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ABSTRACT 

This report provides a detailed account of a two year chronic inhalation 

study of methyl bromide toxicity in B6C3Fl mice conducted for the National 

Toxicology Program. Mice were randomized into three dose groups (10, 33 and 

100 ppm methyl bromide) and one control group (0 ppm) per sex and exposed 5 

days/week, 6 hours/day, for a total of 103 weeks. Endpoints included body 

weight; clinical signs and mortality, and at 6, 15 and 24 months of exposure, 

animals were sacrificed for organ weights, hematology and histopathology. In 

addition, a subgroup of animals fn each dosage group was monitored for 

neurobehavioral and neuropathological changes. After only 20 weeks of 

exposure, 48% of the males and 12% of the females in the 100 ppm group had 

died. Exposures were terminated in that group and the surviving mice were 

observed for the duration of the study. Exposure of B6C3Fl mice to methyl 

bromide, even for only 20 weeks, produced significant changes in growth rate, 

mortality, organ weights and neurobehavioral functioning. These changes 

occured in both males and females, but were more pronounced in males. 
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I. INTRODUCTION 

Methyl bromide is a high production volume chemical. Production figures 

for 1977 indicated that between 10 and 50 million pounds were either produced 

or imported into this country (USEPA, 1983). More recent data indicate that 

46.2 million pounds alone were produced in the United States in 1981 (USEPA, 

1984). An estimated 70% of the methyl bromide produced goes into pesticidal 

formulations (USEPA, 1984). Its wide use as a fumigant is attributable to its 

toxicity to many pests, ease of application, penetration of fumigated 

substances and rapid dissipation following application (Alexeeff and Kilgore, 

1983). 

Methyl bromide is also used as a methylating agent in the chemical 

industry. Other applications include use in fire extinguishers, as a 

refrigerant, and as an.extraction solvent (Alexeeff and Kilgore, 1983). 

Methyl bromide is colorless and has little odor at potentially toxic 

concentrations, and some of the more severe effects are delayed. 

Consequently, serious exposure can occur unknowingly. 

The major route of absorption of methyl bromide vapors is through the 

lungs (Torkelson and Rowe, 1984). Once absorbed, there is a high turnover 

rate due to rapid metabolism, tissue loading in poorly perfused organs, and 

continuous excretion (Anderson, et al., 1980). In terms of general toxicity, 

methly bromide is highly toxic to mammals. It is capable of producing severe 

local and systemic effects, permanent disability and death (Alexeeff and 

Kilgore, 1983). The compound is an irritant to the eyes, skin and mucous 

membranes. The initial symptoms of exposure may include headache, malaise, 

visual disturbance, nausea, vomiting, vertigo, tremors, chest and abdominal 

pains and cyanosis. 



The National Toxicology Program (NTP), based upon the original nomination 

from the California Department of Health Services, initiated a series of 

studies of the toxicity of methyl bromide. The emphasis of these studies 

centers on the characterization of toxicity in the B6C3Fl mouse since there is 

already a considerable amount of toxicological data on the rat (Eustis, et. 

al., in preparation). This report represents the last phase of this work, the 

results of a two year chronic toxicitylcarcinogenicity study of methyl bromide 

inhalation exposure in B6C3Fl mice. 

II. MATERIALS AND METHODS 

A. Chemical 

1. Procurement and Characterization of Methyl Bromide. 

Methyl bromide was obtained from Matheson Gas Products, Joliet, IL 60434 

(Lot No. E21-1012-00). Five gas -cylinders were shipped to Brookhaven National 

Laboratory in December, 1982, all with the same lot number. All methyl 

bromide studies were conducted with gas from this shipment. Purity and 

identity analyses on material used in this study were conducted by Midwest 

Research Institute (Kansas City, MO). A copy of that report, which indicated 

that the purity of the material was estimated to be 99.8%, is attached as 

Appendix Al. 

All bulk chemical methyl bromide was stored at ambient temperature in. 

the original cylinders and was periodically re-analyzed. Purity analyses were 

performed prior to exposures in the chronic study, at 4 month intervals during 

the study and within 30 days of the last exposures. The gas chromatograph 

conditions used for these,analyses are described in Appendix A2. The results 

of these analyses are also presented in Appendix A2. The methyl 
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bromide remained stable over the entire experimental period based on the 

results of the periodic purity analyses. 

2. Generation and Measurement of Chamber Concentrations. 

Methyl bromide was metered as neat gas from the head space of a cylinder 

to the intake airstream of the inhalation chambers. The generation system is 

shown schematically in Figure 1. A cylinder of methyl bromide was enclosed in 

a vented box and a shrouded delivery tube carried the neat gas to a 

distribution plenum mounted inside another vented box. The plenum had five 

ports, three attached to rotameters which controlled the flow to each chamber, 

one as a gauge for plenum pressure and one as an inlet port for the plenum. 

The concentration in each exposure chamber was monitored at least once an 

hour using a Miran 80 Infrared Spectrophotometer. A sampling system (Figure 

2) drew air continuously from each chamber to a manifold very close to the 

detector. At any given time, one sample was drawn through the detector, while 

the other samples were being routed through the manifold. The detector 

switched from chamber to chamber at 10 minute intervals, cycling through the 

four chambers sequentially from the control to the 100 ppm chamber. After 

sampling the chambers, the system sampled air from the chamber room and then 

from the scrubbed exhaust air. Concentrations were printed out at two minute 

intervals, resulting in approximately 5 values to average for each sampling 

port. As additional confirmation, the chambers were simultaneously monitored 

by a gas chromatograph every two weeks. A backup Miran 1A detector was 

available to monitor chambers, the room and the effluent air if the Miran 80 

failed. 

Average daily and monthly chamber concentrations are presented in 

Appendix A3. A summary of the chamber concentrations for the entire two year 

11 
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study are presented in Table 1. 

Uniformity of gas concentration in each exposure chamber was measured 

periodically during this study. Distribution studies were conducted prior to 

the first exposures, during the first week of exposures and then every three 

months during the study. The results are presented in Appendix A4. 

Table 1 

SUMMARY OF MEAN CHAMBER CONCENTRATIONS 

Chamber Mean SD %RSD n Range 

10 mm 10.1 0.1 1.3 25 9.9-10.5 

33 wm 33.2 0.2 0.6 25 32.7-33.7 

100 ppm 100.5 0.5 . 0.5 6 100.0-101.4 

B. Animals 

Four-week-old male and female B6C3Fl mice were obtained from the NC1 

Frederick Cancer Research Facility, Frederick, MD, on September 12, 1984. 

They were placed into animal rooms behind the regulated barrier in the 

Inhalation Toxicology Facility for their quarantine period. At the start of 

the study, after ten days in quarantine (g/12/84 - g/22/84), the animals were 

5 l/2 weeks of age. Animals were weighed and randomized during the quarantine 

period on September 18th and 19th, 1984. Animals were sorted by weight and 

those at the extremes were eliminated from selection where possible. Females 

weighing between 14 and 18 grams and males weighing between 9 and 24 grams 

were included in the study. The large variation in male weights could not be 

14 



avoided, since the number of animals shipped was not sufficient to discard any 

additional mice. 

Animals within each weight class for each sex were randomized to cages 

with the use of a random number table and the cages were then randomized to 

groups by a second set of random numbers. After assignment to cages, the 

animals were uniquely and consecutively numbered within sex and identified by 

toe clipping. Animals in the neurobehavior groups were uniquely identified by 

metal tags inserted in the right ear. The toe clipping and ear tagging 

procedures were carried out on September 20, 1984. A copy of the animal 

identification scheme is included as Appendix 61. 

Early deaths in the two year chronic methyl bromide study occured prior 

to or immediately following the ff.rst day of exposure, September 26, 1984. 

The exact causes of these deaths were unkown, but were probably due to the 

light body weights of some of the animals used, as well as problems with new 

caging and feeders. The majority of deaths, 6 out of a total of 9;were 

animals designated for the control group. Since sentinel animals were housed 

in the control chamber and used only for gross examination and viral serology, 

it was decided, with verbal approval from the Project Officer, to utilize some 

of those sentinels to replace the animals that had died. These animals were 

still bled for viral serology, but were also sacrificed and examined as part 

of the endpoint group to which they were assigned. The animals so designated 

are listed in a memo included in Appendix Bl. 

Serologic analyses were performed at 6 month intervals during the study 

on sentinel animals. The results of these analyses are presented in Appendix 

B2. 

15 



C. Animal Maintenance 

All animals were housed individually in stainless steel hanging wire 

cages, 30 cages per pack, which resided in 1.4 m3 Hinners-type inhalation 

chambers constructed of stainless steel and glass. Animals were maintained in 

the chambers at all times except during cleaning, feeding, weighing and 

clinical observation. Food (Zeigler Bras., NIH-07 diet, see Appendix Cl) was 

available ad libitum during non-exposure hours. Water, supplied by an 

automatic watering system, was provided ad libitum at all times (see Appendix 

C2 for analyses during study period). 

The temperatures of the chambers in which the animals were housed 

throughout the study were maintained at 75* 3OF and the chamber room at 72f 

3?F. These recordings were made with Wechsler Tempscribe Instruments 

locatedin the control chamber and chamber room throughout the study. In 

addition, the mean temperature (OC) and percent of time each chamber was in 

the normal temperature range for each month of the study are presented in 

Appendix C3. These data were summarized from daily readings collected from 

the Brookhaven Inhalation Toxicology Facility's computerized environmental 

control system. 

Humidity was recorded in the control chamber and chamber room with 

Wechsler Tempscribe Instruments throughout the study. Relative humidity was 

maintained at 40-70% for at least 90% of the time. The mean % relative 

humidity and range for each month during the study are detailed in Appendix 

c4. 

Table 2 details the experimental design and materials and methods in the 

two year chronic inhalation studies of methyl bromide. 

16 



Table 2 . 

EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE TWO YEAR CHRONIC 
INHALATION STUDIES OF METHYL BROMIDE 

Experimental Design 

Testing Laboratory 

Size of Test Groups 

Doses 

Date of First Exposure 

Date of Last Exposure 

Duration of Exposures 

Type and Frequency of 
Observation 

Necropsy and Histologic 
Examination 

Animals and Maintainence 

Brookhaven National Laboratory (Upton, NY) 

10 males and 10 females for the 6 and 15 month 
interim sacrifices; 50 males and 50 females for the 
terminal sacrifice; 16 males and 16 females for 
neurobehavioral studies. 

Target: 0, 10, 33 or 100 ppm methyl bromide by 
inhalation. 

09/26/84 

09/16/86 

6 hours/day, 5 days/week for 103 weeks. 

Observed 2x d during the week, lx d on weekends 
during the 1st year and 2x d 7d/wk during the 2nd 
year; clinically examined lx/wk, and weighed lx/wk 
for 1st 13 wks, then lx/4 wks for 18 mos, then lx/2 
wks until sacrifice. 

Complete necropsy and histological exam performed 
on all animals scheduled for sacrifice. 

Strain and Species 

Animal Source 

Time Held Before Test 

Age When Placed on Study 

Age When Killed 

Necropsy Dates 

Method of Animal 
Distribution 

B6C3Fl mice 

Frederick Cancer Research Center (Frederick, MD) 

10 d 

6 wk 

110-111 wk for terminal sacrifice 

6 month interim sacrifice: 03/27/85 - 03/28/85 
15 month interim sacrifice: 01/02/86 - 01/03/86 
24 month terminal sacrifice: 09/22/86 - 09/26/86 

Assigned to groups and cages according to computer- 
generated tables of random numbers. 

17 



Animal Identification 

Feed 

Bedding 

Water 

Cages 

Chambers 

Animals per Cage 

Other Chemicals on Test 
in Same Room 

Animal Room Environment 

Table 2 (Cont.) 

Toe clipping except for neurobehavior animals who 
were ear tagged. 

NIH 07 Rat and Mouse Ration (Zeigler Bras., 
Gardners, PA); available ad libitum except during 
exposure. 

Cage board supplied by Shephard Specialty Papers, 
Inc. (Kalamazoo, MI) used only on weekends. 

Automatic watering system. 

Stainless steel wire (Hazelton Systems, Aberdeen,MD) 

1.4m3 stainless steel chambers as originally 
designed by Hinners (Manufactured by Hazelton 
Systems, Aberdeen, MD). 

One 

None 

Chamber - 75* 3OF; 40-70% humidity. 
Chamber Room - 72f 3OF; 40-70%.humidity. 
Fluorescent Light - 12 hours/day. 

18 



~ Endpoint 

6-month 
Interim 
Sacrifice 

15-month ' 
Interim 
'Sacrifice 

Terminal 
Sacrifice 

Neurobehavior 
'I" 

Neurobehavior 
IIb 

Sex 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 

Table 3 

EXACT EXPOSURE DATES AND INCLUSIVE SACRIFICE DATES 

No. per First 
Group Exposure 

10 09/26/84 
10 

10 09126184 
10 

50 09126184 
50 

8 09/26/84 
8 

Last 
Exposure 

03/26/85 - 03/27/85 

01/01/86 - 01/02/86 

09/16/86 

09/12/86 

8 10/01/84 09/12/86 
8 

Assessment 

03/27/85 - 03/28/85 

01/02/86 - 01/03/86 

09/22/86 - 09/26/86 

09/22/84 - 09/23/84 
12/15/84 - 12116184 
03/09/85 - 03/10/85 
06/01/85 - 06/02/85 
08/24/85 - 08/25/85 
12/14/85 - 12/15/85 
03/22/86 - 03123186 
06/21/86 - 06/22/86 

. 09/13/86 - 09/14/86 

09/29/84 - 09/30/84 
12122184 - 12123184 
03/16/85 - 03/17/85 
OS/OS/85 - 06/09/85 
08/31/85 - 09/01/85 
12/21/85 - 12/22/S5 
03/22/86 - 03123186 
06/21/86 - 06/22/86 
09/13/86 - 09/14/86 

a Two mice of each sex from each dose group assessed for behavioral toxicity were selected 
at random, sacrificed and prepared for neuropathological evaluation on 03/13-15/85, 
12/16-18/85 and 09/15-17/86. Animals in the 100 ppm group and their control counterparts 
were sacrificed on 02/14-15185. The remaining animals were sacrificed without further 
evaluation on 09/15-17/86. 

b Two mice of each sex from each dose group assessed for behavioral toxicity were selected 
at random, sacrificed and prepared for neuropathological evaluation on 03/20-21/85, 12/23- 
24/85 and 09/15-17/86. Animals in the 100 ppm group and their control counterparts were 
sacrificed on 02/14-15/85. The remaining animals were sacrificed without further 
evaluation on 09/15-17/86. 

