
6/19/2002 277 2.08 0.03 9.85 0.04 19.92 0.05 5361 5250 98
6/20/2002 278 2.16 0.01 9.61 0.03 20.17 0.09 5302 5160 97
6/21/2002 279 2.11 0.01 9.91 0.05 21.23 0.10 5404 5310 98
6/24/2002 280 1.94 0.05 10.04 0.08 20.68 0.18 5472 5385 98
6/25/2002 281 2.03 0.02 10.55 0.04 20.76 0.09 5533 5480 99
6/26/2002 282 1.98 0.06 9.84 0.07 19.73 0.18 5322 5335 100
6/27/2002 283 217 0.01 9.45 0.06 20.08 0.19 5332 5305 99
6/28/2002 284 2.14 0.03 9.92 0.17 20.35 0.24 5413 5450 101
7/1/2002 285 1.99 0.04 9.80 0.12 21.20 0.23 5409 5405 100
7/2/2002 286 2.12 0.05 10.02 0.09 21.43 0.17 5489 5415 99
7/3/2002 287 1.90 0.01 9.99 0.04 20.61 0.05 5368 5290 99
7/4/2002 o Holiday Holiday Holiday Holiday

7/5/2002 288 2.05 0.02 9.84 0.14 20.69 0.18 5443 5360 98
7/8/2002 289 2.06 0.02 9.47 0.07 21.01 0.15 5375 5280 98
7/9/2002 290 2.09 0.08 9.89 0.18 20.54 0.27 5425 5295 98
7/10/2002 291 2.01 0.05 9.98 0.15 21.40 0.21 5496 5420 99
7/11/2002 292 2.06 0.03 10.51 0.05 21.19 0.24 5545 5470 99
7/12/2002 293 2.09 0.02 10.01 0.07 21.08 0.04 5403 5380 100
7/15/2002 294 211 0.03 10.16 0.08 20.52 0.34 5425 5315 98
7/16/2002 295 2.04 0.13 9.81 0.03 20.77 0.09 5385 5275 98
7/17/2002 296 1.86 0.04 9.74 0.02 20.62 0.11 5287 5230 99
7/18/2002 297 2.03 0.15 9.54 0.26 19.88 0.92 5188 5025 97
7/19/2002 298 2.00 0.09 9.74 0.04 20.32 0.41 5312 5125 96
7/22/2002 299 1.96 0.13 10.23 0.11 19.82 0.08 5259 5005 95
7/23/2002 300 2.10 0.06 10.48 0.25 20.95 0.35 5496 5225 95
7/24/2002 301 2.01 0.05 10.78 0.15 21.71 0.15 5655 5355 95
7/25/2002 302 1.94 0.02 10.79 0.03 21.03 0.23 5496 5230 95
7/26/2002 303 1.86 0.06 10.52 0.13 20.09 0.52 5220 5035 96
7/29/2002 304 2.02 0.05 10.57 0.07 19.64 0.31 5343 5285 99
7/30/2002 305 2.10 0.04 10.55 0.06 18.83 0.08 5241 5210 99
7/31/2002 306 1.98 0.01 9.69 0.28 19.90 0.06 5233 5160 99
8/1/2002 307 1.99 0.04 9.96 0.14 20.59 0.25 5339 5235 98
8/2/2002 308 2.01 0.02 9.46 0.42 20.07 0.10 5332 5235 98
8/5/2002 309 1.94 0.04 9.50 0.08 20.50 0.09 5108 4890 96
8/6/2002 310 2.00 0.09 10.08 0.09 21.09 0.13 5346 5165 97
8/7/2002 311 1.94 0.05 9.91 0.31 19.81 0.54 5070 4895 97
8/8/2002 312 1.94 0.03 9.56 0.07 21.65 0.07 5309 5100 96
8/9/2002 313 2.15 0.02 10.23 0.08 21.24 0.08 5317 5090 96
8/12/2002 314 2.07 0.03 9.69 0.02 18.53 0.25 5236 5620 107
8/13/2002 315 1.96 0.07 10.12 0.21 20.87 0.23 5484 5315 97
8/14/2002 316 211 0.09 9.78 0.10 19.28 0.72 5143 5620 109
8/15/2002 317 2.09 0.05 10.43 0.36 21.10 0.55 5609 5525 99
8/16/2002 318 2.04 0.04 9.51 0.45 20.70 0.41 5285 5095 96
8/19/2002 319 1.95 0.04 10.44 0.10 21.05 0.05 5281 4930 93
8/20/2002 320 2.02 0.06 9.88 0.04 21.55 0.06 5254 4960 94
8/21/2002 321 1.99 0.06 10.51 0.13 20.57 0.16 5218 4940 95
8/22/2002 322 2.10 0.04 10.50 0.05 21.17 0.35 5357 5040 94
8/23/2002 323 2.01 0.05 10.32 0.04 21.02 0.04 5280 5020 95
8/26/2002 324 1.92 0.01 10.26 0.04 21.14 0.08 5377 5020 93
8/27/2002 325 2.09 0.04 9.92 0.15 21.05 0.27 5339 5140 96
8/28/2002 326 2.07 0.04 10.56 0.06 21.20 0.04 5464 5110 94
8/29/2002 327 213 0.03 10.10 0.08 20.49 0.07 5290 4990 94
8/30/2002 328 2.01 0.01 10.62 0.03 21.18 0.09 5524 5170 94
9/2/2002 329 1.95 0.07 10.03 0.37 20.49 0.64 5037 4850 96
9/3/2002 330 2.07 0.03 10.21 0.14 19.20 0.12 5018 4915 98
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GMVC Daily Exposure Concentrations and Nominal Usage

Study Number FY 01-013

Chamber 6 (2g/m®)

Chamber 7 (10 g/m°)

Chamber 8 (20g/m°)

Nominal Usage (Mass Balance)

¥% Usage
Exposure Anticipated Actual (Actual /
Date Day Conc. Stdev Conc. Stdev Conc. Stdev Usage (9) Usage (g) | Anticipated)
9/4/2002 331 2.00 0.01 9.44 0.09 20.54 0.03 5065 5215 103
9/5/2002 332 1.98 0.02 9.69 0.05 19.41 0.08 5007 5080 101
9/6/2002 333 2.03 0.03 10.24 0.04 21.28 0.38 5388 5135 95
9/9/2002 334 1.94 0.02 10.56 0.02 20.72 0.11 5377 5245 98
9/10/2002 335 1.99 0.01 9.96 0.08 21.38 0.17 5397 4990 92
9/11/2002 336 1.87 0.08 10.40 0.01 21.27 0.26 5438 5145 95
9/12/2002 337 2.00 0.03 10.08 0.04 19.89 0.20 5176 4835 93
9/13/2002 338 2.12 0.05 10.00 0.06 21.53 0.12 5462 5115 94
9/16/2002 339 1.96 0.02 10.15 0.03 21.28 0.03 5428 5160 95
9/17/2002 340 2.07 0.12 9.34 0.07 20.08 1.01 5242 4985 95
9/18/2002 341 2.07 0.02 9.83 0.13 19.26 0.12 5491 5290 96
9/19/2002 342 1.93 0.02 9.43 0.03 19.32 0.12 5328 5285 99
9/20/2002 343 1.96 0.07 9.78 0.02 19.44 0.06 5310 5260 99
9/23/2002 344 191 0.01 9.33 0.02 20.15 0.21 5466 5280 97
9/24/2002 345 1.90 0.02 9.70 0.16 19.63 0.05 5426 5230 96
9/25/2002 346 2.03 0.09 9.61 0.14 19.92 0.08 5505 5250 95
9/26/2002 347 2.01 0.05 9.92 0.04 19.43 0.18 5472 5305 97
9/27/2002 348 2.09 0.07 9.72 0.06 19.56 0.55 5516 5375 97
9/30/2002 349 2.02 0.01 9.43 0.03 20.09 0.05 5398 5330 99
10/1/2002 350 1.89 0.03 10.09 0.05 19.61 0.24 5410 5410 100
10/2/2002 351 1.94 0.03 9.98 0.02 20.09 0.02 5487 5420 99
10/3/2002 352 1.94 0.02 9.96 0.03 20.16 0.03 5505 5445 99
10/4/2002 353 2.03 0.01 9.87 0.12 19.72 0.22 5394 5280 98
10/7/2002 354 211 0.03 9.74 0.07 19.68 0.06 5405 5285 98
10/8/2002 355 2.10 0.05 10.27 0.10 19.53 0.11 5450 5400 99
10/9/2002 356 2.16 0.02 10.02 0.01 19.86 0.16 5463 5375 98
10/10/2002 357 2.10 0.02 9.73 0.07 18.65 0.19 5146 5140 100
10/11/2002 358 1.90 0.01 9.31 0.05 18.44 0.12 5015 5075 101
10/14/2002 359 212 0.04 10.15 0.05 19.58 0.14 5430 5370 99
10/15/2002 360 1.98 0.02 10.18 0.07 19.45 0.04 5429 5415 100
10/16/2002 361 2.03 0.04 9.54 0.31 19.15 0.05 5285 5220 99
10/17/2002 362 2.02 0.02 9.81 0.06 19.96 0.16 5513 5605 102
10/18/2002 363 2.05 0.02 9.53 0.17 20.09 0.09 5419 5455 101
10/21/2002 364 1.99 0.03 9.56 0.04 20.06 0.08 5430 5480 101
10/22/2002 365 1.99 0.09 9.99 0.15 19.69 0.48 5432 5505 101
10/23/2002 366 1.96 0.03 10.13 0.04 20.07 0.16 5487 5550 101
10/24/2002 367 2.16 0.02 10.47 0.04 18.95 0.08 5391 5420 101
10/25/2002 368 2.06 0.03 9.45 0.02 19.62 0.08 5317 5465 103
10/28/2002 369 1.93 0.01 9.93 0.04 19.98 0.03 5449 5670 104
10/29/2002 370 2.07 0.02 9.99 0.06 19.87 0.03 5464 5665 104
10/30/2002 371 2.06 0.07 10.29 0.12 19.77 0.08 5492 5320 97
10/31/2002 372 2.07 0.01 9.88 0.10 20.29 0.05 5503 5670 103
11/1/2002 373 1.99 0.01 9.83 0.14 19.53 0.06 5312 5330 100
11/4/2002 374 2.05 0.01 10.33 0.08 19.74 0.13 5469 5580 102
11/5/2002 375 2.02 0.01 9.78 0.08 19.74 0.07 5355 5480 102
11/6/2002 376 1.98 0.02 9.84 0.03 20.04 0.10 5415 5550 102
11/7/2002 377 1.97 0.03 10.09 0.04 20.11 0.05 5456 5595 103
11/8/2002 378 1.90 0.02 10.23 0.03 19.89 0.05 5429 5725 105
11/11/2002 379 1.95 0.01 9.58 0.02 21.03 0.06 5365 5595 104
11/12/2002 380 2.16 0.01 10.30 0.11 20.23 0.10 5443 5600 103
11/13/2002 381 2.08 0.01 9.45 0.04 21.16 0.04 5364 5565 104
11/14/2002 382 1.96 0.02 10.43 0.02 20.66 0.08 5448 5535 102
11/15/2002 383 2.05 0.02 10.19 0.04 20.46 0.02 5392 5515 102
11/18/2002 384 2.05 0.02 10.49 0.01 20.48 0.06 5528 5565 101
11/19/2002 385 2.06 0.06 10.02 0.03 19.82 0.02 5339 5345 100
11/20/2002 386 1.88 0.02 10.49 0.01 19.99 0.02 5405 5370 99
11/21/2002 387 1.94 0.11 10.22 0.07 20.08 0.09 5385 5365 100
11/22/2002 388 1.88 0.01 9.70 0.08 20.39 0.05 5422 5445 100
11/25/2002 389 2.05 0.03 10.31 0.06 21.10 0.09 5567 5650 101
11/26/2002 390 1.92 0.06 9.91 0.06 20.51 0.10 5389 5370 100
11/27/2002 391 2.00 0.01 10.15 0.09 20.50 0.06 5443 5330 98
11/28/2002 ok Holiday Holiday Holiday Holiday
11/29/2002 392 2.09 0.01 10.14 0.04 19.44 0.03 5342 5475 102
12/2/2002 393 1.99 0.03 10.04 0.05 20.51 0.03 5487 5510 100
12/3/2002 394 1.92 0.06 10.53 0.17 19.68 0.09 5393 5415 100
12/4/2002 395 1.86 0.02 10.22 0.07 19.56 0.11 5286 5290 100
12/5/2002 396 1.98 0.02 9.44 0.21 19.65 0.06 5182 5170 100
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GMVC Daily Exposure Concentrations and Nominal Usage

Study Number FY 01-013

Chamber 6 (2g/m®)

Chamber 7 (10 g/m°)

Chamber 8 (20g/m°)

Nominal Usage (Mass Balance)