19 



D. Experimental Design 

Two year studies were conducted to assess the chronic toxicity of inhaled 

methyl bromide in B6C3F1 mice. The indices of toxicity measured were growth 

rate, mortality, organ weights, hematology, histopathology and a neuro- 

behavioral and neuropathological assessment. The specific protocol and amend- 

ments to that protocol are included as Appendix Dl. 

Groups of 86 mice of each sex were exposed via whole body inhalation to 

air containing methyl bromide at target concentrations of 0, 10, 33 and 100 

ppm for 6 hours per day, 5 days per week for 103 weeks. The exact exposure 

and inclusive sacrifice dates for all groups in the study are presented in 

Table 3. 

Exposures in the 100 ppm chamber were terminated on February 13, 1985 

(week 20 of exposure) due to the significant mortality in both the males and 

females in that chamber. Four males and four females from the 100 ppm 

' chamber and three males and three females from the control chamber were 

sacrificed for neuropathological evaluation. The remaining mice in the 100 

ppm chamber were exposed to air and observed for the duration of the two year 

exposures. As a result of the unexpected mortality, no male mice in the 100 

ppm group were sacrificed at 6 or 15 months. Female mice in the 100 ppm group 

were sacrificed at 15 months. 

Animals used for necropsy, organ weights, hematology and histopathology 

were sacrificed from September 22 - 26, 1986. Animals were anesthetized with 

C02, bled via the retro-orbital sinus for hematology and subjected to a 

complete necropsy. Weights were taken of the brain, heart, right kidney, 

liver, lung, spleen, right testis and thymus. All hematology data, except for 

reticulocytes and differential counts, were obtained from a Coulter Electronic 

Counter, Model S-Plus IV. 

I 20 



Neurobehavioral assessments were made every 3 months throughout the 

study. Quantitative behavioral testing included protocols for evaluating 

locomotor activity, exploratory behavior, startle response, grip strength, 

analgesia response and foot splay. Neuropathological assessment consisted of 

gross neuromorphology and neuropathological evaluation of selected tissues. 

Animals were sacrificed at 6, 15 and 24 months, except for those done prior to 

6 months at the termination of the 100 ppm exposures. The neuropathological 

findings will be reported in an addendum to this report. 

E. Clinical and Pathological Examination 

All animals were observed twice a day during the week and once a day on 

weekends for moribundity and mortality during the first year of the study. 

Due to the unexpected early mortality, animals in the 100 ppm chamber were 

observed twice a day, seven days per week commencing December 15, 1984 (11 

weeks of exposure). These observations continued until March 4, 1985 (23 

weeks of exposure) when because of termination of exposures in the 100 ppm 

chamber, 3 weeks earlier, there was decreased mortality in these animals. The 

twice a day, 5 days a week and once a day on weekends observation regimen was 

resumed around all groups in the study. The second year of the study9 all 

animals were observed twice a day, 7 days a week, for mortality and 

moribundity. 

All animals were observed once a week for clinical observations. Body. 

weights were recorded once a week for the first 13 weeks and once a month 

thereafter. Animals were weighed every two weeks for the final thirteen weeks 

of the chronic test. Scheduling of weighings ensured that the animals were 

weighed at the time exposures ceased and again at necropsy. 
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Gross lesions 

Skin 

Mandibular and mesenteric 

lymph nodes 

Bronchial and Mediastinal 

lymph nodes 

Mammary glands 

Salivary glands 

Thigh muscle 

Sciatic nerve 

Sternebrae, femur, or vertebrae 

including marrow 

Costochondral junction, rib 

Thymus 

Oral cavity, larynx and pharynx 

Trachea 

Lungs and Bronchi 

Tissue masses or suspect tumors 

and regional lymph nodes 

Ileum 

Colon 

Cecum 

Rectum 

Liver 

Gall bladder (mice) 

Pancreas 

Spleen 

Kidneys 

Adrenals 

Urinary bladder 

Seminal vesicles 

Prostate 

Testes, epididymis, vaginal tunics of 

the testis and scrotal sac 

22 

Moribund animals were sacrificed in the same manner as animals that 

survived until the end of the study. A necropsy was performed on all animals, 

including those found dead, as soon as possible. In some cases, autolysis 

prevented good preservation of tissues and organs. 

Examinations for grossly visible lesions were performed on major tissues 

or organs. All tissues were preserved in 10% neutral buffered formalin, 

embedded in paraffin, sectioned and stained with hematoxylin and eosin. 

Tissues examined microscopically included: 



Heart and Aorta 

Thyroid 

Parathyroids 

Esophagus 

Stomach 

Duodenum 

Jejunum 

Tongue 

Ovaries 

Uterus 

Nasal cavity and nasal turbinates 

Brain 

Pituitary 

Spinal Cord 

Eyes 

Preputial or clitoral glands 

Zymbals' glands (auditory sebaceous 

glands) 

All animals in the two year chronic methyl bromide study including all 

unscheduled deaths, 6 month and 15 month interim sacrifice animals and those 

surviving until the terminal sacrifice, were examined for histopathology. 

Only surviving neurobehavior animals, or those designated for 

neuropathological evaluation were not included for histopathology. 

23 



III. RESULTS 

Note: The number of animals in each group for the terminal sacrifice of 

the two year chronic methyl bromide study was originally designated at 50. 

Due to the unexpected early mortality in the 100 ppm chamber, 10 males and 10 

females in that chamber, designated for the 6 month interim sacrifice and 10 

males designated for the 15 month interim sacrifice 'were not terminated until 

the final sacrifice. These additional animals were included in the data 

presented for the terminal sacrifice. Therefore, the males remaining are 

survivors of a group of 70 animals and the females represent those remaining 

from an initial group of 60. 

A. Clinical Observations 

Table 4 summarizes the chemically-induced clinical observations that 

occurred after the 15 month interim sacrifice until the termination of the 

study. Except for the 3 animals in the 33 ppm group, all clinical signs 

occurred in the 100 ppm animals even though exposures were terminated in that 

chamber in February, 1985. These clinical observations were identical to 

those reported in the 6 and 15 month interim sacrifice reports and included 

tremors, abnormal posture (curvature of the spine) and limb paralysis. The 

most consistent observation was that once those signs occurred, they persisted 

and the animals generally did not recover. 

24 



Table 4 

Methyl Bromide Chronic Study 
Chemically Induced Clinical Signs 

01/03/86 - 09/26/86 

Date of 
Animal No. Onset Clinical Signs 

)3 PPM 
lales: 40625 05/14/86 Hypoactivity left rear leg 

Qemales: 40695 08/06/86 Abnormal posture 
40704 08116186 

100 ppm 
[ales: 40754 09/05/85 Abnormal posture 

40757 

40758 

40762 

04/10/86 
04/24/86 

07124186 

03121185 
04124185 

Abnormal posture 

Abnormal posture 

40764 OS/OS/85 Abnormal posture 
. 

04/12/86 

40766 

40767 

40779 

12127185 
03/21/85 
03/28/85 

07/24/86 

09/05/85 
01/23/86 

Abnormal posture 

Abnormal posture 

40782 10/31/85 03/26/86 MSAC Abnormal posture 
.12/17/85 03426/86 Tremors 

40787 03/07/85 02/10/86 MSAC Abnormal posture 
Tremors 

40788 05115186 09/25/86 TSAC Abnormal posture 

40791 08/08/85 01/20/86 MSAC Abnormal posture 
12127185 01/20/86 Tremors 

40798 10/03/85 02,'25/86 MSAC Abnormal posture 
02/20/86 02/25/86 Tremors 

FD =. Found Dead 
MSAC = Moribund Sacrifice 
WAC = Terminal Sacrifice 
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Table 4 
Ccont'd) 

Methyl Bromide Chronic Study 
Chemically Induced Clinical Signs 

01/03/86 - 09/26/86 
(Cont'd) 

Date of Last Disposition 
Animal No. Onset Observation Code Clinical Signs 

00 PPM 
ales: 40801 10/31/85 09/22/86 TSAC Abnormal posture 

04/17/86 09122186 Tremors 

40810 04/17/86 09126186 TSAC Tremors 
05/15/86 09126186 Abnormal posture 

40816 11127185 09123186 TSAC Abnormal posture 
04/17/86 09/23/86 Tremors 

emales: 40856 06126186 09/23/86 TSAC Abnormal posture 

40860 08/07/86 09123186 TSAC Abnormal posture 
08121186 09123186 Tremors 

40861 OS/OS/85 09125186 TSAC Abnormal posture 
03/20/86 09'/25/86 Tremors . 

40863 U/27/85 09/26/86 TSAC Abnormal posture 

40864 11/27/85 09/24/86 TSAC Abnormal posture 

40869 08121186 09122186 TSAC Abnormal posture 

40875 _ 05115186 09/23/86 TSAC Tremors 

40885 08/07/86 09/24/86 TSAC Abnormal posture 

40886 06/12/86 08/14/86 MSAC Abnormal posture 
08/07/86 08114186 Hind leg paralysis 

40888 06/26/86 09/25/86 TSAC Abnormal posture 

40889 09/05/85 09/25/86 TSAC Abnormal posture 
05/15/86 09125186 Tremors 

40890 08126186 09/25/86 TSAC Abnormal posture 

40891 07/11/85 03/26/86 MSAC Abnormal posture 

40900 10/31/85 09/25/86 TSAC Abnormal posture 
05/15/86 09/25/86 Tremors 
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B. Survival 

The survival rates in the two year chronic methyl bromide study prior to 

the final sacrifice are presented in Table 5. Only two of these deaths were 

accidental: a control male received a traumatic laceration of a blood vessel 

in the region of the cervical spinal cord resulting in a hematoma and then 

death; a 33 ppm male escaped onto the floor and fell into a pit beneath the 

chambers resulting in contamination and was subsequently caught and 

sacrificed. The final survival rates for all groups except the 100 ppm 

animals were quite close. Males had a 74-80% survival rate, while females 

varied from 72-90%. In the 100 ppm animals, males bad only a 23% survival 

rate and females had a 67% rate, both clearly lower than any of the other 

groups. 

The early mortality in the 100 ppm chamber is clearly evident in Tables 6 

and 7. The mean body weights and survival rates of mice in the two year 

chronic methyl bromide study are presented by week in Tables 6 and 7. By the 

13th week of exposure, there was a 16% mortality rate (U/70) among 100 ppm 

males. Exposures were terminated in this chamber at week 20, with a greater 

than 40% mortality in the males and close to a 9% rate in the females. The 

rate of mortality after week 20 in the 100 ppm chamber slowed, but the animals 

which had already been affected did not recover. 

C. Body Weights 

Mice in the 0 and 10 ppm dosage groups were weighed on September 24, 

1984, two days priof to their first exposure. Mice in the 33 and 100 ppm 

groups were weighed on September 25, 1984, the day before their first methyl 

bromide exposure. Mice in the first neurobehavior group were also weighed at 

these times. The second neurobehavior group was not exposed until the 
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Table 5 

Survival Rates in the Two Year Chronic Methyl Bromide Study 

Prior to the Final Sacrifice 

GROUP MALES FEMALES 

Control Terminal Sac 

10 wm Terminal Sac 

33 wm Terminal Sac 

40/50 36/50 

37/50 41/50 

40/50 45150 

100 ppm Interim Sac 

Terminal Sac 

5/20a 

n/50 

7/10b 

33/50 

aIncludes 6 and 15 month i-riterim sacrifice. 

bIncludes 6 month interim sacrifice. 
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Jeeks on Study 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
17 
21 
25 
29 
33 
37 
41 
45 
49 
53 
57 
61 
65 
69 
73 
77 
81 
85 
89 
91 
93 
95 
97 
99 

101 

103 
104 

Table 6 

MEAN BODY WEIGHTS AND SURVIVAL OF MICE IN THE 
TWO-YEAR INHALATION STUDI.ES OF METHYL BROMIDE 

MALES 

Control 

iv. wt. 
(as> 

2'1.4 
23.1 
24.5 
25.8 
26.8 
27.9 
28.6 
29.8 
30.2 
30.4 
31.2 
31.5 
32.2 
32.3 
34.9 
38.1 
36.4 
40.0 
42.3 
43.4 
45.7 
46.0 
47.0 
47.4 
47.0 
47.6 
48.4 
47.1 
48.6 
47.9 
47.9 
47.0 
48.2 
47.9 
48.2 
48.1 
48.1 
47.8 
47.3 
46.4 
45.4 

No. of 
survivors 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
47 
47 
47 
47 
45 
45 
45 
44 
44 
44 
43 
42 
40 

10 PPM 
-- 
Iv. wt. 
(gm.5) 
I- 
20.5 
22.8 
24.2 
25.6 
26.4 
27.5 
28.0 
28.7 
29.5 
30.3 
30.9 
31.2 
31.4 
33.5 
34.9 
36.5 
35.7 
39.7 
42.1 
43.6 
45.9 
46.3 
46.3 
47.0 
46.8 
46.6 
46.7 
47.0 
47.3 
47.6 
46.9 
45.6 
46.3 
47.1 
46.a 
46.6 
46.1 
46.4 
46.4 
47.3 
45.7 

-- 

No. of 
survivors 

50 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
48 
48 
48 
48 
48 
48 
48 
48 
47 
47 
46 
45 
45 
45 
45 
44 
44 
44 
43 
42 
42 
42 
41 
38 
37 
37 

33 PPM 

bv. wt. 
(gms) 

21.8 
23.6 
25.0 
26.2 
27.2 
28.2 
28.9 
29.4 
30.0 
31.0 
31.2 
31.8 
32.6 
33.7 
35.1 
38.1 
36.9 
41.5 
43.2 
44.2 
46.2 
46.3 
47.0 
47.1 
47.4 
47.0 
47.1 
47.2 
47.1 
47.2 
46.6 
46.1 
47.5 
46.7 
47.0 
47.1 
46.9 
46.8 
46.9 
46.1 
44.6 

No. of 
survivors 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
48 
48 
47 
47 
46 
43 
43 
43 
41 
41 
40 
40 
40 
40 

100 PPM 

4v. wt. 
(gms> 

21.3 
24.1 
25.0 
25.8 
26.6 
27.5 
27.9 
28.3 
29.1 
29.9 
30.1 
29.8 
28.7 
28.7 
31.2 
29.5 
27.1 
31.0 
30.5 
30.6 
31.0 
30.2 
30.9 
30.3 
29.8 
30.5 
30.3 
30.0 
31.1 
30.4 
31.4 
31.1 
31.7 
31.6 
31.9 
31.9 
3L.3 
32.0 
32.7 
31.6 
30.2 

No. of 
survivors 

70 
69 
69 
69 
69 
69 
69 
69 
69 
69 
68 
67 
63 
59 
59 
38 
38 
37 
37 
36 
35 
35 
35 
34 
32 
31 
31 
29 
27 
26 
21 
20 
20 
20 
49 
19 
a9 
18 
18 
17 
16 
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Table 7 

MEAN BODY WEIGHTS AND SURVIVAL OF MICE IN THE 
TWO-YEAR INHALATION STUDIES OF METHYL BROMIDE 

FEMALES 

Control 10 PPM 33 PPM 100 PPM 

leeks on Study Av. Wt. No. of Av. Wt. No. of Av. Wt. No. of Av. Wt. No. of 
(gms> survivors (gms) survivors (gms) survivors (gms) survivors 

0 17.1 50 16.7 50 17.6 50 17.0 60 
1 18.2 50 18.2 50 18.4 50' 18.5 60. 
2 19.2 50 19.3 50 19.1 50 19.0 60 

. 3 20.5 50 20.4 50 20.5 50 19.7 60 
4 21.4 50 21.5 50 21.5 50 20.9 60 
5 22.2 50 22.1 50 22.3 50 21.7 60 
6 22.9 50 22.8 50 22.6 .50 21.9 59 
7 24.1 50 23.1 50 22.9 50 22.3 59 
8 23.7 50 23.7 50 23.3 50 23.5 59 
9 23.9 49 24.0 50 23.8 50 23.8 59 

10 24.8 49 24.3 50 24.3 50 23.8 59 
11 25.3 49 25.1 50 25.0 50 23.9 59 
12 25.6 49 25.4 50 25.5 50 24.0 59 
13 26.0 49 26.5 50 26.1 50 23.9 59 
17 27.0 49 26.2 50 26.3 50 25.2 58 
21 30.2 49 28.2 50 . 28.7 50 25.4 54 

- 25 27,9 49 27.2 50 27.7 50 25.6 54 
29 32.2 49 31.0 50 31.5 50. 29.1 54 
33 34.5 49 33.1 49 32.6 50 29.4 54 
37 36.4 49 34.5 49 34.3 50 30.5 53 
41 38.0 49 36.9 49 35.2 50 32.0 53 
45 39.7 49 37.7 49 36.9 50 32.8 52 
49 40.4 49 38.0 49 37.7 50 33.4 . 52 
53 41.8 49 39.4 49 37.7 50 33.0 52 
57 41.3 49 39.1 49 38.0 50 33.0 51 
61 42.0 47 40.3 49 39.1 50 34.1 50 
65 42.7 46 40.1 48 38.4 50 34.7 50 
69 42.8 46 41.7 48 39.8 50 33.2 49 
73 43.2 45 42.3 47 39.3 50 33.1 48 
77 43.6 44 41.9 47 40.1 50 33.7 48 
81 43.7 44 42.1 47 39.6 50 32.6 47 
85 43.4 44 41.8 46 39.9 49 32.9 46 
89 44.5 43 43.6 45 41.2 49 32.7 44 
91 44.3 42 44.1 44 41.1 49 32.7 44 
93 45.6 42 44.3 43 42.1 48 32.1 43 
95 45.3 42 45.0 43 42.8 48 32.7 41 
97 45.2 40 43.9 43 41.5 48 31.9 41 
99 45.3 40 44.0 43 41.5 47 32.2 40 

101 45.6 40 42.7 41 41.4 46 32.7 40 
103 45.4 37 42.9 41 41.8 45 31.6 40 
104 44.3 36 41.0 41 40.8 45 30.7 40 
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following week and was weighed just prior to their first exposure. All groups 

were then weighed weekly for the first 13 weeks, every 4 weeks after that and 

every 2 weeks for the last 13 weeks of the study. Animals in the 0 ppm group 

were always weighed on Mondays, 10 ppm animals were weighed on Tuesdays, 33 

ppm animals on Wednesdays and animals in the 100 ppm group were weighed on 

Thursdays. Body weights for the first 4 months of the study were collected on 

the Brookhaven Inhalation Toxicology Facility's computerized weigh station. 

By the fifth month of the study, body weight data was collected on the 

Toxicology Data Management System (TDMS) with the first 4 months of data 

manually entered on TDMS as well. 

Tables 6 and 7, previously discussed, depict the mean body weights and 

survival rates of mice in the two year inhalation studies of methyl bromide. 

Growth curves for all animals over the 104 weeks of the study are presented in 

Figures 3 and 4. Significant differences from control mice appear in the 100 

.ppm males and females by week 11. These differences persisted throughout the 

study, even after exposures were terminated in the 100 ppm group at week 20. 

On week 25, animals were weighed on the Inhalation Toxicology Facility's weigh 

station due to a malfunction in the TDMS equipment (see Appendix El). On 

Figures 3 and 4, a noticeable drop in body weight, across all groups, occurs 

at week 25. Both balances used in weighing were calibrated using the same 

weights and there is no apparent explanation for this aberration. 

Sacrifice body weights at week 104 are also presented in Tables 8 and 9. 

Consistent with the growth curves, male and female mice in the 100 ppm group 

weighed significantly less than their counterparts in the 0, 10 and 33 ppm 

groups. These differences were si.gnificant by post-hoc comparisons from an 

analysis of variance. 
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D. Organ Weights 

Organ weights are summarized in Tables 8 and 9. As previously discussed, 

these tables also include sacrifice body weights which were significantly 

lower for 100 ppm males and females compared to all other groups. 

In male mice exposed to 100 ppm methyl bromide, heart, kidney, liver, 

lung and thymus weights were all significantly depressed when compared to all 

of the other dose groups. Among females in the 100 ppm group, brain and 

thymus weights were significantly lower than those<in other groups. In 

addition, 33 ppm females had significantly lower thymus weights than controls. , 

These data were analyzed using independent analyses of variance for each 

parameter with post-hoc pairwise comparisons to test the differences between 

groups. Indiviual animal organ weight data are presented in Appendix Fl. 

E. Organ Weight/Body Weight Ratios 

After adjusting for body weight differences, males in the 100 ppm group 

had significantly higher brain-to-body weight, heart-to-body weight and 

kidney-to-body weight ratios than males in any of the other dosage groups. 

Males in the 100 ppm group also had significantly lower thymus-to-body weight 

ratios than those of the other groups. These results are presented in Table 

10, and were analyzed in the same way as the organ weight data. 

Among females in the 100 ppm group, significantly higher brain-to-body 

weight, heart-to-body weight and kidney-to-body weight ratios were observed 

when compared to other groups. As in the males, 100 ppm females also 

exhibited significantly lower thymus-to-body weight ratios in comparison to 

controls. These results are presented-in Table 11. Males and females in the 

100 ppm group exhibited the same differences in organ weight to body weight 

ratios. 
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Table 8 

Terminal Sacrifice 
Methyl Bromide Chronic Mouse Study 

Organ Weight Data (gms) 

Body Brain Zroup 

bales : 

0 PPM 

x 

S.D. 

n 

.O PPM 

Ti: 

S.D. 

n 

13 PPM 

‘i7 

S.D. 

n 

.oo PPI 

x 

S.D. 

n 

R. Testis Thymut Heart R. Kidney 

0.433 

0.075 

40 

Liver 

2.873. 

1.424 

40 

Lung 

0.275 

0.076 

39 

Spleen 

45.36 

6.626 

40 

0.261 

0.032 

40 

0.121 

0.055 

40 

0.119 

0.038 

40 

0.058 

0.036 

36 

0.474 

0.023 

40 

0.477 

0.025 

37 

0.241 

0.561 

37 

45.68 

5.891 

37 

0.251 

0.034 

37 

0.445 

0.047 

37 

0.431 

0.057 

40 

2.944 

1.123 

37 

2.722 

1.307 

40 

1.852* 

0.778 

16 

0.293 

0.067 

36 

0.294 

0.073 

40 

0.216" 

0.039 

16 

*p<.o5 

0.118 

0.024 

37 

0.117 

0.021 

40 

0.059 

0.060 

34 

0.057 

0.029 

38 

44.58 

6.332 

40 

0.477 

0.026 

40 

0.246 

0.037 

40 

0.173 

0.276 

40 

3.Q94 

3.095 

16 

30.24* 

4.124 

16 

0.458 

0.031 

16 

0.021* 

0.011 

12 

0.346* 

0.045 

15 

- 
*p<.oo1 

0.207* 

0.042 

16 

*p<.o1 

0.108 

0.016 

14 

*p<.o5 *p<.oo1 *p<.o5 
(0,10,33 

w4 
(0,10,33 

wd 
(0,10,33 

mm) 
(0,10,33 (0,lOppm) (0,10,33 

wm) mm) 
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Terminal Sacrifice 
Methyl Bromide Chronic Mouse Study 

Organ Weight Data (gms) 

Liver rhymus 

.065 

.037 

6 

Spleen R. Testis ' 

0.263 

0.253 

36 

0.228 0 

0.216 0 

41 3 

0.325 0 

0.585 0 

45 4 

0.163 

0.129 

40 

0 

0 

3 
-r - 

R. Kidney 

0.305 

0.041 

36 

Lung 

0.258 

0.040 

36 

3ody 

b4.31 

7.236 

36 

$1.03 

7.601 

$1 

Brain 

0.494 

0.019 

36 

Heart 

0.211 

0.026 

36 

:roup 

remales 

0 PPM 

?i 

S.D. 

n 

10 PPM 

Ti 

S.D. 

n 

33 PPM 

x 

S.D. 

1 40.76 

7.245 

n 

LOO PPk 

x 30.70* 

S.D. 4.611 

11 40 
-f 

*p<.oo1 
(0,10,33 

PPm) 

1.964 

0.339 

36 

.050 

.025 

7 

0.217 

0.043 

41 

0.306. 

0.063 

41 

2.203 

1.099 

41 

2.104 

1.563 

45 

0.490 

0.022 

41 

0.487 

0.024 

45 

0.26s 

0.111 

45 

.046* 

.023 

4 

0.207 

0.026 

45 

0.4714 0.204 0.271 1.698 0.23i 

0.025 0.036 0.039 0.433 0.05L 

40 40 40 40 40 

.032** 

.019 

6 

*p<.o5 
(0 ppd 

**p<.o5 
(0, 10ppd 

*p<.o1 
(0,10,33 
PPm) 
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Table 10 

Terminal Sacrifice 
Methyl Bromide Chronic Mouse Study 

Organ Weight/Body Weight Ratios (x 1000) 

Thymus 

1.21 

0.671 

36 

Group 

qales: 

0 PPM 

x 

S.D. 

n 

!O PPM 

x 

S.D. 

ll 

13 PPM 

x 

S.D. 

n 

.OO PPM 

x 

S.D. 

n 

Brain 

10.68 

1.641 

40 

Heart 

5.90 

1.166 

40 

R. Kidne! 

9.67 

1.707 

40 

Liver Suleen Lung 

6.29 

2.495 

39 

R. Testis 

2.66 

0.992 

40 

2.60 

0.529 

37 

67.88 

47.205 

40 

2.87 

1.922 

40 

5.60 

1.181 

37 

66.64 

32.851 

37 

1.21 

1.142 

34 

10.60 

1.396 

37 

10.92 

1.669 

40 

6.54 

1.698 

36 

6.80 

2.363 

40 

5.25 

11.068 

37 

4.33 

a.416 

40 

5.64 

1.236 

40 

9.78 

1.308 

40 

11.3a* 

0.996 

15 

2.64 

0.416 

40 

I.26 

0.562 

38 

64.16 

39.225 

40 

62.65 

32.466 

16 

15.35" 

1.819 

16 

6.86* 

1.145 

16 

7.21 

1.307 

16 

3.54* 

0.634 

14 

0.70 

0.371 

12 

3.00 

2.587 

16 

*p<.oo1 *p<.05 *p<.o1 *p<.oo1 
(0,10,33 

PPm) 
(0,10,33 (0,10,33 (0,10,33 

mm) wm) PPm) 
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Group 

?emales: 

0 PPM -- 
X 

S.D. 

'11 

LO PPM 

x 

S.D. 

11 

33 PPM 

x 

S.D. 

II 

LOO PPM 

x 

S.D. 

n 

Brain Heart R. Kidney Liver Lung Spleen 

/ 

11.45 4.85 7.bl 45.21 6.01 6.18 

2.076 0.857 1.206 9.393 1.469 ' 6.812 

36 36 36 36 36 36 

11.45 5.50 7.86 56.62 a.07 5.77 

2.852 1.680 3.381 35.242 8.361 5.616 

41 41 41 41 41 41 

12.31 5.23 7.45 51.92 6.90 8.06 

2.167 1.118 2.497 36.937 3.714 14.586 

45 45 45 45 45 45 

15.59" 6.81" 9.00” 55.61 7.82 5.25 

1.873 1.698 1.611 - 13.611 1.882 4.065 

40 40 40 40 40 40 

Table 11 

Terminal Sacrifice 
Methyl Bromide Chronic Mouse Study 

Organ Weight/Body Weight Ratios (x 1000) 

~pC.001 qp<.oo1 qpx.05 

R. Testis 

(0,10,33 (0,10,33 (0333 
PPm) PPm) PPm) 
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F; Hematology 

The hematology data are presented in Table 12. The only statistically 

significant differences obtained were the higher eosinophil counts for males 

and females in the 100 ppm group and the lower MCHC values for the 100 ppm 

males. Examination of the individual hematological data reveals that these 

differences were due to two or three animals with unusually discrepant 

values. The individual hematological data are presented in Appendix Gl. 

Of some concern in analyzing the white blood cell counts were unusually 

high values across several animals. The animals of interest were in different 

experimental groups and therefore the values did not statistically affect the 

results, except to increase the variability within these groups. Manual WBC 

counts were performed on these animals and the results were considerably lower 

than those obtained on the Coulter instrument (See. Appendix 62). This may be 

an inherent problem in the instrumentation and bears consideration in future 

work. 