¥% Usage
Exposure Anticipated Actual (Actual /
Date Day Conc. Stdev Conc. Stdev Conc. Stdev Usage (9) Usage (g) | Anticipated)
12/6/2002 397 1.87 0.02 9.68 0.02 20.52 0.08 5377 5310 99
12/9/2002 398 2.10 0.01 9.56 0.35 20.32 0.37 5318 5330 100
12/10/2002 399 1.97 0.07 9.88 0.05 19.44 0.02 5210 5245 101
12/11/2002 400 1.96 0.10 9.65 0.13 20.72 0.14 5388 5460 101
12/12/2002 401 2.04 0.04 9.72 0.20 20.41 0.09 5323 5405 102
12/13/2002 402 1.99 0.07 9.87 0.18 19.76 0.26 5252 5325 101
12/16/2002 403 1.97 0.02 10.03 0.04 19.69 0.36 5323 5390 101
12/17/2002 404 2.14 0.04 9.62 0.12 19.81 0.53 5297 5380 102
12/18/2002 405 2.08 0.03 9.82 0.19 20.13 0.14 5366 5400 101
12/19/2002 406 2.06 0.03 9.69 0.12 19.60 0.13 5280 5195 98
12/20/2002 407 2.12 0.00 10.00 0.07 19.85 0.05 5403 5370 99
12/23/2002 408 1.96 0.09 9.81 0.10 19.54 0.40 5178 5355 103
12/24/2002 409 1.96 0.02 9.76 0.17 19.37 0.16 5171 5265 102
12/25/2002 ** Holiday Holiday Holiday Holiday
12/26/2002 410 2.01 0.03 9.75 0.06 20.02 0.48 5269 5360 102
12/27/2002 411 1.99 0.07 9.86 0.20 19.68 0.31 5248 5235 100
12/30/2002 412 2.00 0.04 9.57 0.31 19.71 0.48 5266 5120 97
12/31/2002 413 1.99 0.03 9.35 0.16 20.34 0.48 5335 5230 98
1/1/2003 ** Holiday Holiday Holiday Holiday
1/2/2003 414 2.07 0.04 10.17 0.23 21.00 0.37 5597 5490 98
1/3/2003 415 2.11 0.03 10.22 0.06 19.61 0.21 5335 5335 100
1/6/2003 416 2.04 0.01 9.74 0.14 20.11 0.20 5254 5165 98
1/7/2003 417 2.04 0.08 9.63 0.24 19.97 0.37 5247 5115 97
1/8/2003 418 211 0.01 10.40 0.09 20.44 0.05 5464 5325 97
1/9/2003 419 214 0.01 10.56 0.03 20.22 0.13 5472 5410 99
1/10/2003 420 2.09 0.03 10.18 0.02 20.46 0.02 5414 5355 99
1/13/2003 421 2.01 0.04 10.46 0.07 19.81 0.50 5318 5140 97
1/14/2003 422 1.96 0.05 10.16 0.33 19.82 0.19 5243 5155 98
1/15/2003 423 2.01 0.06 9.93 0.41 20.14 0.19 5375 5525 103
1/16/2003 424 1.98 0.02 9.97 0.22 19.49 0.42 5223 5415 104
1/17/2003 425 2.03 0.04 9.60 0.25 19.69 0.20 5196 5560 107
1/20/2003 426 2.10 0.04 9.61 0.08 20.23 0.10 5282 5750 109
1/21/2003 427 2.00 0.01 9.82 0.09 19.80 0.06 5231 5590 107
1/22/2003 428 2.02 0.06 9.70 0.17 19.23 0.58 5126 5405 105
1/23/2003 429 1.98 0.06 9.59 0.29 19.82 0.47 5195 5665 109
1/24/2003 430 1.99 0.04 10.36 0.13 19.20 0.08 5175 5535 107
1/27/2003 431 2.07 0.06 10.31 0.45 20.07 0.32 5345 5420 101
1/28/2003 432 191 0.03 9.70 0.05 20.51 0.06 5287 5430 103
1/29/2003 433 211 0.04 10.23 0.01 20.05 0.06 5330 5460 102
1/30/2003 434 1.89 0.03 10.47 0.04 20.58 0.07 5418 5550 102
1/31/2003 435 2.04 0.08 9.76 0.05 19.34 0.55 5152 5250 102
2/3/2003 436 2.05 0.05 9.95 0.19 19.99 0.14 5260 5470 104
2/4/2003 437 2.09 0.10 9.91 0.18 19.23 0.49 5128 5395 105
2/5/2003 438 2.06 0.04 9.90 0.47 19.33 0.37 5139 5430 106
2/6/2003 439 1.97 0.07 9.52 0.25 19.88 0.13 5137 5415 105
2/7/2003 440 2.10 0.07 9.58 0.14 20.39 0.07 5277 5530 105
2/10/2003 441 2.00 0.02 9.90 0.07 21.20 0.01 5425 5620 104
2/11/2003 442 1.90 0.05 10.30 0.07 20.68 0.08 5478 5650 103
2/12/2003 443 1.97 0.06 9.71 0.17 19.79 0.36 5231 5400 103
2/13/2003 444 1.99 0.01 10.12 0.02 19.34 0.22 5217 5360 103
2/14/2003 445 2.01 0.02 9.80 0.06 20.36 0.02 5423 5655 104
2/17/2003 446 2.05 0.02 9.62 0.08 18.88 0.04 5173 5450 105
2/18/2003 447 1.90 0.08 9.91 0.10 19.23 0.11 5269 5515 105
2/19/2003 448 2.05 0.14 9.79 0.17 18.94 0.39 5253 5450 104
2/20/2003 449 1.88 0.03 10.28 0.14 19.36 0.08 5376 5605 104
2/21/2003 450 2.05 0.05 9.68 0.22 20.54 0.20 5274 5420 103
2/24/2003 451 2.08 0.02 10.26 0.03 19.70 0.11 5159 5475 106
2/25/2003 452 1.99 0.07 9.61 0.24 19.48 0.35 5121 5395 105
2/26/2003 453 1.94 0.06 9.77 0.29 19.69 0.28 5179 5390 104
2/27/2003 454 1.94 0.03 9.90 0.29 19.91 0.21 5242 5435 104
2/28/2003 455 2.00 0.03 9.49 0.06 20.42 0.04 5294 5585 105
3/3/2002 456 1.96 0.02 9.56 0.26 20.10 0.18 5190 5440 105
3/4/2002 457 2.04 0.01 10.02 0.16 20.59 0.14 5352 5520 103
3/5/2002 458 1.99 0.04 9.80 0.20 19.94 0.27 5205 5405 104
3/6/2002 459 2.00 0.04 9.79 0.02 20.80 0.02 5317 5525 104
3/7/2002 460 1.94 0.04 10.66 0.29 21.64 0.25 5598 5730 102
3/10/2003 461 2.09 0.03 9.62 0.16 19.53 0.06 5205 5335 102
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GMVC Daily Exposure Concentrations and Nominal Usage

Study Number FY 01-013

Chamber 6 (2g/m®)

Chamber 7 (10 g/m°)

Chamber 8 (20g/m°)

Nominal Usage (Mass Balance)

¥% Usage
Exposure Anticipated Actual (Actual /
Date Day Conc. Stdev Conc. Stdev Conc. Stdev Usage (9) Usage (g) | Anticipated)