G. Neurobehavioral and Neuropathological Assessment 

Sixteen males and females from each of the 4 dosage groups 0, 10, 33 and 

100 ppm were behaviorally tested, At 6, 15 and 24 months of exposure, 4 males 

and 4 females from each of these groups were examined for neuropathological 

evaluation. Due to the early mortality and termination of exposure in the 100 

ppm chamber, animals from the neurobehavioral groups in that chamber were 

selected for neuropathological evaluation at week 20. As previously 

mentioned, the neuropathological report will be submitted as an addendum to 

this report. Only the neurobehavioral data will be discussed here. 

Quantitative behavioral testing revealed significant differences in the 
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Table 12 

Terminal Sacrifice 
Methyl Bromide Chronic Mouse Study 

Hematology Data 

Parameters 

Animal RBF 6 
HGB HCT Reties Neutrophils Lymphocytes Mooocytes Eosiaophils 

Group: No. (per mm x10 ) 
WBF 3 

(per mm x10 ) (gm %) (%I MCV MCH MCHC 
Platelfts 3 

(per mm x10 ) (46) (%) (%) (%I (%6) 
Males 

x 
Controls S.D. 

11 

10.2 7.1 15.6 46.7 45:9 15.3 33.3 1466.8 1.7 28.3 
1.77 2.13 2.22 6.91 2.09 0.77 0.46 267.20 0.89 14.89 

39 39 39 39 39 39 39 37 40 40 

63.7 6.8 1.1 
14.09 3.54 0.99 
40 40 40 

x IO.1 7.0 15.2 45.1 45.7 15.2 33.3 1412.7 2.4 27.1 63.6 7.3 0.9 

10 PPM S.D. 2.12 1.82 2.34 7.31 2.64 1.00 0.46 449.41 2.44 8.61' 11.76 3.13 0.78 

tl 31 31 31 3-l 31 31 37 37 37 37 37 31 37 

x 10.1 6.9 15.3 46.0 45.1 15.3 33.4 1545.9 1.7 31.2 59.9 1.5 1.0 
33 PPM S.D. 1.77 3.33 1.90 6.16 2.25 0.85 0.39 389.38 0.65 16.09 17.93 4.52 0.83 

n 40 40 40 40 40 40 40 39 40 40 40 40 40 

x IO.3 7.1 15.4 46.9 41.4 
LOO PPM S.D. 3.05 4.43 3.82 10.88 6.95 

Ll 14 14 14 14 14 

15.4 32.6' 
2.00 1.64 

14 14 

*p-z.01 (0, 
10. 33 ppm) 

1351.5 3.7 36.2 55.1 6.4 
379.38 8.83 18.30 17.21 3.58 

13 15 15 15 IS . 

2.3* 
2.32 

15 

*p-=.01 (0. 10. 
33 ppm) 

;s Females 
x 

Controls S.D. 
II 

9.5 4.1 14.9 44.4 47.2 15.8 33.6 1059.2 1.8 27.0 63.0 8.2 1.3 
0.98 2.48 1.46 3.69 2.59 1.09 1.48 184.32 0.96 11.17 12.58 3.50 1.11 

36 36 36 36 36 36 36 36 36 36 36 36 36 

x 9.1 5.0 15.1 44.7 46.8 15.8 33.9 1063.8 2.1 28.2 62.2 7.9 1.14 
10 PPM S.D. 1.87 3.39 2.04 6.34 3.95 1.36 0.58 360.81 1.82 9.98 13.51 6.00 0.82 

II 40 40 40 40 40 40 40 39 40 40 40 40 40 

x 9.6 5.0 15.0 45.2 47.5 15.7 33.1 1063.8 2.1 27.4 62.5 7.3 1.6 
33 PPM S.D. 1.27 4.20 2.52 4.11 3.91 2.01 4.17 256.06 1.90 11.15 13.54 4.33 1.68 

II 45 44 45 45 45 45 45 45 45. 45 45 45 45 

8 9.9 5.4 15.2 45.3 46.0 15.4 33.5 1170.3 1.6 29.9 
100 PPM S.D. 0.75 2.48 0.85 2.53 1.34 0.65 0.84 222.78 0.62 11.04 

n 38 38 38 38 38 38 38 38 39 39 

59.3 
14.57 
39 

7.0 
3.69 

39 

2.1* 
1.92 

39 

l p<.OS (10 ppm) 



behavior of the 100 ppm males at 3 months into exposure, one month prior to 

the termination of exposures. In general, the animals were slower in their 

activity and manifested a heightened sensitivity in the startle response 

compared to males in the other dosage groups. In addition, the hindlimb grip 

scores of 100 ppm males were higher than that of the other groups and their 

hot plate latency was higher as well. These data are summarized in Tables 13 

through 21. Due to the excessive mortality in this group, no animals remained 

for further behavioral testing after the three month testing period. 

Among females in the 100 ppm group, the same behavioral pattern as that 

exhibited by the males was evident at the three month testing period. Females 

in the 100 ppm group had a heightened sensitivity in the startle response 

apparatus and a higher hindlimb grip than their counterparts in the other 

dosage groups. At 6 months of exposure, the 100 ppm females had significantly 

lower activity scores than females in the other groups, but their higher 

startle responses had disappeared. After 9 months of exposure, no behavioral s 

differences were apparent, but at the 12 month testing period, the lower 

activity and heightened startle response reappeared in the 100 ppm females. 

No significant differences in quantitative behavior testing occured after the 

12 month testing period. These data are summarized in tables 22 through 30. 

All data were analyzed usin g independent analyses of variance and post-hoc 

pairwise t-test comparisons. Individual behavioral data are presented in 

Appendix Hl. 

H. Histopathology 

Histopathology for this study was performed by Experimental Pathology 

Laboratories, Inc. The histopathology results will be presented in an 

addendum to this report. 
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Table 13 

PRE-EXPOSURE BEHAVIORAL MEASUREMENTS - MALES 

Group Control 10 PPM 33 PPM 100 PPM 

Measurement x S.D. 2 y S.D. 1 z S.D. a 7- Y s.D.2 - 

Activity Latency 16.3 9.4 16 17.0 13.3 16 12.6 9.7 16 13.9 5.2 16 
t see) 

Novel Side time 
t set) 

97.8 10.7 16 102.1 17.6 16 102.1 14.5 16 100.4 14.2 16 

Novel Side Crossing 9.2 2.6 16 7.6 2.4 16 9.1 3.3 16 9.1 2.7 16 
(freq.) 

Locomotor Activity 183.8 23.5 16 187.8 15.4 16 179.1 19.0 15 186.5 21.7 16 
(instr. units) 

Startle Response 216.1 56.1 i6 196.6 34.2 16 215.8 54.7 16 213.5 52.5 16 
Amp. (instr. units) 

Startle Response 336.7 92.2 16 372.8 59.9 16 355.2 93.9 16 353.3 65.6 16 
Latency (msec) 

Forelimb Grip (gms) 66.0 26.3 16 61.5 20.5 16 62.3 22.0 16 64.7 22.4 16 

Hindlimb Grip (gms) 29.4 19.2 16 35.7 18.7 15 30.4 18.1 16 34.7 19.1 15 

Hot Plate Latency 8.0 2.0 16 8.4 3.9 16 7.4 2.3 15 7.9 2.5 16 
(set> 

Footsplay (ems) 5.6 0.4 16 5.2 0.4 15 5.0" 0.6 16 5.2 0.6 16 

Body Weight (gms) 21.1 1.5 16 21.3 1.4 16 21.3 1.6 16 21.2 1.9 16 

*PC.05 (0 ppm) 
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Table 14 

3-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS - MALES 

- -- - -- --- 

18.3 8.9 16 17.6 11.2 16 26.8 15.9 16 86.0" 78.1 13 

Novel Side Time 59.8" 51.5 13 

Novel Side Crossing 6.9 2.7 16 2.6* 2.4 13 

Locomotor Activity 
(instr. units) 

Startle Response 
Amp. (instr. units) 

Startle Response 
Latency (msec) 

Forelimb Grip (gms) 97.3 32.6 16 92.2 21.7 16 

Hindlimb Grip (gms) 57.3 17.6 16 52.9 20.0 16 

Hot Plate Latency 9.5 2.1 16 9.6 4.5 16 15.5"" 7.7 12 

Pootsplay (ems) 5.4 0.5 15 

Body Weight (gms) 30.0 2.0 16 

* PC.001 (0,10,33 ppm) 
** PC.05 (0,10,33 ppm) 

*** px.05 (0,lO ppm) 
**** px.05 (lo,33 ppm) 

***** PC.01 (lo,33 ppm) 
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Table 15 

6-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS - MALES 

Group 

Measurement 

Activity Latency 
(set) 

Novel Side Time 
(se4 

Novel Side Crossing 
(f-3.) 

Locomotor Activity 
(instr. units) 

Startle Response 
Amp. (inst. Units) 

Startle Response 
Latency (msec) 

Forelimb Grip (gms) 

Hindlimb Grip (gms) 

Hot Plate Latency 
(see> 

Footsplay (ems) 

Body Weight (gms) 

*p<.O5 (0 ppm) 

Control 

!t S.D. 2 

16.6 13.7 13 

108.0 20.2 13 

6.6 1.7 13 

183.8 15.6 13 

198.9 31.6 13 

380.1 53.5 13 

102.0 20.1 13 

68.7 19.0 13 

9.5 3.7 13 

5.9 0.4 13 

35.3 3.3 13 

44 

10 PPM 

x +lLn 

24.1 27.3 16 

111.8 26.3 16 

6.1 2.1 16 

155.0* 43.1 16 

209.4 39.3 16 

356.9 69.2 16 

102.4 15.8 16 

64.9 19.4 16 

9.7 3.8 16 

5.6 0.7 16 

35.6 2.5 16 

33 PPM 

x S.D. n -- 

26.9 31.6 16 

106.9 24.6 16 

5.1 2.1 16 

157.6 16.7 16 

194.4 30.9 16 

391.1 66.5 16 

103.3 21.6 16 

63.7 21.2 16 

9.9 3.8 16 

5.8 0.7 16 

35.1 2.8 16 



Table 16 

9-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS - MALES 

Measurement -- - -- -- 

26.1 31.9 10 25.6 29.2 12 

Novel Side Time 111.9 31.5 12 

Novel Side Crossing 

Locomotor Activity 
(instr. units) 

143.7 25.0 12 

Startle Response 
Amp. (inst. Units) 

Startle Response 
Latency (msec) 

Forelimb Grip (gms) 

Hindlimb Grip (gms) 

Hot Plate Latency 
(set> 

Footsplay (cm) 

Body Weight (gms) 

404.7 70.0 12 

99.7 20.5 10 97.8 14.5 .12 94.7 18.0 12 

77.5 23.0 10 79.7 11.0 12 73.6 17.0 12 

7.3 3.6 10 7.5 1.9 12 6.7 2.4 12 

5.6 0.5 10 5.5 0.6 12 5.7 0.5 12 

40.8 4,l 10 42.2 4.1 12 39.9 2.7 12 
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Table 17 

12-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS - MALES 

Group 

Measurement 

Activity Latency 
(set) 

Novel Side Time 
(s=> 

Control 10 PPM 33 PPM 

!t j& n x S.D. 2 _ - _ T S.D. n 

9.8 9.1 10 23.5 17.7 12 26;4 20.5 12 

131.8 26.7 10 107.3 18.5 12 108.5 27.6 12 

Novel Side Crossing 5.5 2.9 10 4.2 1.3 12 . 4.5 2.4 12 
(freq.1 

Locomotor Activity 164.1 35.5 10 154.3 22.5 12 150.6 31.8 12 
(instr. units) 

Startle Response Amp- 181.6 48.3 10 199.6 52.2 12 240.4 97.5 12 
litude (instr units) 

Startle Response 398.2 74.8 10 369.1 71.4 12 328.6 110.0 12 
Latency (msec) 

Forelimb Grip (gms) 92.3 16.0 10 94.2 20.2 12 84.1 20.6 12 

Hindlimb Grip (gms) 99.7 7.0 10 91.0 13.1 12 79.0*'18.5 12 

Hot Plate Latency 6.6 2.6 10 6.8 3.5 12 6.8 2.7 12 
(f-1 

Footsplay (cm) 5.4 0.5 10 5.8 0.7 12 5.9 0.6 12 

Body Weight (gms) 44.3 4.1 10 44.2 3.6 12 43.5 2.6 12 

*p<.Ol (0 ppm) 
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Table 18 

15-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS - MALES 

Measurement 

Novel Side Time 

22.8 20.3 12 

106.5 27.9 12 

Locomotor Activity 132.5 37.1 12 
(instr. units) 

Startle Response 228.1 73.3 12 
Amp. (instr. units) 

Startle Response 344.0 104.5 12 
Latency (msec) 

Forelimb Grip (gms) 83.8 18.4 10 97.5 17.3 12 91.7 23.2 12 

Hindlimb Grip (gms) 67.0 26.2 10 71.0 19.3. 12 63.3 22.0 12 

Footsplay (cm) 

Body Weight (gms) 
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Table 19 

18-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS - MALES 

Group 

Measurement 

Activity Latency 
C-c) 

Control 10 PPM 33 PPM 

x S.D. 2 _ S.D. n _ T x S.D. n _ 

14.8 8.1 6 23.1 21.9 8 23.1 20.0 7, 

Novel Side Time 125.2 27.1 6 101.8 26.9 8 120.6 34.9 7 
(set> / 

Novel Side Crossing 5.8 2.4 6 4.9 2.2 '8 4.1 1.7 7 
(freq.) 

Locomotor Activity 
(instr. units) 

140.5 18.3 6 147.1 22.1 8 128.9 49.3 7 

Startle Response 155.9 58.5 6 153.4 37.4 8 175.2 77.4 7 
Amp. (instr. units) 

Startle Response 388.7 68.2 6 421.6 59.7 8 393.2 107.1 7 
Latency (msec) 

Forelimb Grip (gms) 96.7 23.7 6 91.9 12.4 8 93.3 25.7 7 

Hindlimb Grip (gms) 77.5 13.1 6 75.4 14.8 8 76.4 15.3 7 

Hot Plate Latency 8.9 4.3 6 8.3 2.5 8 7.7 2.6 7 
(set) 

Footsplay (cm) 6.0 0.9 6 6.3 0.3 8 6.2 0.6 7 

Body Weight (gms) 45.4 7.4 6 48.0 4.2 8 44.8 3.8 7 
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Table 20 

Ll-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS - MALES 

Measurement 

Activity Latency 20.9 15.6 8 

Novel Side Time 125.2 19.4 6 120.9 27.1 8 133.2 28.5 6 

Novel Side Crossing 

Locomotor Activity 129.2 27.3 6 139.4 27.4 8 146.2 21.8 6 
(instr. units) 

Startle Response 158.4 4907 6 216.7 94.3 8 200.7 81.2 6 
Amp. (instr. units) 

Startle Response 430.2 58.5 6 351.5 149.0 8 348.0 112.3 6 
Latency (msec) 

93.1 19.3 6 104.5 23.3 7 96.7 26.8 6 

Hindlimb Grip (gms) 86.7 22.8 6 81.1 22.0 8 75.0 21.0 6 

Hot Plate Latency . 