3/11/2003 462 1.99 0.08 9.48 0.16 20.22 0.15 5280 5380 102
3/12/2003 463 1.93 0.08 9.63 0.23 19.63 0.43 5208 5320 102
3/13/2003 464 2.06 0.01 9.60 0.15 19.60 0.40 5210 5310 102
3/14/2003 465 1.99 0.04 9.56 0.10 19.62 0.39 5168 5285 102
3/17/2003 466 1.96 0.02 9.60 0.12 19.93 0.07 5315 5610 106
3/18/2003 467 2.07 0.03 9.98 0.13 20.37 0.19 5339 5600 105
3/19/2003 468 1.97 0.03 9.56 0.20 20.15 0.15 5232 5420 104
3/20/2003 469 1.97 0.06 9.38 0.08 20.99 0.08 5340 5490 103
3/21/2003 470 2.05 0.03 9.76 0.18 20.04 0.15 5229 5525 106
3/24/2003 471 1.97 0.03 10.31 0.41 20.26 0.17 5276 5395 102
3/25/2003 472 2.02 0.04 9.91 0.18 20.48 0.13 5267 5320 101
3/26/2003 473 2.00 0.06 10.27 0.22 20.13 0.27 5242 5160 98
3/27/2003 474 1.95 0.03 10.01 0.13 19.74 0.58 5278 5210 99
3/28/2003 475 1.98 0.01 9.78 0.29 20.05 0.10 5308 5190 98
3/31/2003 476 2.03 0.06 9.82 0.24 19.20 0.27 5138 5250 102
4/1/2003 477 1.97 0.07 9.67 0.30 19.97 0.40 5236 5420 104
4/2/2003 478 2.05 0.08 9.76 0.29 19.62 0.15 5165 5230 101
4/3/2003 479 2.00 0.15 9.69 0.23 19.78 0.19 5221 5420 104
4/4/2003 480 1.97 0.02 9.72 0.10 19.50 0.06 5137 5310 103
4/7/2003 481 1.97 0.05 9.71 0.20 21.04 0.06 5391 5510 102
4/8/2003 482 1.97 0.09 10.09 0.09 19.69 0.34 5230 5330 102
4/9/2003 483 2.01 0.02 10.42 0.06 20.19 0.06 5491 5555 101
4/10/2003 484 1.97 0.07 9.81 0.19 19.90 0.28 5218 5370 103
4/11/2003 485 2.06 0.04 9.90 0.06 20.57 0.06 5393 5515 102
4/14/2003 486 213 0.03 10.29 0.02 20.29 0.22 5454 5755 106
4/15/2003 487 2.12 0.01 9.95 0.24 19.43 0.34 5263 5474 104
4/16/2003 488 2.02 0.03 10.05 0.09 20.60 0.05 5452 5465 100
4/17/2003 489 1.95 0.01 10.07 0.26 20.68 0.21 5455 5530 101
4/18/2003 490 2.08 0.01 10.13 0.17 19.87 0.36 5326 5325 100
4/21/2003 491 2.06 0.04 10.10 0.13 19.85 0.45 5285 5325 101
4/22/2003 492 1.97 0.02 10.06 0.04 19.98 0.38 5283 5345 101
4/23/2003 493 1.99 0.03 9.80 0.04 20.16 0.30 5287 5410 102
4/24/2003 494 1.96 0.07 9.87 0.23 19.73 0.28 5216 5090 98
4/25/2003 495 2.05 0.06 9.73 0.14 19.94 0.27 5249 5085 97
4/28/2003 496 2.02 0.02 9.56 0.66 19.53 1.05 5107 4930 97
4/29/2003 497 2.03 0.02 9.97 0.13 20.10 0.06 5271 5370 102
4/30/2003 498 2.01 0.10 10.27 0.30 19.87 0.33 5277 5175 98
5/1/2003 499 2.01 0.03 9.81 0.12 19.93 0.17 5213 5090 98
5/2/2003 500 2.03 0.01 9.69 0.12 20.36 0.11 5293 5135 97
5/5/2003 501 2.13 0.04 10.16 0.05 20.55 0.34 5408 5230 97
5/6/2003 502 1.99 0.03 10.38 0.27 19.53 0.19 5230 5270 101
5/7/2003 503 2.00 0.06 9.88 0.16 19.72 0.34 5188 5125 99
5/8/2003 504 2.03 0.04 9.97 0.04 20.16 0.07 5288 5140 97
5/9/2003 505 2.06 0.02 9.91 0.10 19.97 0.06 5254 5105 97
5/12/2003 506 1.99 0.11 9.77 0.11 19.59 0.11 5154 4965 96
5/13/2003 507 2.08 0.03 9.84 0.05 20.01 0.04 5246 5030 96
5/14/2003 508 2.02 0.07 9.74 0.04 19.77 0.06 5185 5325 103
5/15/2003 509 2.01 0.02 9.52 0.50 19.30 0.48 5075 5280 104
5/16/2003 510 2.09 0.03 10.04 0.15 19.94 0.52 5271 5465 104
5/19/2003 511 2.08 0.03 10.11 0.08 20.48 0.21 5251 5500 105
5/20/2003 512 2.13 0.01 9.80 0.30 20.74 0.17 5248 5365 102
5/21/2003 513 2.09 0.01 9.75 0.28 20.02 0.17 5203 5365 103
5/22/2003 514 2.05 0.01 10.09 0.59 20.56 0.78 5331 5525 104
5/23/2003 515 2.04 0.03 10.07 0.52 20.81 0.24 5380 5605 104
5/26/2003 516 2.01 0.05 10.07 0.09 19.84 0.13 5155 5295 103
5/27/2003 517 1.99 0.03 10.08 0.12 20.54 0.40 5265 5465 104
5/28/2003 518 2.06 0.04 9.89 0.23 20.35 0.13 5241 5445 104
5/29/2003 519 2.02 0.01 9.91 0.15 19.93 0.34 5312 5555 105
5/30/2003 520 1.94 0.03 9.85 0.42 19.90 0.15 5286 5515 104

Average 2.02 10.00 20.29 5413 5359 99

STDEV 0.07 0.37 0.74 211 234 4

% Target 100.82 99.98 101.45

*11/28/01 (Exposure Day 134). Did not expose for a full day because of fluctuations in the chamber supply air. We exposed for approximately 40 minutes
at average concentrations of 1.53 g/m°, 7.88 g/m®, and 13.62 g/m3. The supply air system was repaired and normal exposures were conducted the

following day.
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E-6 Summary of GMVC Room Air Sampling Results

E-41



Study Number FY 01-013

Summary of GMVC Room Air Sampling Results

Measured Sample

Date Exposure | poom Air Stdev. Time
Day 3 .

Conc. (g/m°) (min)
9/13/2001 81 0.02 0.01 20
11/13/2001 124 0.5 0.02 13
11/14/2001 125 0.31 0.01 21
2/5/2002 181 -0.2 0.04 18
4/29/2002 240 0.14 0.02 30
7/22/2002 299 0.06 0.01 30
10/14/2002 359 0.11 0.06 20
1/2/2003 414 -0.06 0.02 20
5/28/2003 518 0.07 0.01 20

* Samples taken using the Low Miran during last part of exposure day
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E-7  Aerosol Scientist’s Report
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Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

METHOD
Test Substance Identification, Source, and Storage

Gasoline MTBE Vapor Condensate (GMVC; Lot Number API 00-02) was prepared and
supplied in 420-pound and 20-pound gas cylinders by Chevron Research and Technology Center

(CRTC; Richmond, CA). Original characterization of the test substance was performed by
CRTC. The reference gas chromatographic profile of the 19 key components was provided by
ExxonMobil Biomedical Sciences, Inc. (EMBSI), Annandale, NJ. Twenty-pound cylinders and
some 420-pound cylinders were stored at ambient temperature in a storage building dedicated for
that purpose at the Lovelace Respiratory Research Institute (LRRI). The remaining 420-pound
cylinders were stored in an outside, controlled area at ambient temperature. The test substance
was transferred, as needed, from the 420-pound to the 20-pound cylinders. Only authorized
personnel were allowed access to the test substance. Receipt, use, and inventory of this test

substance were documented.

Analysis. Before dispensing GMVC from each 420 pound tank, a liquid sample was transferred
from the 420-pound tank to a small glass vial with a crimp top. A 50 puL sample of liquid was
injected into a Tedlar bag for gas chromatographic analysis at LRRI. The analytical method is
described under Section “Qualitative Analysis of the Hydrocarbon Composition of the Test

Substance and Exposure Atmosphere by Gas Chromatography.”

Reserve Sample. The Sponsor-contracted archives have retained samples of the test substance.

Exposure System

The exposure system consisted of four level [low, mid, and high target concentration
levels and control (air only)] H-2000 whole-body chambers [Lab Products, Inc., Seaford, DE],
the vapor generation system, and the on-line gas analysis system [Miran infrared spectrometers].