Footsplay (cm) 

Body Weight (gms) 
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Table 21 

24-MONTH EXPOSURE BEKAVIORAL MEASUREMENTS - MALES 

Group 

Measurement 

Activity Latency 
(set) 

Control 10 PPM 33 PPM 

z S.D. 2 x S.D. g si S.D. n -- 

18.3 11.7 6 30.0 18.3 8 20.8 12.3 6 

Novel Side Time 
(set> 

116.5 19.0 6 120.9 28.3 8 123.8 31.6 6 

Novel Side Crossing 
(freq.) 

5.5 2.1 6 2.9 1.7 8 3.7 1.8 6 

Locomotor Activity 
(instr. units) 

134.3 19.5 6 135.1 15.2 8 124.0 24.6 6 

Startle Response 171.1 43.7 6 185.0 65.1 8 162.6 91.0 6 
Amp. (inst. Units) 

Startle Response 411.5 50.7 6 376.6 117.8 8 393.6 159.2 6 
Latency (msec) 

Forelimb Grip (gms) . 100.3 14.0 6 85.6 20.3 8 95.0 12.5 6 

Hindlimb Grip (gms) 75.9 14.5 6 77.1 25.2 8 89.5 26.1 6 

Hot Plate Latency 10.6 5.6 6 6.8 2.0 8, 6.8. 2.8 6 
(set) . 

Footsplay (ems) 5.6 0.5 6 5.8 0.6 8 6.2 0.4 6 

Body Weight (gms) 45.5 5.4 6 47.6 5.3 8 44.0 6.5 6 
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Table 22 

PRE-EXPOSURE BEHAVIORAL MEASUREMENTS - FEMALES 

Measurement 

20.3 17.1 15 21.7 17.3 16 

Novel Side Time 

Locomotor Activity 
(instr. units) 

Startle Response 
(instr. units) 

Startle Response 
Latency (msec) 

Forelimb Grip (gms) 63.6 15.9 15 64.2 20.7 16 

Hindlimb Grip (gms) 24.2 9.4 15 27.3 14.8 16 

Footsplay (ems) 

*p<.O5 (lo,33 ppm) 
**p<.O5 (10 ppm) 
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Table 23 

3-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS - FEMALES 

Group Control 10 PPM 33 PPM 100 PPM 

Measurement x S.D. n -- x &D-z x S.D. n ?i S.D. - -- 2 

Activity Latency 29.7 27.4 15 16.8 11.7 16 23.7 20.0 15 22.5 12.8 15 
C.-c> 

Novel Side Time 
(set) 

100.5 22.7 15 115.3 15.7 16 112.4 21.0 16 119.3" 13.0 15 

Novel Side Crossing 7.3 2.5 15 7.6 3.0 16 8.2 2.4 16 7.3 1.9 15 
(freq.) 

Locomotor Activity 184.7 25.2 15 186.5 18.6 16 187.3 22.7 16 173.1 24.0 15 
(instr. units) 

Startle Response 200.7 27.4 15 199.4 43.5 16 210.0 48.0 16 333.2** 77.5 15 
Amp. (instr. units) 

Startle Response 372.5 63.2 15 373.0 60.9 16 365.4 70.6 16 230.2** 75.8 15 
Latency (msec) 

Forelimb Grip (gms) 90.7 29.3 15 91.4 14.3 16 95.6 19.4 16 100.3 14.3 15 

Hindlimb Grip (gms) 60.2 18.4 15 57.3 14.5 16 58.2 i3.7.16 79.5***18.2 15 

Hot Plate Latency 7.9 2.4 15 8.1 2.9 16 8.1 3.3 16 11.1 4.7 15 
t-c> 

Footsplay (ems) 5.2 0.6 15 5.5 0.8 16 5.0 0.4 16 5.5 0.7 2 

Body Weight (gms) 26.7 1.2 15 27.0 1.5 16 25.6 1.9 16 25.3**** 1.9 15 

* pc.05 (0 ppm) 
** pC.001 (0,10,33 ppm) 

Jr** px.05 (0,10,33 ppm) 
**** px.05 (10 ppm) 
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Table 24 

6-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS - FEMALES 

Measurement 

Activity Latency 

Novel Side Time 

16.4 14.1 12 18.2 16.8 16 14.2 10.5 10 

4.3***2.3 10 

Locomotor Activity 
(instr. units) 

Startle Response 
Amp. (instr. units) 

Startle Response 
Latency (msec) 

Forelimb Grip (gms) 

Hindlimb Grip (gms) 72.4 24.4 12 

Hot Plate Latency 

Footsplay (ems) 

Body Weight (gms) 

* pC.01 (0,lO ppm) 
** pC.05 (0 ppm) 

*** pC.001 (0 ppm) 
**Jr* px.05 (0,10,33 ppm) 
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Table 25 

9-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS - FEMALES 

Group Control 10 PPM 33 PPM 100 PPM 

Measurement x*If -GE x 7 S.D. n _ !f S.D. 2 _ 

ktivity Latency 15.1 9.0 9 23.0 35.0 11 11.5 5.3 12 15.7 6.4 10 
C-c> 

Yovel Side Time 
(s-1 

121.6 19.1 9 118.4 33.1 11 125.0 25.0 11 133.6 18.9 10 

gavel Side Crossing 6.1 3.4 9 5.4 2.8 11 6.4 2.1 11 3.7 2.0 10 
(freq.) 

Locomotor Activity 172.0 18.0 9 160.4 23.0 11 159.4 18.5 11 154.0 31.6 10 
(instr. units) 

Startle Response 202.1 59.3 9 221.7 46.6 12 191.0 53.3 12 242.2 47.7 10 
Amplitude (instr. 
units) 

Startle Response 342.3 98.4 9 340.0 98.2 12 372.0 87.6 12 300.9 69.8 10 
Latency (msec) 

Forelimb Grip (gms) 90.8 20.2 9 86.5 17.9 12 96.5 22.8 11 102.5 12.2 10 

aindlimb Grip (gms) 73.3 22.5 9 75.4 20.4 12 86.1 20.3 11 90.7 7.5 10 

kIot Plate Latency 9.2 2.6 9 9.5 3.5 12 8.3 3.4 11 7.6 4.2 10 
(set> 

sootsplay (cm) 5.5. 0.8 9 5.3 0.4 12 5.3 0.9 12 -- -- -- 

sody Weight (gms) 34.2 3.5 9 35.7" 4.6 12 31.5 3.4 12 30.6 2.1 10 

*p<.O5 (33,100 ppm) 
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Table 26 

12-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS - FEMALES 

Measurement -- - -. - - BP - 

9.2 4.9 9 12.4 10.5 12 18.8 21.0 12 

Novel Side Time 124.4 22.1 

Novel Side Crossing 6.0 2.9 12 2.6"" 1.7 10 

Qinstr. units) 

Startle Response 209.9 64.2 
.Amplitude (instr. 

Startle Response 
Latency (msec) 

94.8 15.7 9 96.4 16.4 12 

Hindlimb Grip (gms) 96.9 12.2 9 92.3‘ 13.9 12 94.3 14.3 12 

Postsplay (cm) 

Body Weight (gms) 32.4 5.1 12 

*p<.O5 (0 ppm) 
**p<.Ol (0 ppm) 

**"p<.O5 (33 ppm) 
***p<.Ol (33,100 ppm) 
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Table 27 

15-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS '- FEMALES 

Group 

Measurement 

Activity. Latency 
(set> 

Novel Side Time 
(set) 

Novel Side Crossing 
(freq. > 

Locomotor Activity 
(instr. units) 

Startle Response 
Amplitude (instr. 
units) 

Startle Response 
Latency (msec) 

Forelimb Grip (gms) 

Hindlimb Grip (gms) 

Hot Plate Latency 
(set> 

Footsplay (cm) 

Body Weight (gms) 

Control 

? S.D. 2 !t S.D. 2 

11.3 4.5 9 10.4 8.1 10 

L20.2. 35.2 9 !36.3 33.8 10 

5.0 2.0 9 2.5 1.3 10 

L48.9 24.4 9 !24.5 24.5 10 

L82.9 53.6 9 !03.6 41.7 11 158.8 60.3 12 180.9 78.6 10 

371.0 117.4 9 j49.2 97.7 11 420.6 61.8 12 372.7 89.9 10 

101.8 17.1 9 93.9 .18.4 11 

73.7 14.6 9 67.9 23.7 11 

7.2 2.2 9 8.7 2.7 11 

5.0 0.6 9 

38.8" 3.9 9 

10 PPM 33 PPM 100 PPM 

5.2 0.4 11 

41.2** 6.3 11 

x s.D.2 

17.0 20.0 12 

115.6 36.4 12 

5.1 3.0 12 

142.6 23.9 12 

101.0 24.2 12 

79.0 iO.8 12 

7.0 3.3 12 

5.3 0.4 12 

32.1 4.3 12 

si S.D. 2 

25.4 16.6 10 

136.4 28.1 10 

3.0 2.1 10 

129.4 28.1 10 

107.0 22.5 10 

73.8 15.9 10 

8.1 3.2 10 

5.3 1.1 3 

31.3 3.2 10 

*p<.O5 (33,100 ppm) 
**p<.OOl (33,100 ppm) 
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Group 

Measurement 

ctivity Latency 
(,sec> 

iovel Side Time 
(,sec> 

rove1 Side Crossin@ 
(freq.1 

,ocomotor Activity 
(,instr. units) 

tartle Response 
Amplitude (instr. 
units) 

tartle Response 
Latency (msec) 

orelimb Grip (gms) 

indlimb Grip (gms) 

ot Plate Latency 
t-c> 

ootsplay (cm) 

ody Weight (gms) 

Table 28 

18-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS - FEMALES 

Control 

!29..3 

6.0 

-66.0 

.41.8 

~38.3 

91.4 

76.4 

11.8 

5.3 

38.6 

S.D. n -- 

6.6 6 

29.2 6 

3.1 6 

26.2 6 

39.2 6 

29.2 6 

11.6 6 

21.4 6 

5.4 6 

0.3 6 

1.9 6 

10 PPM 

T- x S.D. n -- - - 

14.0 11.3 7 

118.1 37.5 7 

5.3 2.4 7 

L39.6 19.3 7 

L54.5 60.3 7 

hlt9.0 83.3 7 

98.3 10.6 7 

77.9 20.0 7 

8.2 2.5 7 

5.4. 0.5 7 

43.%* 5.2 7 

33 PPM 

8.8 

6.5 

169.9 

122.4 

434.2 

107.7 

8'5.6 

8.9 

8.4 8 

29.2 8 

2.6 8 

12.4 2 

60.3 8 

97.8 8 

15.3 8 

13.1 8 

3.5 8 

0.4 8 

3.7 8 

- 

100 PPM 

?f S.D. 2 

18.3 12.8 6 

118.3 39.3 6 

3.2 1.6 6 

148.8 44.7 6 

138.2 77.3 6 

4315.7 122.9 6 

101.9 16.7 6 

85.3 22.8 6 

8.7 3.8 6 

4.4 1.4 4 

32.8 4.9 6 

*p<.OOl (33,100 ppm) 
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Group Control 10 PPM 33 PPM 100 PPM 

Measurement y S.D. 2 y S.D. 2 

13.4 8.4 7 

L18.4 31.1 7 

3.0 0.8 7 

L17.4 17.0 7 

L97.2 34.8 7 

y S.D. '2 

Activity Latency 
(set) 

14.7 6.2 6 11.7 6.9 6 29.0 23.0 6 

Novel Side Time 
C-c> 

L34.8 30.7 6 141.8 17.6 6 118.5 38.8 6 

Novel Side Crossing 
(f-q.1 

4.0 1.5 6 5.0 2.3 6 2.3 2.0 6 

Locomotor Activity 
(instr. units) 

L36.7 29.5 6 138.0 14.9 6 113.8 32.6 6 

Startle Response 
Amplitude (instr. 
units) 

L64.5 83.7 6 143.7 82.5 6 283.7 220.3 6 

Startle Response 
Latency (msec) 

Forelimb Grip (gms) 

Hindlimb Grip (gms) 

Hot Plate Latency 
(set> 

Footsplay (cm) 

Body Weight (gms) 

i06.4 135.4 6 j56.7 76.6 7 424.5 78.9 6 310.5 127.1 6 

98.9 16.5 6 

77.5 12.5 6 

8.1 4.4 6 

99.7 18.4 6 103.3 21.4 6 

78.4 15.4 6 93.1 29.1 6 

7.3 3.2 6 8.4 3.4 6 

5.4 0.6 6 

109.0 13.9 7 

84.5 13.0 7 

9.2 2.8 7 

5.4 0.4 6 

43.9 6.5 7 

5.0 0.6 6 

35.7 4.1 6 

MS -- -- 

38.7 2.7 6 33.5" 6.0 6 

*p<.Ol (10 ppm) 

Table 29 

21-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS - FEMALES 
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Table 30 

24-MONTH EXPOSURE BEHAVIORAL MEASUREMENTS - FEMALES 

Activity Latency 11.8 4.1 6 18.3 18.4 6 

Novel Side Time 140.0 20.3 6 136.0 27.2 7 110.0 33.1 6 115.3 28.3 6 

Novel Side Crossing 3.7 2.1 6 5.5 1.6 6 

Locomotor Activity 129.3 15.1 6 124.7 39.6 7 150.0 2.8 6 116.8 16.6 6 
(instr. units) 

Startle Response 148.7 54.6 6 19003 70.5 7 '206.5 93.8 6 283.2 192.6 6 
Pmp. (instr. units) 

startle Response 438.5 56.3 6 34702 117.6 7 365.2 94.5 6 258.9 159.0 6 
Latency (msec) 

Forelimb Grip (gms) 102.5 6.4 6 91.2 9.0 7 100.0 12.5 6 110.0" 12.4 6 

Iindlimb Grip (gms) 87.8 20.5 6 80.2 13.0 7 89.7 21.7 6 87.0 33.2 6 

lot Plate Latency 8.0 1.4 6 7.5 1.3 7 6.2 1.5 6 8.3 4.2 6 
t-c> 

lootsplay (ems) 4.6 0.9 6 4.9 0.6 7 5.0 0.4 6 4.5 0.0 1 

3ody Weight (gms) 39.6 2.1 6 46.3"" 7.4 7 37.1 3.5 6 33.2 6.7 6 

*p<.05 (10 ppm) 
**p<.O5 (33,100 ppm) 
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IV. DISCUSSION 

In summary, exposure of B6C3Fl mice to methyl bromide for 103 weeks 

produced significant changes in growth rate, mortality, organ weights and 

neurobehavioral functioning. These changes occured in both males and females, 

but were more pronounced in males. 