Figure E-1 is a schematic representation of a typical H-2000 chamber in the exposure system.
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Figure E-1. Gasoline MTBE Vapor Exposure System

Figure E-2 shows the layout of the four chamber system in room 408 and the adjacent
room housing the Miran 1A infrared spectrometers and other equipment. The chamber system
was housed in a separate room for safety requirements. Room 408 was modified to meet
National Fire Protection Association (NFPA) requirements for class I liquids. Electrical
equipment was excluded from use in room 408, so the Miran 1A infrared spectrometers used for
analyzing the chamber atmospheres and other electrical equipment were operated in a separate

room.

E-46



Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

Miran
MIR1 Freezer e
ER409 e

20# Gas Tank

Work Table }O O

Generator
Cabinet

High Level
CBR8

Xt

MobileTedlar
Bag Setup

H B
le

Miran
MIR8
Tabl

Change
Chamber

OIQ)
GC2
Mid Level ‘
CBR7
=
TH
Change = ==
Chamber A “
®

Low Level
CBR6
1

Table

Xt

Miran
MIR6

Control
CBR5

Computer Control
P Cabinet

Gasoline MTBE Vapor Condensate Monitoring & Controls
Room 408 Room 409

Figure E-2. Gasoline Vapor Condensate Exposure System Room Layout

H-2000 Whole-Body Chambers. The rats were housed 24 hours per day during quarantine and

exposure in the H-2000 whole-body inhalation chambers (Figure E-1). Rats were exposed 6
hours/day (plus 14 minutes, the time for the vapor concentration to reach T90), 5 days/week for
104 weeks (520 exposure days). Initially, all rats were housed separately in 3.8-inch wide by
11-inch long by 8-inch high compartments within stainless steel baskets. When male rats
reached 400 g they were transferred to baskets with 5.7-inch by 11-inch by 8-inch compartments.
Each chamber contained six baskets.

The chambers and cage racks were washed weekly. The cage racks were rotated

clockwise weekly when the rats were transferred from the dirty to the clean chamber.

The chambers were held at approximately 1 inch of water negative pressure with respect
to the exposure room, and the chamber flow rates were maintained at 12 to 15 air changes per
hour (400-500 liters per minute [LPM]). Chamber temperatures were maintained at 20° to 24°C.

Temperature, relative humidity, and chamber air flow rates were continuously monitored 24
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hours per day. Values for the three parameters were recorded at 30-minute intervals by a
computer-based monitoring system. Oxygen concentration in the chambers was maintained at

19%. This parameter was checked daily but not recorded.

A 12-hour light cycle was maintained with lights on at 0600. Light levels in the exposure

room and noise levels in the chambers were determined periodically.

Vapor Generation System. A schematic of the vapor generation system is shown in Figure E-3.

The daily supply of GMVC for each exposure chamber was contained in 20-pound gas storage
cylinders. Exposure atmospheres were generated by controlling the flow of pressurized GMVC
through a rotameter, into a heated stainless steel transfer line where the GMVC was completely
vaporized. Chamber concentrations were controlled by adjusting the flow rates of the GMVC
and dilution air rate. Chamber exhaust was carried to a thermal oxidizer on the roof of the

exposure facility where it was burned.

On-line Gas Analysis System. Chamber atmospheres were monitored continuously by Miran 1A
infrared spectrometers (Foxboro Wilks, Foxboro, CT). The high-, mid-, and low-level exposure
chambers were each monitored with their own analyzer. The analyzers for the high-, mid-, and
low-level chambers underwent weekly five-point calibrations and daily one-point calibration
checks using test substance. A fourth analyzer was devoted to monitoring the control chamber,
the room air, and the hood enclosing the 20-pound tank of test substance. This Miran underwent
a three-point calibration periodically. The Miran 1A analyzers dedicated to the mid- and high-
level chambers were calibrated over a range of 6-35 g/m®. The Miran 1A analyzers for the
control chamber and the low-level chamber were calibrated over a concentration range of

1-7 g/m®,

The absorbance signals, recorded continuously from the first 2 hours, second 2 hours, and
third 2 hours, were averaged to provide three concentration values for each chamber each
exposure day. The mean of the three values from each exposure chamber was reported as the

day’s exposure concentration for that chamber.
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Figure E-3. Vapor Generator for GMVC

Qualitative Assessment of Exposure Atmospheres. The qualitative composition of the exposure

atmosphere in each chamber was determined weekly by gas chromatography using a Shimadzu

Model GC-17A/FID (Columbia, MD). Exposure atmosphere samples were collected from the

chambers into Tedlar sampling bags each week. The atmosphere samples were transferred from

the sampling bags directly to the sampling loop of the GC. The percent peak area of each of 19

components was compared to the EMBSI hydrocarbon profile.

E-49



Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

Qualitative Analysis of the Hydrocarbon Composition of the Test Substance and Exposure

Atmosphere by Gas Chromatography

The hydrocarbon profile of the test substance and the exposure atmosphere was
determined using a Shimadzu Model GC-17A/FID (Columbia, MD) equipped with a Petrocol
DH150 capillary column (Supelco, 150 m x 0.25 mm ID, 1.0 um film thickness). The
chromatographic method was adapted from that used by EMBSI and is summarized in Table
E-1. To validate the system before the exposures began, the retention times and relative peak
intensities of 19 standards of the 19 major components in the test substance were determined.
Each standard vapor was prepared in the concentration expected in the test substance as
determined by EMBSI (see Appendix B) and injected on the GC. These standards and their
relative peak intensities as expected in GMVC are listed in Table E-2. The gas chromatographic
profile of the 19 major peaks (retention time and relative peak area) was compared with that
originally determined for the GMVC by EMBSI and subsequently used as the benchmark for
comparison of the profiles obtained on test substance and exposure atmosphere samples.

Two types of performance checks on the gas chromatograph were conducted during the
study. Each week during the study, the retention times of eight representative components were
determined using a certified mixture containing 760 ppm butane, 2270 ppm isopentane, 160 ppm
trans-2-pentene, 430 ppm 2-methylpentane, 220 ppm hexane, 90 ppm 2,4-dimethylpentane,

100 ppm 2-methylhexane, and 220 ppm isooctane in nitrogen (Matheson Tri-Gas, Irving TX). In
addition, one-point performance qualifications were performed on each day in which chamber
profiles were analyzed. The one-point check was performed using a certified standard of 840
ppm butane in N2 (Matheson Tri-Gas, Irving, TX).
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Table E-1. Gas Chromatograph Operating Conditions for Vapor Condensate Analysis

Analytical Column:

Supelco Petrocol™ DH150
(150 m x 0.25mm) 1.0 um film thickness

Oven Temperature Program:

Initial Temp 35°C
Initial Time 96 minutes
Rate 1 5°C/min to 130°C
Rate 2 20°C/min to 200°C
Final Time 15 minutes
Injector:
Temperature 225°C
Mode Split
Ratio 111:1
Injection Volume 500 pL (vapor)
Detector:
Type Flame lonizing Detector (FID)
Temperature 225°C
Fuel Hydrogen @ 30-60 mL/min
Oxidizer Air @ 300-600 mL/min
Make-up Gas Helium @ 30 mL/min

Table E-2. The Hydrocarbon Components of GMVC
and Their Relative Amounts in BGVC as
Determined by Gas Chromatography

Component Area Percent
Isobutane 2.2
n-Butane 111
Isopentane 31.0
n-Pentane 9.1
Trans-2-pentene 2.0
2-Methyl-2-butene 2.9
MtBE 21.3
2,3-Dimethylbutane 0.9
2-Methylpentane 4.5
3-Methylpentane 2.6
n-Hexane 2.1
Methylcyclopentane 1.1
2,4-Dimethylpentane 0.9
Benzene 1.5
2-Methylhexane 1.0
2,3-Dimethylpentane 1.0
3-Methylhexane 1.1
Isooctane 1.2
Toluene 2.5
Totals 100
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Computer Environmental Monitoring System

A general layout of the Computer Environmental Monitoring System (CEMS) is shown
in Figure E-4. The system is comprised of a computer, LabVIEW data acquisition software,
input/output (1/0O) hardware, transducers, and instruments. LabVIEW serves as the interface
between the operator and the monitoring system. The computer executes the LabVIEW
monitoring program and performs data acquisition, data storage, and directs communications via
data acquisition, serial interface, and signal conditioning hardware. LabVIEW (version 6.0,
National Instruments Corporation, Austin, TX) is a software program that was used to develop
the automation, control, and monitoring application for this study. The LabVIEW application
(“Gas Condensate CEMS”) acquires the signals from the exposure system transducers via 1/0
hardware that converts the transducer signals to voltage measurements. The LabVIEW
application then converts the voltage measurements to physical parameters (i.e., temperature,

pressure, flow, RH).

Computer and

Data Acquisiton /O Hardare Transducers/
software Instruments

[LabVIEW]

Figure E-4. Computer Environmental Monitoring System

Chamber and room temperatures were measured using calibrated series 400 thermistor
probes (Omega Engineering, Stamford, CN), chamber humidities were measured by model
5103VHH calibrated RH sensors (Thermalogic, Hudson, MA), and pressures measured by series
PX41 and PX163 calibrated pressure transducers (Omega Engineering, Stamford, CN). Flows
were calculated from pressure differential measurements across 2-inch orifice meters. The
acquired parameters were summarized by the LabVIEW application in a summary data file each
day, and the mean, minimum, maximum, and standard deviation of each environmental
parameter is written to the file every 30 minutes. The LabVIEW application also is used to start

and stop the exposures and to record average vapor concentrations every 2 hours to a data file.
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RESULTS

Pre-exposure Characterization

The exposure system was tested prior to animal exposures. Characterization included the
following: 1) within-day and between-day consistency of the hydrocarbon profile as determined
by gas chromatography; 2) uniformity of the distribution of total vapor within each chamber;

3) determination of the time for vapor concentration to achieve 90% of the equilibrium target
value (T90); and 4) the exposure atmosphere in the animals’ breathing zone was also examined
for the presence of aerosol particles using a TSI Scanning Mobility Particle Sizer (TSI Industries,
Shoreview, MN). One time, prior to the initiation of animal exposures, the concentration of the
test substance in the generator containment hood and in the exposure room were measured to

ensure that the generator containment hood was operating satisfactorily.

Three-Day Stability Evaluation and Nominal GMVC Usage. Before exposures were initiated the

system was operated for 6 hours/day for 3 consecutive days to determine system stability. The
concentration of vapor in each chamber was close to target and constant within each day, and the
concentrations were reproducible from day to day (Table E-3). Gas chromatographic analysis of
the chamber atmospheres indicated that the relative percentages of the major components were
constant over the 3-day period. The percentages of actual GMVC usage/anticipated usage
(nominal usage) on the 3 days of stability testing were 95, 97, and 90 for Days 1, 2, and 3,

respectively.

Table E-3. Results of 3-Day Stability Evaluations

Target Exposure Achieved Concentration + SD (n = 3)

Concentration (g/m?)/ Day Day 2 Day 3
Chamber number (5/17/01) (5/18/01) (5/19/01)
2 (Chamber 6) 2.06 £ 0.04 1.97+£0.10 1.93+0.05
10 (Chamber 7) 9.45 £0.23 9.37+0.15 9.37+0.28
20 (Chamber 8) 18.8 +0.28 189+ 1.14 19.5+0.37

Homogeneity of Vapor Concentration. The homogeneity of vapor concentration throughout the

exposure chambers was determined by conducting a chamber distribution study. The
concentrations of GMVC were measured from four sampling ports located in front and four

sampling ports located in the back of the chambers during an exposure day and compared to the
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concentration obtained in a reference location within the chamber. The spatial variations
measured in Chambers 6 (2 g/m?), 7 (10 g/m°®), and 8 (20 g/m®) were 3.0%, 1.3%, and 0.8%,
respectively. These results indicate the vapor was distributed evenly within each of the
chambers.

T90 Determination. The amounts of time required to reach T90 were 13, 14.1, and 14.2 minutes

for Chambers 6, 7, and 8, respectively. A T90 of 14 minutes was chosen for use with this study.

Daily exposures periods to GMVC were then 6 hours and 14 minutes.

Confirmation of the Absence of Aerosols. The particle concentrations of air inside Chamber 8,

operated at a target concentration 20 g GMVC/m?, and the control chamber (Chamber 5) were
determined using a TSI Aerodynamic Particle Sizer (model 3321, TSI, Inc., St. Paul, MN).

There was less than 1 particle per cubic centimeter air in the control and high-level chambers,
indicating that there were no GMVC aerosols at the highest target vapor concentration used in

this study.

In-Study Data
Test Substance. The composition of the test substance remained acceptably constant throughout

the study. Results of gas chromatography analyses of the test substance are provided in
Appendix B.

Chamber Distribution Evaluation During Exposures. During the second week of exposures, the

uniformity of vapor distribution was re-evaluated to determine the distribution in the presence of
the test animals. The spatial variations measured in Chambers 6 (low-level chamber, 2 g/m?), 7
(mid-level chamber, 10 g/m®), and 8 (high-level chamber, 20 g/m®) were 2.8%, 0.86%, and 1.8%,
respectively. These results indicated the vapor was distributed evenly within each of the

chambers.

Determination of Nominal Concentration. Daily nominal or “anticipated” usage was calculated

by multiplying the average GMVC concentration in each chamber (low, mid, high; g/m®) by the
total flow through each respective chamber ([L/min * min]/[1000 L/m®]) and then summing the
values for all three chambers. This value was compared to the actual GMVC usage determined
by taking the difference between the weight of the 20-pound cylinder before and after each

exposure.
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Concentration of Test Substance in the Exposure Room. Concentration of the test substance in

the exposure room was determined periodically during the study (at approximately 60-day
intervals) using a Miran 1A Infrared Spectrometer (Foxboro Wilks, Foxboro, CT) operated using

the same settings as used to monitor the low-level exposure chamber.

Chamber Concentrations and Nominal Usage. The overall study means of the daily vapor

concentrations achieved for the 2, 10, and 20 g GMVC/m? vapors are provided in Table E-4.

The overall achieved means were within 2% of target for each exposure concentration. Thus, all
future references to exposure concentration are in terms of target concentration. For the control
chambers, concentrations of “zero” were obtained on all but 15 of the 520 exposure days. On
these 15 days, the readings were below the lowest concentration on the standard curve used to
calibrate the control chamber Miran 1A (1 g GMVC/m?®). Daily results are provided in Appendix
E-5. Concentrations of GMVC in room air were below the concentration of the lowest standard
used to calibrate the Miran 1A (1 g/m*; Appendix E-6).

Table E-4. Summary of GMVC Vapor Concentrations®

Target Achieved Concentrations,
g GMVC/m® g GMVC/m® Percent of Target
0 <1’ NA
2 2.02 £0.07 101
10 10.0+0.37 100
20 20.3+0.74 101

®Results are the mean + SD of vapor concentrations obtained in 520
exposure days.