Without the histopathology and neuropathology data, it is difficult to 

discuss some of the changes which were observed. However, across all methyl 

bromide studies the nature of the dose response curve has been quite 

interesting. The unexpected and early mortality observed in this study is yet 

another indication of the steepness of the methyl bromide dose response 

curve. The B6C3Fl mouse is an obviously sensitive species to this compound, as 

demonstrated by the results obtained in the subchronic, 6 week repeated dose, 

and now chronic studies. 

The neurobehavioral changes which occured in the 100 ppm animals are very 

interesting. Even in animals not easily indentifiable as sick, certain 

behavioral patterns did emerge. The increase in hindlimb grip strength, for 

example, was probably due to a rigidity in the nerves of the peripheral 

nervous system of the animal. This rigidity never disappeared and was largely 

the reason why 100 ppm females could not be tested on the footsplay 

measurement after 3-6 months of exposure. The heightened sensitivity in the 

startle response apparatus was probably indicative of other neurological 

changes, more likely in central nervous system functioning, while decreased 

activity levels correlated with general lethargy in these.animals. The 

neuropathological evaluations should lend credence to these ideas. 
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By far the most interesting point fn terms of the toxicity of methyl 

bromide is the fact that over 18 months post-exposure, the 100 ppm animals 

never really recovered from the effects of their early exposure. None of the 

changes observed in those animals during the first 5 months of the study ever 

reversed themselves and in fact the 100 ppm animals continued to die at a 

higher rate than animals fn any other group months after the exposures had 

been terminated. 

Until the pathology data is available, a no-effect level is not easily 

discernible. From the data discussed in this report, 10 ppm may be a 

reasonable assumption for this compound. 
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BROOKHAVEN NATIONAL MBORATORV 

Medical Department 

V. QUALITY ASSURANCE STATEMENT 

ASSOCIATED UNIVERSITIES, INC. 

Upton, Long island, New York 11973 

(516)282, 
FTS 666,.’ 3615 

I have reviewed the drafts of tables, original data and final report 

entitled)"A Chronic Inhalation Study of Methyl Bromide Toxicity in B6C3Fj 

Mice". All findings were discussed with the principal investigator, the BNL 

quality assurance officer and reported to the department chairman. 

Robert B. Aronson, Ph.D., Quality Assurance Officer 

+&7 
Date 
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APPENDIX Al 

REPROCUFWENT REPOIiT 

ANALYSIS OF METHYL BROMIDE 

NC1 CONTRllCT NO. NOl-Q-95615 
!%I Project No. 7034-C 

MRI Task Designatioc: ?Z 

MIDWEST RESEARCH INSTITUTE 
425 Volker Boulevard 

Kansas City, MO 64110 

December 6, 1982 
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METHYL BROMIDE 

Management Information 

CAS NO.: 74-83-9 
CBDS NO.: CO4148 
MRI REQUEST NO. : 153N 
SUBMITTER: National Toxicology Program 
STUDY SUPPORTED: Bioassay (Carcinogenesis) 
MRI RECEIPT DATE: 10/28/82 
INTERIY RE2ORT TO NTP: Phone 11/30/82 
SUPPLIER DATA: 

Company: Matheson Gas Products 
Purchase Order Date: 10/11/82 
Company Lot No.: None given 
MRI Assigned Lot No.: Ml02882 
MRI Batch No.: 02 
Amount Available for Bioassayer: 5 x 50 lb cylinders 
Purity Grade: 99.5% 
Manufacturer Specifications: None given 
Typical Lot Analysis: None given 
Actual Lot Analysis: None given 

Chemical Information 

STRUCTURE: 

H 

H-b-Br 

r: 

MOLECLXAR FOmm: CH& 
MOLECULAR VEIGHT: 94.95 

Toxicological Information;: 

TOXICITY: ihl-man LCLo: 60,000 ppm/2H 
ihl-chd LCLo: 1 g/m"/2H 
3F14K13Rll ihl-hmn TCLo: 35 ppm TFX:GIT 
ihl-rat LCLo: 3,120 ppm/l5M 

TLIMORIGENIC EFFECTS: Not available in standard references 
REPRODUCTIKE EFFECTS: Not available in standard references 
EYSOSLZE STANDARDS: OSHA standard - air: Cl 20 ppm (skin) (SCP-Jj 

;k Registry of Toxic Effects of Chemical Subtances, ?ficrofiche Edition 
(July 1982), U.S. Department of Health and Human Services, National 
Institute of Occupational Safety and Health, Cincinnati, Ohio, PA4900000, 
9. 8324, Grid B 02. 
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EXECUTIVE SUHNARY 

This material was identified as methyl bromide by spectroscopy. 
Two flame ionization gas chromatography systems detected only one impurity, 

8 assumed to be the same in both systems. The impurity peak was estimated at 
0.13 and 0.12% relative to the major peak area in the two systems. Based 
on the data in this report, the purity of this material is estimated to be 
99.8x, which is consistent with the previously analyzed batch. 
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REPROCUREMENT REPORT - METHYL BROMIDE 

I. INTRODUCTION - 

The purpose of this work was to .provide chemical support necessary 
for bioassay studies. This support consisted of chemical analyses of repro- 
cured material. ,The anal.vs~s inr111deri rnnfirmntinn nf tha iJonti+v nf +ha 

,--- --I------ ---~*..-..a--&“** YL W&.&b a.VCYz.CLC-J v* &)A& 

chemical and purity assays. 

II. CHEMICXL HANDLING 

Note: This compound was analyzed as received because it is a 
compressed gas. The cvlinders were stored at 2S°C in a well-ventilntpd area I - __ - --- - ----- .--------- . . . ..QY. 

1. SUB-BATCH EQUIVALENCY 

a. Procedure: The sample was received in 5 cylinders. Two 
cylinders, labeled "A" and "B", were randomly chosen for analysis. The com- 
plete chemical analysis was performed on cylinder "A'. A gas chromatographic 
impurity profile analysis to establish sub-batch equivalency was performed on 
'B" using gas chromatography system 2 (described on p. 3). 

b. Results: The gas chromatographic impurity profiles of 
samples from cylinders "A" and "B" were identical with experimental limits. 
Results are tabulated below. 

Cylinder A . Cylinder J3 

Peak No. 1 2 1 2 I 
Retention Time (min) 8.2 II.8 8.4 11.9 
Relative Retention Time 0.69 1.00 0.70 1.00 
Area (% of major peak area) 0.12 100 0.12 100 

A. APPErARANCE 

Colorless gas 

B. SPECTRAL DATA 

Determined Literature Values 

1. IXER4RED 

Instrument: Perkin-Elmer 283 
Cell: Neat gas in 8.6 cm gas 

cell with sodium chloride 
windows 

Results: See attached spectrum 
(Figure 1) 

Spectrum consistent with 
structure and literature 
reference-l 

1 Craver, C. D. (Ed.), The -Infrared Spectra of Halogenated Hydrocarbons, 
The Coblentz Society, Inc., Kirkwood, Missouri, 1977, p. 103, Spectrum 
No. 5828. 
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Determined Literature Values 

2. NUCLEAR 1fiGNETIC RESONANCE 

Instrument: Varian EM-360A Spectrum consistent with 
Solvent: Carbon tetrachloride literature reference.2 

with tetramethylsilane internal 
standard 

Assignments: See attached spectrum 
(Figure 2) 

(a) s, 62.60 
Integration Ratios: 
Observed* Theoretical 
(a) 3.00 3.00 

C. GAS CRROMA~OG~~ 

Instrument: Varian 3700 
Detector: Flame ionization 
Inlet Temperature: 15O*C 
Detector Temperature: 200°C 
Carrier Gas: Nitrogen 
Carrier Flow Rate:. 40 cc/min (system 1) 

80 cc/min (system 2) 

1. SYSTEM 1 

Column: OPN/Porasil C, 80/100 mesh, 1.8 m x 4 mm I.D., glass 
Oven Temperature Program: 30°C for 3 min, then 30 to 100°C at. 

lOOC/min 
Samples Injected: Neat gas (0.6 ml) and l/60 and l/l20 dilutions 

with ambient air to quantitate impurities and check linearity 
of detector response 

Results: A major peak and one impurity, with an area estimated at 
0.13% relative to the major peak, eluting before the major peak. 

Peak No. 
Retent.ion 
Time (min> 

Retention 
Time (Relative 
to Major Peak) 

Area (X of 
Major Peak area) 

1 3.5 0.68 0.13 
2 5.4 1.00 100 

z Auplications of Nuclear Magnetic Resonance Spectroscopy in Organic Chem- 
istry, Jackman, L. M., and S. Sternhell, Pergamon Press, New York, 
2nd Ed., p. 160, 1969. 

;';- 0nly.a singlet was observed for the methyl protons. Therefore, the in- 
tegration was assumed to equal the theoretical three protons. 

68 
(2) 



2. SYSTEM 2 

c01umxl: Porapak QS, SO/l00 mesh, 1.8 m x 4 mm I.D., glass 
Oven Temperature Program: 5O*C for 5 min, then 50 to 2OOOC at 

10°C/min 
Samples Injected: Neat gas (0.6 ml) and l/60 and l/l20 dilutions 

with ambient air to quantitate impurities and check linearity 
of detector response 

Results: A major peak and one impurity, with an area estimated at 
0.12% relative to the major peak, eluting before the major peak. 

Peak No. -_ 
Retention 
Time (min) 

Retention 
Time (Relative 
to Major Peak) 

Area (:i of 
Major Peak Area) 

1 8.2 0.69 
2 11.8 1.00 

D. SL?lWRY AND DISCUSSION 

0.12 
100 

The infrared and nuclear magnetic resonance spectra were consistent 
with the structure of methyl bromide. Gas chromatography, using two dif- - 
ferent systems, each resolved a single impurity estimated at 0.13 and O-12:< 
relative to the major peak, respectively. The impurity is assumed to be 
the same in both systems. Samples from two cylinders produced identical gas 
chromatographic impurity profiles within experimental limits. 

E. CONCLUSION 

The compound was identified by spectroscopy as methyl bromide. 
Purity was estimated OR the basis of flame ionization gas chromatography at 
99.8x, which is consistent with the previously analyzed batch. GC analysis 
of two randomly selected cylinders showed the sub-batches to be equivalent. 
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APPENDIv A2 
~) cJq!(~ gls)a”f 

/4! 1 
ITF-SOP No. 8.3.3/Revision 2 
July 16, 1984 
.I. M. Firriolo 

ANALYSIS OF METHYL BROMIDE -NEAT GAS USING A VARIAN MODEL 3700 GAS 
CHROMATOGRAPH EQUIPPED WITH A FLAME IONIZATION DETECTOR 

Introduction 

Methyl bromide neat gas should be checked for impurities at four 
month intervals to assure the stability of the compound. 

Reagents and Supplies - 

2.1 Hydrogen compressed gas, 99.99% pure. 

2.2 Nitrogen compressed gas, 99.99% pure. 

2.3 Oxygen compressed gas, pre-purified. 

2.4 Gas-tight syringes (Hamilton Co., Reno, NV, 895101, 1000 ul 
volume. 

2.5 Gas sampling bags (Calibrated Instruments, Inc., Ardsley, NY, 
10502). 

2.6 Methyl bromide neat gas. 

2.7 Column (6' x l/18"): stainless steel, 80/100 mesh, packed with 
Porapak Q, and preconditioned according to the manufacturer's 
specifications. 

3) Instrument Operation 

3.1 Refer to ITF-SOP No. 3.5.5 for the instrument start-up 
instructions. Make sure all gas flows are regulated correctly. 

3.2 Set the following parameters‘for the analyses: 

3.2.1 Readout/temperature controller nodule: 
a. Injector A at 15O'C. 
b. Injector B to OFF. 
C. Detector temperature to 200'6, 

3.2.2 Auto linear temperature programmer (ALTP): 
a. Set the column oven temperature to 1OO'C for 00 minutes 

(no temperature programming used). 

3.2.3 Differential electrometer module: 
a. Set the RANGE select to lo-lo A/mV. 
b. Depress thle MODE pushbutton under ION DETECTOR A. 

3.2.4 CDS 1llC data center: 
a. Set the RECORDER attenuation control to the proper 

setting as specified in Section 4. 
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ITF-SOP 8.3.3 
Analysis of Methyl Bromide Neat Gas Using a Varian Model 3700'Gas 

Chromatograph Equipped with a Flame Ionization Detector 

3.2.4 Recorder: * 
a, Set the range to 0.01 volts full scale. 
b. Set the chart speed to 0.5 cm/mine 
c. With the zero control knob, set the desired baseline 

level. 
d. Load the pen. 

4. Sample Analysis 

4.1 Impurity peak on scale and methyl bromide peak off scale: 

4.1.1 Obtain a sufficient sample of neat gas in a gas sampling 
bag. 

4.1.2. When all operating parameters on the 3700 module have 
equilibrated, place the CDS LllC data system into the READY 
mode and place the RECORDER attenuation knob on 1. 

4.1.3 Turn on the chart feed. 

4.1.4 Using a gas tight syringe, withdraw a 600 ul sample of neat 
gas from the gas sampling bag. 

4.1.5 Inject the sample into sampling port A on top of the G.C. 
while simultaneously depressing the INJECT button on the 
CDS 111 control panel. 

4.1.6 Allow the sample to run until. the CH3Br peak returns to 
baseline, after which two peaks will probably be recorded 
on the strip chart. (It should be noted that the data 
center may record more than the impurity and main peaks. 
Baseline deflection from both the sample injection and 
detector noise may be recorded,) 

4.1.7 Terminate the analysis by depressing the compute switch on 
the CDS 111C. The full data report in Area % values will 
be printed. 