® Concentrations of “zero” were obtained on all but 15 of the 520
exposure days. On these 15 days, the readings were below the lowest
concentration on the standard curve used to calibrate the control
chamber Miran 1A (1 g GMVC/m?).

The overall average of the daily percent nominal usage was 99% =* 4%, indicating

excellent agreement between anticipated and actual GMVC usage.

Gas Chromatographic Profiles of GMVC Exposure Atmospheres

Gas chromatographic profiles were obtained from each exposure chamber weekly to
assess whether the animals were exposed to the relative amounts of the same 19 major

components throughout the study. The peak areas of the 19 major components were summed to
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provide a “total peak area” for those components. The peak area of each of the components was
divided by the total peak area for the components to obtain a relative peak area (in percent) for
each of the components. These were compared to the reference values provided by EMBSI.
Profiles remained acceptably constant throughout the study. Results are provided in Appendix F.

Environmental Data

Results of analyses of the chamber environment are provided in Appendix G.
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APPENDIX F
WEEKLY GAS CHROMATOGRAPHIC PROFILES OF CHAMBER ATMOSPHERES
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Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

APPENDIX G
ENVIRONMENTAL DATA

Light and Sound Measurements

Monthly Summaries of Chamber Flow, Relative Humidity, and
Temperature

Monthly Summaries of Percent Time Environmental Conditions
were Out of Specified Ranges
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G-1 Light and Sound Measurements
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Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

G-2  Monthly Summaries of Chamber Flow, Relative Humidity, and Temperature



MTBE Protocol No. FY01-013 Reviewed By:

Summary of Exhaust Flow Data (Liters Per Minute)
Chamber 5 (Control)

Month Year Mean SD Max* Min*
May 2001 440 9 451 428
June 2001 462 23 499 430
July 2001 447 12 475 429
August 2001 447 12 476 423
September 2001 457 11 479 443
October 2001 454 13 476 431
November 2001 473 12 491 448
December 2001 455 10 468 427
January 2002 436 16 470 412
February 2002 479 22 522 443
March 2002 476 34 530 416
April 2002 430 6 443 416
May 2002 452 14 486 431
June 2002 449 9 469 433
July 2002 471 15 504 443
August 2002 443 16 500 419
September 2002 428 7 441 415
October 2002 432 7 445 416
November 2002 440 7 459 430
December 2002 437 7 454 423
January 2003 451 15 473 422
February 2003 446 4 456 438
March 2003 441 8 456 416
April 2003 449 9 463 436
May 2003 448 8 464 439

*Min and Max of daily averages
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MTBE Protocol No. FY01-013 Reviewed By:

Summary of Relative Humidity Data (%RH)
Chamber 5 (Control)

Month Year Mean SD Max* Min*
May 2001 71 6 85 65
June 2001 73 8 84 51
July 2001 69 7 79 55
August 2001 68 6 78 58
September 2001 65 7 77 53
October 2001 55 12 74 30
November 2001 50 6 62 39
December 2001 48 8 72 38
January 2002 52 8 73 41
February 2002 39 6 49 24
March 2002 38 5 50 30
April 2002 42 6 61 30
May 2002 58 9 72 37
June 2002 67 4 75 56
July 2002 66 5 75 57
August 2002 67 5 84 59
September 2002 69 5 78 60
October 2002 63 11 84 45
November 2002 43 10 66 29
December 2002 40 4 50 34
January 2003 44 4 53 38
February 2003 41 8 60 28
March 2003 37 8 52 21
April 2003 32 9 50 17
May 2003 41 13 59 17

*Min and Max of daily averages
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MTBE Protocol No. FY01-013 Reviewed By:

Summary of Temperature Data (°C)
Chamber 5 (Control)

Month Year Mean SD Max* Min*
May 2001 22 1 24 22
June 2001 23 1 24 21
July 2001 22 0 23 21
August 2001 22 1 23 21
September 2001 22 1 23 21
October 2001 22 1 23 21
November 2001 22 1 23 21
December 2001 22 1 23 21
January 2002 21 1 23 20
February 2002 22 1 23 20
March 2002 22 1 24 21
April 2002 22 0 23 21
May 2002 22 0 23 21
June 2002 22 0 22 21
July 2002 22 0 23 22
August 2002 22 0 23 21
September 2002 22 0 22 21
October 2002 22 0 23 21
November 2002 23 1 23 21
December 2002 23 0 23 22
January 2003 22 0 23 21
February 2003 21 0 22 21
March 2003 22 1 23 20
April 2003 21 0 22 21
May 2003 22 0 22 21

*Min and Max of daily averages
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MTBE Protocol No. FY01-013 Reviewed By:

Summary of Exhaust Flow Data (Liters Per Minute)
Chamber 6 (Zg/m3)

Month Year Mean SD Max* Min*
May 2001 451 23 467 411
June 2001 466 4 478 456
July 2001 465 12 484 443
August 2001 455 7 470 437
September 2001 459 6 467 446
October 2001 454 11 471 434
November 2001 450 22 484 419
December 2001 456 7 475 447
January 2002 451 19 494 423
February 2002 490 28 539 438
March 2002 439 15 452 368
April 2002 441 6 460 432
May 2002 444 18 474 395
June 2002 452 5 466 441
July 2002 473 16 501 450
August 2002 455 24 497 430
September 2002 453 24 485 413
October 2002 460 23 489 411
November 2002 462 7 479 453
December 2002 469 11 492 453
January 2003 460 6 468 451
February 2003 455 6 475 450
March 2003 441 13 477 420
April 2003 445 3 453 440
May 2003 443 3 447 438

*Min and Max of daily average
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MTBE Protocol No. FY01-013 Reviewed By:

Summary of Relative Humidity Data (%RH)
Chamber 6 (Zg/m3)

Month Year Mean SD Max* Min*
May 2001 67 5 77 62
June 2001 78 4 85 71
July 2001 71 2 75 67
August 2001 69 3 74 64
September 2001 69 6 78 58
October 2001 59 9 72 47
November 2001 60 8 73 46
December 2001 57 6 72 47
January 2002 54 7 65 38
February 2002 45 9 59 25
March 2002 44 6 57 34
April 2002 46 10 71 29
May 2002 58 9 74 35
June 2002 57 1 57 51
July 2002 57 1 57 52
August 2002 57 1 58 55
September 2002 57 0 57 55
October 2002 57 2 57 47
November 2002 41 5 52 33
December 2002 41 4 48 34
January 2003 46 6 57 36
February 2003 45 5 54 36
March 2003 41 9 55 24
April 2003 43 6 55 34
May 2003 50 9 61 32

*Min and Max of daily average
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MTBE Protocol No. FY01-013 Reviewed By:

Summary of Temperature Data (°C)
Chamber 6 (29/m3)

Month Year Mean SD Max* Min*
May 2001 25 0 26 24
June 2001 24 1 25 22
July 2001 22 0 23 22
August 2001 23 0 23 22
September 2001 23 0 23 22
October 2001 23 0 23 22
November 2001 23 0 23 22
December 2001 22 1 23 21
January 2002 22 0 23 22
February 2002 22 1 23 19
March 2002 22 0 23 22
April 2002 22 0 23 22
May 2002 22 0 23 21
June 2002 22 0 23 21
July 2002 22 0 23 21
August 2002 22 1 23 21
September 2002 22 1 23 21
October 2002 22 1 23 21
November 2002 22 0 23 22
December 2002 22 0 22 21
January 2003 22 1 22 21
February 2003 22 0 23 21
March 2003 22 0 23 21
April 2003 22 1 22 21
May 2003 22 0 23 21

*Min and Max of daily average
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MTBE Protocol No. FY01-013 Reviewed By:

Summary of Exhaust Flow Data (Liters Per Minute)
Chamber 7 (109/m3)

Month Year Mean SD Max* Min*
May 2001 437 15 459 411
June 2001 452 9 470 437
July 2001 448 10 466 430
August 2001 446 9 472 428
September 2001 455 10 476 441
October 2001 444 11 461 421
November 2001 444 20 476 418
December 2001 438 5 447 431
January 2002 451 13 472 425
February 2002 481 33 546 429
March 2002 422 12 442 383
April 2002 440 17 497 410
May 2002 456 12 483 426
June 2002 470 9 491 457
July 2002 421 18 495 421
August 2002 448 10 465 429
September 2002 433 13 459 396
October 2002 440 6 452 430
November 2002 432 8 445 419
December 2002 444 6 458 436
January 2003 442 8 456 428
February 2003 434 4 439 424
March 2003 437 9 460 424
April 2003 430 5 438 422
May 2003 429 3 434 423

*Min and Max of daily averages

G-11




MTBE Protocol No. FY01-013 Reviewed By:

Summary of Relative Humidity Data (%RH)
Chamber 7 (109/m3)

Month Year Mean SD Max* Min*
May 2001 60 3 66 54
June 2001 71 9 83 52
July 2001 64 4 72 57
August 2001 67 4 75 59
September 2001 65 4 70 55
October 2001 54 11 73 38
November 2001 55 10 70 36
December 2001 52 6 69 43
January 2002 50 5 59 42
February 2002 40 9 56 25
March 2002 39 5 46 26
April 2002 44 12 75 27
May 2002 56 11 71 36
June 2002 65 7 77 50
July 2002 70 3 75 64
August 2002 70 7 82 58
September 2002 72 5 82 64
October 2002 59 7 72 48
November 2002 41 7 58 30
December 2002 40 5 48 33
January 2003 45 12 79 33
February 2003 41 6 57 29
March 2003 40 9 62 27
April 2003 36 5 52 27
May 2003 45 10 60 27

*Min and Max of daily averages
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MTBE Protocol No. FY01-013 Reviewed By:

Summary of Temperature Data (°C)
Chamber 7 (109/m3)

Month Year Mean SD Max* Min*
May 2001 24 0 25 24
June 2001 24 1 26 23
July 2001 23 0 23 22
August 2001 23 0 23 22
September 2001 23 0 23 22
October 2001 23 0 23 22
November 2001 23 0 24 23
December 2001 22 1 24 22
January 2002 22 0 23 22
February 2002 22 1 23 21
March 2002 22 0 23 22
April 2002 23 0 23 22
May 2002 22 0 23 22
June 2002 22 0 23 21
July 2002 22 1 23 21
August 2002 22 1 23 20
September 2002 22 1 23 21
October 2002 22 1 23 21
November 2002 23 0 23 22
December 2002 22 1 23 21
January 2003 22 1 23 21
February 2003 22 0 23 22
March 2003 22 0 23 21
April 2003 21 0 22 21
May 2003 22 0 23 21

*Min and Max of daily averages
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MTBE Protocol No. FY01-013 Reviewed By:

Summary of Exhaust Flow Data (Liters Per Minute)
Chamber 8 (209/m3)

Month Year Mean SD Max* Min*
May 2001 444 9 452 429
June 2001 452 4 460 444
July 2001 452 7 462 440
August 2001 453 12 474 426
September 2001 480 19 516 447
October 2001 476 15 510 458
November 2001 470 19 491 409
December 2001 461 9 475 449
January 2002 448 7 456 430
February 2002 457 17 487 433
March 2002 437 22 471 368
April 2002 457 13 473 422
May 2002 458 6 476 449
June 2002 439 15 474 413
July 2002 439 15 476 420
August 2002 444 19 483 422
September 2002 444 23 486 414
October 2002 457 4 464 452
November 2002 443 10 456 429
December 2002 437 4 444 430
January 2003 430 4 440 424
February 2003 432 17 459 386
March 2003 437 17 458 390
April 2003 437 4 444 431
May 2003 431 6 434 422

*Min and Max of daily averages
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MTBE Protocol No. FY01-013 Reviewed By:

Summary of Relative Humidity Data (%RH)
Chamber 8 (209/m3)

Month Year Mean SD Max* Min*
May 2001 62 5 73 58
June 2001 72 6 81 61
July 2001 64 2 68 57
August 2001 65 2 69 59
September 2001 60 4 68 48
October 2001 53 10 70 31
November 2001 52 6 63 37
December 2001 50 7 68 39
January 2002 49 6 58 38
February 2002 49 11 73 30
March 2002 45 5 56 38
April 2002 46 5 61 38
May 2002 56 7 68 36
June 2002 66 6 76 56
July 2002 71 3 77 65
August 2002 66 3 73 60
September 2002 68 5 82 64
October 2002 59 6 69 47
November 2002 48 7 65 38
December 2002 44 6 57 34
January 2003 47 4 54 39
February 2003 49 6 66 38
March 2003 43 9 60 28
April 2003 42 5 51 33
May 2003 49 10 59 31

*Min and Max of daily averages
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MTBE Protocol No. FY01-013 Reviewed By:

Summary of Temperature Data (°C)
Chamber 8 (209/m3)

Month Year Mean SD Max* Min*
May 2001 23 1 24 22
June 2001 23 1 25 21
July 2001 22 0 23 21
August 2001 22 0 23 21
September 2001 22 0 22 21
October 2001 22 0 23 21
November 2001 22 0 23 22
December 2001 22 1 23 21
January 2002 22 1 23 21
February 2002 21 1 22 20
March 2002 21 1 23 20
April 2002 22 0 23 20
May 2002 23 0 23 21
June 2002 22 0 23 21
July 2002 22 1 23 21
August 2002 22 1 23 20
September 2002 22 1 23 21
October 2002 22 1 22 21
November 2002 22 1 22 20
December 2002 22 1 23 20
January 2003 21 0 22 21
February 2003 21 0 22 20
March 2003 21 1 23 20
April 2003 21 0 22 21
May 2003 21 0 22 21

*Min and Max of daily averages
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Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

G-3  Monthly Summaries of Percent Time Environmental Conditions
were Out of Specified Ranges
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Study Number FY01-013
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Study Number FY01-013
211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

May 2010
APPENDIX H
INDIVIDUAL ANIMAL DISPOSITION

H-1 Males
H-2 Females
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APPENDIX |
INDIVIDUAL ANIMAL IN-LIFE BODY WEIGHTS

-1 Males — Individual Animal Body Weight Data

I-2  Males — Summary Statistics - Body Weight Data
I-3  Females — Individual Animal Body Weight Data
I-4  Females — Summary Statistics - Body Weight Data
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211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

I-2  Males

Summary Statistics - Body Weight Data
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211(b) Chronic Carcinogenicity Study
Gasoline MTBE Vapor Condensate (GMVC)

I-3  Females

Individual Animal Body Weight Data
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