4.1.8 If the 600 ~1 volume of neat gas injected is not a 
sufficient volume to produce an impurity peak on the data 
center report, larger volumes are to be used. Repeat. 
Section 4.1.4 to 4.1.7 until an impurity is reported. 

4.1.9 The percent impurity analysis is to be performed in 
triplicate to ensure reproducibility of the data. 

4.2 Impurity peak absent' and methyl bromide peak on scale: 

4.2.1 Proceed as in Section 4.1, omitting part of subsection 
4.1.2. Instead of placing the RECORDER attentuation on 1, 
place it on 4 to retain the methyl bromide peak on scale. 

Page 2 of 3 
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ITF-SOP 8.3.3 
Analysis of Methyl Bromide Neat Gas Using a Varian Model 3700 Gas 
Chromatograph Equipped with a Flame Ionization Detector 

e 
.-c- . . 

5. Calculations 

5.1 Results from the CDS 1llC data center are given in area percent of 
total sample eluted according to the following equation: 

A.REA%N = =5J 
ARE%OTAL 

x 100 N= component peak 

5.2 The percent impuritgr can be read directIy off of the data report 
obtained with either injection of neat gas (Section 4.1 or 4.2). 

6. Maintenance 

6.1 Refer to ITF-SOP No. 3.5.5 for maintenance procedures. 

7. Instrument Shut-Down 

7.1 See ITF-SOP No. 3.5.5 for instrument shut-down instructions. 

QI;A!.ITY ASSURANCE 
OiWZER 

Page 3 of 3 
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:A.PPENDIX A2 . 

(cont'd) 

~ROOKHAVEN NATIONAL LABORATORY 

MEMORANDUM 

DATE: June 13, 1986 

Dr, S. Haber wf 

FROM: J. M. Firriolo &Y 

StiBJECT: Gas Chromatography Purity Assessment of the Methyl Bromide 
Exposure Compound, Lot No. E21-1012-00 (Tanks 4 and 5) - 

The four month purity assessments of methyl bromide tanks 4 (exposure 
tank) and 5 (calibration tank) scheduled to occur in May were perfarmed 
today according to ITF-SOP No. 8.3.3. The analyses were conducted without 
the CDS 111C data center connected to the system because it is out for 
repair. The area values were obtained by hand using a digital M.O.J?,-? ~ 
integrator (Carl Zeiss, Inc.). To compare these -results to past analpes, 
the last purity assessment of 01/13/86 was integrated by the same 
procedure. The tabulated data are as follows: 

Date Analysis Tank . Impurity Methyl Bromide 
Performed No. Area % Area % 

01/13/86 4 0,27 99.73 
5 1.43 98.57 

06/13/86 4 6.13 99.87 ~ --. -- 
5 1.45 98.55 



BROOKHAVEN NATiONAL. LABORATQR-V 

MEMORANBhlM 

DATE : June 16, 1986 

wt 

A' 
Td: Dr. S. Haber 

FROM : J. M. Firriolo 
8 

2r 

SUBJECT: Gas Chromatography Purity Assessment of the Methyl Bromide 
Exposure Compound, Lot No. EZl-1012-00 (Tanks 4 and 5). 

The mandatory four month purity assessments of methyl bromide tanks 4 
'(exposure tank) and 5 (calibration tank) were conducted according to 

ITF-SOP No. 8.3.3/Z. The tabulated results to date are as follows: 

Date Aua lysis 
Performed 

Tank 
No. -- 

Impri ty” 

Area % 
Methyl BroraZde 
Area % 

09/26/84 4 0.11 99 -89 
5 0.13 99.87 

01/30/85 

05/16/85b 

4 0.03 99.96 
5 * 0.17 99.85 -. 

4 0.04 99.96 
5 0.13 99 -87 

08613/85 4 0.04 99.96 
5 0.14 99.86 

09/13/85 4 0.03' 99.97 
5 0.14 99 236 

01/13/86 4 5*03 99.97 
5 0.32 99.88 

06/13/86= -- -- 

a The calculations used to derive these vaLues are recorded in the methyl 
bromide Varian 3700 G.C. log books. 

b These analyses were repeated on g/13/85 due to column separation 
problems. 

c The results of these analyses can be found in the June 13, 1986 memo 

entitled, "Gas Chromatography Purity Asessment of the Methyl. Eromide 
Exposure Compound, Lot No. E2L-.lOlZ-00 (Tanks 4 and 5)". 



BROOKHAVEN NATiONAL LABORATQRY BROOKHAVEN NATiONAL LABORATQRY 

MEMO~RANDUM MEMO~RANDUM 

DATE: September 25, 1986 

TO: Dr. S. Haber srf&f 

FROM : M. Schmaeler w 

SUBJECT: Gas Chromatography Purity Assessment of the Methyl Bromide 
Exposure Compound, Lot No. E21-1012-00 (Tanks 4 and 5) 

The final purity assessments of methyl bromide tanks 4 (exposure tank) 
and 5 (calibration tank) were performed September 23, 1986 according to 
ITF-SOP No. 3.6.1. The analyses were conducted without the CDS L1l.C data 
center connected to the system because it is out for repair, The area 
values were obtained by‘hand using a digital tl,O.P,-3 integrator (Carl 
Zeiss, Inc.). The tabulated data are as follows: 

DATE: September 25, 1986 

TO: Dr. S. Haber srf&f 

FROM : M. Schmaeler w 

SUBJECT: Gas Chromatography Purity Assessment of the Methyl Bromide 
Exposure Compound, Lot No. E21-1012-00 (Tanks 4 and 5) 

The final purity assessments of methyl bromide tanks 4 (exposure tank) 
and 5 (calibration tank) were performed September 23, 1986 according to 
ITF-SOP No, 3.6.1. The analyses were conducted without the CDS L1l.C data 
center connected to the system because it is out for repair, The area 
values were obtained by‘hand using a digital tl,O.P,-3 integrator (Carl 
Zeiss, Inc.). The tabulated data are as follows: 

Date Analysis Date Analysis Tank Tank Impurity Impurity Methyl Bromide Methyl Bromide 
Performed Performed No. No. Area % Area % Area % Area % 

09/23/86 09/23/86 4 4 0.02 0.02 99.98 99.98 
5 5 0.12 0.12 99.88 99.88 
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APPENDIX A3 

. - 

Mean Concentration (ppm) and % Relatfve Standard 

Date 

09/26/k 

09/27/84 

09/28/84 

10/01/84 

10/02/84 

10/03/84 

101‘04/84 

10/05/84 

10/08/84 

10/09/84 

10/10/84 

lO/ C/84 

iof12/84 

1O;i5/84 

X0/16/84 

10/17/84 

10/18/84 

io/i9/84 

10/22/84 

10/23/84 

10/24/84 

10/25/84 

10/26/84 

10/29/84 

10/30/84 

10/31/84 

Deviation for Each Exposure Day 

10 PPM Chamber 

Expolsure Day 

1 

2 

3 

4 

!il 

6 

7. " 

8 1 

9 '. 

10 
. 

11 

12' 

13 

14 

15 

16 ' 

17 . 

18 

19 

20 

21 

22 

23 

24 

25 

26 

79 

Mean 

10.1 

10.7 

10.6 

10.5 

10.8 

LO.3 

10.4 

9.9 

10.7 

10.9 

9.5 

10.6 

10.0 

10.1 

lo*.0 

9..7 

9.9 

9.8 

10.3 

10.5 

9.8 

9.4 

10.5 

9.7 

9.7 

9.5 

S.D. 

x.1 

0.9 

0*8 

cl*/+ 

0.5 

0.4 

o-.2 

0.2 

0.s 

b.s 

1.4 

0.6 

0.3 

0.4 

O-5 

0.4 

0.2 

0.5 

1.2 

0.4 

0.4 

0.4 

0.3 

0.7 

0.5 

0.4 

4t.3. . . 

4 A 

% RSD 

LO,5 .. 

8.2 

7 .4 

Se3 

Il.6 

3.5 

3.9 

4.0 

3.L 

7.6 

5.3 

4.2 

AdETHYL BRUMlDE CWRQNHC 
EXPERIMENT 844BO2 
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Hean Concentration (ppm) and 2 Relative Standard 
Deviation f&-Each Exposure Day . 

Date. 

11/01/84 

U/02/84 

11/05/84 

n/06/84 

11/07/84 

U/08/84 

11/09/84 

11113184 

11/14/84 

11/15/84 

11/l&/84 

11/19/84 

ll/iO/84 

11/21/84 

11/26/84 

11/27/84 

11/28/84 

11/29/84 

U/30/84 

10 PPM Chamber 

Exposure Day Mean S,D. 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

9.6 

9.7 

LO-4 

966 

10 Q.4 

10*2 

10 *o 

9.7 

9c4 

10.2 

10.6 

9.6 

9.8 

9a.8 

9-6 

9.8 

IO,1 

10.1 

10.2 

0.G 

0.5 

014 

0.5 

0.3 

oe.4 

0.2 

. 0.4 

0.3 

0.4 

08.4 

0.2 

0.3 

=0.4 

0.5 

0.4 

0.A 

0.2 

0.7 

80 

% RSD _ 

4.3 . 

3,6 

2.5 _ 

3.5 .* 

3.7. 

5-f . 

3.8 

4.4 

2.2 

6.5 



Mean Concentration (ppm) and % Relative Standard 
Deviation fo;-Each Exposure Day 

It0 PPM Chamber 

Date 

12/03/84 

12/04/84 

12/05/84 

12/06/84 

12/07/84 

12jlOj84 

12/11/84 

12/12/84 

12/13/8'4 
. 12/14/84 

12/17/84 

12/18/84 

12/19/84 

'12/20/84 

12jZfj84 

12/24/84 

12/27/84 

12/28/84 

12/31/84 

Expcmure Day 

46 

47 

48 

49 

!iO 

!il 

* !i2 

!i3 

!i4 

!i5 

!i6 

!i7 

fi8 

!i9 

60 

61 , 

62 

63 

64 

Mean 

9.7 

9.5 

10.0 

9.5 

9.9 

10.6 

10.2 

10.2 

10.5 

9.5 

10.3 

10.0 

10.0 

10.0 

9.8 

9;o 

9.8 

10.4 

10.3 

S-D, 

0.7 

0.4 

0.2 

0.4 

0.8 

O-6 

0.3 

&4 

0.4 

0.4 

0.6 

0.5 

0.3 

0.6 

0.3 

O-5 

0.4 

0.2 

0.3 

% RSD 

6.8 

3.8 

2.5 

4.1 

8.5 

5.6 

2.9 

3.6 

4.2 

4.3 

6.2 

5.7 

2.6 

5.3 

2.7 I 
5,P 

3.9 

1.8 

3.3 

81 



. . 

Mean Concentratioh (ppm) and 2 Relative Standard 
Deviation for Each Exposure Day 

Date Exposure Day . Mean S.D. 

01/02/85 

01/03/85 

01/04/85 

01/07/85 

01/08/85 

01/09/85 

01/10/%5 

O&/11/85 

01/14/85 

Ol/i5/85 

01/16/85 

01/17/85 

. 01/18/85 

01/21/85 

01/22/85 

01/23/85 

- 01/24/65 

01/25/85 

01/28/85 

01/29/85 

01/30/85 

01/31/85 

65 

66 

. 67 

68 

69 ,' 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

. 

10 PPM CLaztber 

20.8 

9.6 

9.8 

10.3 

10 .o 

9.7 

10 .o 

10.3 

9.9 

10.0 

10.1 

10.2 

lb.1 

9.4 

9.8 

9.6 

10.1 

10.5 

10.2 

10.3 

lO..l 

10.3 

0.4 

0.5 

0.8 

0.5 

0.G' 

0.3 

0.9 

0.3 

0.3 . 

0.5 - 

a.3 

0.2_ 

0.4 

0.4 

0.3 

0.7 

0.5 

0.4 

0.3 

0.4 

0.6 

0.3 

% RSD 
._ 

3.4 

4.7 

8.5 

4.8 

3.7 

3.4 . 

9.1 
-- I 

3.3 '. 

3.4 . 

5.1 

3 .4 
2,o : . -- - 

. 
3.7 - 

6.9 

5.1 

3.9 

2.8 

4.0 

5.9 . 

3.3 

. 
82 



Date 

02jOlj85 

02/04/85 

02/05/85 

02/06/85 

02/07/85 

OZjOS/SS 

02/U/85 

02j12 /a5 

02/13/85 

02ji4;85. 

02/15/85 

02/19/85 

02/20/85 

02/2L/85 __ 

02/22/85 

02/25/G 

02/26/85 

02/27/85 

02/28/85 

. 

Mean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

no PPM 

Exposure Day Mean 

87 10.1 

88 10.2 

89 10.2 

90 9.9 

91 9.9 

92 10.2 

93' 10.3 

94 10.2 

95 

96 

97 . . 

98 

99 

100 

101 

102 

103 

104 

105 

9.5 

9.6 

10.4 

10.7 

10*3 

10.4 

10.1 

10.3 

10.1 

9.9 

10.3 

83 

Chamber 

0.3 

0.4 

0.7 

0.7 

0.4 

0.2 

0.4 

0.7 

0.9 

0.4 

0.4 

0.6 

0.7 

0.6 

0.5 

0.3 

0.7 

0.3 

0.4 
* 

% RSD 

2.8 

4.2. 

6.7 

6 -9, 

4.3 

.2.3 

3.6 

6.5 

9 *8 

4.01 

4.2 

5.3 

G-6 

5.9 

5 A. 

2.9 

6.7 

3.2 

4.Q 

R 

7 

8 

7 

7 

7 

7 

7 

I 

7 

8 

.7 

7 

8 

7 

8 

7 

7 

7 

7 

Range 

9.8-10.6 

'9.6-10.8 

9 .o-lf .o . 
9.2-10.6 

cf.%-10.6 

X0.0-IO.6 

lQ*O-11 *cl 

.9.0-ll.oC~ 

S,U-El.0 

9.0-10.0 

10,0-ILO 

-- IO-O-Il.4 

9.S11.2 

9.5-u *cl 

9.4-11.0 

lo.&-10 .a 

9.0-31.2 

9.4-30.2 

lO.O-11.0 



Date 

Mean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure D&y 

10 PPM Chamber 

Exposure Day Mean S.D. % RSD . n Range 

03jOlj85 

OS/OS/85 

03/07/85 

03/03/85 

W/11/85 

03/12/85 

. 03/13f85' 

03/M/85 

03/15j85 

03jZ8j85 . 

C3/19/85 

03/20/85 

W/21/85 

Z3/22/85 

63/25/85 

i33j26j85 

i;3f27/85 

106 10.3 

107 9.7 

108 10.4 

109 9.9 

110 -10.5 

111 10.1. 

112 10.1 

113 10.0 

114 ..9.8 

115 10.4 

116 10.1 

117 9.9 

118 10.1 

119 10.6 

120 10.4 

121 10.3 

3.22 20.5 

03/28/85 123 * 10.2 

03/29/85 124 10.2 
, 

0.2 

0.7 

0.6 

0.5 

1.2 

0.5 

0.4 

0.5 

0.7 

0.8 

0.4 

0.5 

0.9 

0.8 

0.4 

0.6 

0.4 

0.7 

0,4 

1.9. 

7.5 

'5.7 

4.9 

11.6 

5.1 

3.9 

5.4 

7.5 

"7.7 

3.5 

5.4 

9.3 

7.2 

4.2 

5.7 

3.8 

6.6 

3.9 

10.0-10.5 

8 .5-11.0 

9.0~11.2. 

9.2-1O.G 

8.0-f2A . - 

9,0-10.4 _' 

9.5-PO.8 _ 

8.0--10.8. - 

8.5-&O 

9.2-11.6 ! 

9.5-IO.8 

9.0-10.6 .. 

8.0-11.0 

9.8-3.1.6 

10 .o--13.0 

-9.8-IA.2 

84 



Mean Concentration (ppm) and % Relative Standard 
Deviatl.on for Each Exposure Day 

10 PPM Chamber 

IDate Exposure Day Mean SOD. % RSD n Range 

04/01,'85 

04/02/85 

04/03/85 

04/04/85 

04/05/85 

04/08/85 

04/09/85 

04/10/85 

04/U/85 

04/12/85 

04/15/85 

04416/85 

04/17/85 

04/18,'85 

04/19/85 

04/22/85 

04/23/85 

04/24/85 

04/25/85 

04626/85 

04/29/85 

04/30/85 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

10.2 

9-6 

9.9 

10.2 

10.4 

10.2 

10.5 

10.1 

10-3 

10.1 

LO-2 

9,9 

10.1 

10-4 

10-O 

10.2 

10.1 

10.3 

9.9 

10-4 

9-9 

9-9 

0.2 

0.3 

0.7 

0.7 

0.3 

0.4 

0.5 

0.6 

0.3 

0.4 

0.7 

0.3 

0.5 

0,3 

0.5 

0.4 

0.4 

0.6 

0.3 

0.5 

0.5 

0.7 

L,6 

3.5 

6.6 

6.6 

3.2 

3.9 

4,6 

5 c 5 

3.3 

4.1 

6.8 

3.5 

5.0 

3‘1 

4.6 

4.0 

3.8 

5.7 

2.8 

4.8 

5.5 

7.4 

7 

3 

7 

7 

8 

8 

7 

7 

7 

8 

7 

10 

% 

8 

8 

8 

8 

8 

7 

8 

7 

8 

lO,O-10.4 

9.2-5.0.0 

9.2-1.0.8 

9,0-13,.2 

10.0-11.0 

9.5-10.8 

9,6-11.0 

9.4-11,2 

LO.O-11.0 

9,4-10.8 

9.4-II.5 

9.0-10.2 

9.0-10.6. 

10;0-11.0 

9.4-12.0 

9,4"10.6 

9.6-10.8 

9,8-El.5 

9.5-IO,4 

9.5-11.2 

9.2slo,8 

8.8-11.0 
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Mean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

10 PPM Chamber 

Date Exposure Day Mean S.D. % RSD n Range 

05/01/85 

05/02/85 

05/03/85 

05/06/85 

05/07/85 

05/08/85 

05/09/85 

OS/lo/85 

05/13/85 

05/14/85 

05/15/85 

05/16/85 

05/17/85 

05/20/85 

05/21/85 

05/22/85 

05/23/85 

05/24/85 

05/28/85 

05/29/85 

05/30/85 

05/31/85 

147 

148. 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

9.7 0.6 5.8 7 9.0-10.6 

9-8 0.4 4.0 8 9.2-10.4 

9.9 0.3 2.6 8. 9.5-10.4 

9.6 0.9 9.7 8 8.8-11.6 

9.9 0.2 1.9 8 9.6-10-2 

10.2 0.6 5,.8 8 9,6-1X.0 

10.1 0.4 4.2 7 9.6-10.8 

10.2 O-3 2.8 8 9.8-10.5 

10.4 0.5 5.2 7 9.5-11.2 

10.2 0.5 5.3 7 9.6-11.0 

10.3 0.4 4.3 7 9.8-10.8 

10.1 0.4 3.8 7 9.6-10.8 

9.7 0.5 5.1 8 g-2-10.8 

10.3 0.2 2.3 8 10.0-10.8 

10.3 0.3 3.2 7 9.8-10,1\ 

10.2 0.4 4.0 8 9.6-11.0 

9.9 0.5 5.5 8 9.0-10.8 

9.5 1.1 11.4 8 7.5-11.4 

10.3 0.5 4.8 7 9.4-10.8 

10.5 0.4 3.6 7 10.0-11.2 

10.1 0.5 5.2 7 9.4-11.0 

10.2 0.2 1.8 7 10.0-10.4 



Mean Concentration (ppm) and % Relative Standard J 
Deviation for Each Exposure Day 

10 PPM Chamber 

Date 

06/03/85 

06/(34/84 

06/05/84 

06/06/85 

06/07/55 

06/10/85 

06/11/85 

06/12/85 

06/13/85 

06/14/85 

06/17/85 

06/18/85 

06/19/85 

06/20/85 

06/21/85 

06/24/85 

06/25/85 

06/26/85 

06/27/85 

06/28/85 

Exposure Day 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

la2 

183 

la.4 

185 

186 

187 

188 

Mean 

110.1 

IO-3 

lLO.2 

IL003 

110.2 

3LO.l 

no.4 

x0-5 

LO.2 

9,l 

309 

L1.1 

a.0 

lOa6 

10.2 

II101 

LO .o 

LO 00 

LO-1 

9.8 

87 

S.D. 

0.8 

0.3 

0.3 

0.6 

0.5 

0.3 

0.6 

1.2 

0.4 

0.3 

0.5 

0.6 

le.0 

0.3 

0.3 

0.7 

0.4 

0.5 

0.4 

0.6 

% RSD 

7.6 

2.5 

2.5 

5.5 

5.0 

2.6 

6.0 

11.8 

3.5 

3.2, 

5.1 

5.3 

12.3 

2.6 

2.6 

6.5 

3.8 

5.0 

3.5 

5.7 

n 

a 

8 

7 

8 

7 

a 

7 

9 

8 

a 

7 

8 

7 

9 

8 

7 

8 

a 

a 

8 

Range 

9.0 - 11.2 

10.0 - 10.6 

10-o - 10.6 

9.4 - 1.1.4 

9.6 - 11.0 

9.6 - 10.4 

9.6 - 11.0 

9.4 - 1.2.7 

9,6 - 10.5 

8.58- 9.54 

9,36- 10.71 

10.31- li.90 

6.67- 9.63 

10.23- X1.04 

8.89- 10.78 

10.24- 12.33 

9.53- 10.51 

9.0 - 10.6 

10.0 - 11.0 

9.0 - 3.0.6 

--’ . . .._ : . - - _ I.. 
-- 

,--.-- - .._____ .:.-. ..l .: 
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Hean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

Date Exposure Day 

r)7/01/85 189 

07/02/85 190 

07/03/85 191 

07/08/85 192 

07/09/85 193 

07/10/85 '194 

07/11/85 195 

07/12/85 196 

07/15/85 197 

07/16/85 198 

07/17/85 199 

07/18/85 200 

07/19/85 201 

07/22/85 202 

07/23 i85 -203 

07/24/85 204 

07 i25 /85 205 

07/26/85 206 

07/29/85 207 

07i3Oi85 20s 

07/31/85 209 

July 1985 Report 

10 PPM Chamber 

Mean S-D. % RSD n Range 

10.1 0.5 4.9 7 9.5 - 11.0 

9.8 0.4 3.6 7 9.5 - 10.6 

10.0 0.3 3.3 8 9.4 - 10.6 

10.4 0.7 6.7 8 . 9‘.0 - 11-O 

10.1 0.2 1.9 7 9e8 - 10.4 

10.3 0.4 3.7 a 10.0 - 11.0 

IO.1 0.4 4.0 8 9.5 - 10.6 

10.3 0.7 6.5 8 9.0 - 11.0 

10.2 0.5 5.1 8 9.5 - 11.0 

.10.7 0.6 5.2 7 .9,5 - 11.0 

10.2 0.2 2.4 7 10.0 - 10.6 

10.1 0.6 6.3 8 9.0 - 11,o 

10.4 0.5 5.1 8 9.4 - 11.0 

10.3 0.5 5.2 8 9.5 - 11.0 

10.4 0.5 4.4 8 9.8 - 11.0 

10.3 0.3 3.1 7 10.0 - 10.8 

10.3 0.2 1.8 7 10.0 - 10.6 

10.4 0.2 2.2 7 10.0 - 10.7 

10.4 0.2 1.5 7 10.2 - 10.6 

10.2 0.4 3.5 7 9.5 - 10.5 

10.1 0.2 2.2 7 907 - 10.3 
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. i 

Date 

, 08,‘01!85 

08/02/85 

08iO5i85 

08,‘06/85 

08/07/85 

08/08/85 

08id9i85 

08/12/85 

08/13/85 

08/14/85 

08/15/ 85 

08/16/85 

08/19/85 

08/20/85 

08/21/85 

08/22/85 

08/23/85 

08/26/85 

08,‘27/85 

08/28/85 

08/29/85 

08/30/85 

August 1985 Report 

Mean Concentration (ppm> and % Relative Standard 
Deviation for Each Exposure Day 

10 PPH Chamber 

Exposure Day 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

'Mean .- 

10.4 

10.0 

10.1 

10.0 

10.3 

10.3 

10.2 

10.1 

10.2 

10.4 

10.2 

9.9 

10.0 

10.1 

9.9 

10.1 

9.9 

10.4 

9.9 

LO.2 

9.2 

10.1 

S.D. 

0.3 

0.8 

0.8 

0.7 

0.2 

0.2 

0.3 

0.4 

0.3 

0.4 

0.3 

0.4 

0.3 

0.4 

0.2 

0.3 

0.3 

0.4 

0.5 

0.6 

0.3 

0.3 

% RSD n -- 

3.2 

8.2 

7.8 

6.5 

2.2 

2.3 

2.7 

4.1 

2.6 

3.4 

2.8. 

3.8 

2.9 

3.9 

2.3 

3.1 

2.6 

4.0 

5.2 

5.7 

3.7 

3.2 

8 

7 

7 

8 

8 

7 

7 

7 

8 

8 

8 

7 

7 

7 

7 

8 

7 

7 

7 

7 

7 

8 

Range , 

10.0 -' ll.0 

900 - 11.0 

9.0 - 11.0 

9.0 - 11.0 

10.0 - 10.6 

10.1 - 10.7 

9.7 - 1015 

9.5 - 10.7 

9.9 - 10.7 

9.7 - 10.7 . 

9.7 - 10.7 

9.3 - 20.3 

9.7 - 10.5 

9.7 - 10.9 

9.6 - 10.3 

9.5 - 10.4 

9.7 - 10‘4 

9.8 - 11.0 

9.0 - 10.6 

9.0 - 10.6 

8.7 - 9.6 

9.7 - 10.6 

89 



Date 

OS/OS/85 232 10.1 

09/04/85 233 9.9 

OS/OS/85 234 9.9 

09/06/85 235 9.8 

C9/09/85 236 9.9 

09 /lo/85 237 10.2 

09/ n/s5 238 9.9 

09/X2/85 239 9.8 

09/13/85 240 10.0 

09/li5/85 241 9.6 

09/17/85 242 . 9.8 

09/18/85 243 10.0 

09/19/85 244 10.0 

OSi20/85 245 10.0 

09/23/85 246 9.9 

09/24/85 247 10.3 

09/25/85 -248 9.8 

09 /26/85 249 9.8 

09/30/85 250 10.0 

September 1985 Report 

Mean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

Exposure Day 

10 PPM Chamber 

Mean 

90 

S.D. 

0.3 

0.4 

0.3 

0.2 

0.3 

0,3 

0.2 

0.4 

0.8 

0.7 

0.4 s 

0.3 

0.6 

0.2 

0.6 

0.4 

0.4 

0.4 

0.7 

% RSD n __I- - 

2.8 8 9.7 - 10.6 

4.5 8 9.2 - 10*7 

3.1 8 9,J - 10.3 

1.9 7 . 9.5 - 10.0 

2.9 8 9.6 - 10.5 

2.5 8 9.9 . 10.7 

1.6 8 9.7 - 10.2 

4.1 7 9.0 - 10.2 

8.4 7 9.0 - 11-7 

6.8 7 9.0 _ 11.0 

4.4 8 9.2 - 10.6 

3.0 8 9.5 - 10.6 

5.8 '7 9.0 = 10.8 

2.3 8 9.4 - LO.2 

6.4 7 9.0 - 10.8 

3.9 7 10.0 - 11.0 

3.7 8 9*0 - 1.0.0 

4.L 8 9.0 - 1.0.2 

7.0 9 9.0 - 1.1.0 



Date 

iO/Oi/85 

10/'02/85 

10/03/85 

10/04/85 

10/07/85 

10/08/85 

lO/OS/SS 

iO/iO/85 

lO/llt/85 

10/14/85 

10/U/85 

10/16/85 

lO/'l.7/85 

10/18/85 

10/21/85 

10/22/85 

10/23/85 

10/24/85 

10/25/85 

10/28/85 

10/29/85 

10/30/85 

iO/31/85 

October 1985 Report 

Mean Concentration (ppm) and % Relative Standard I 
Deviation for Each Exposure Day 

10 PPM Chamber 

Exposure Day 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

Mean 

9.8 

10.2 

10.5 

10.3 

10.5 

10.0 

10.7 

10.4 

10.0 

10.3 

10.2 

9.8 

LO.3 

9.8 

10.2 

10.2 

10.0 

10.3 

10.1 

10.0 

10.2 

10.1 

10.0 

S.D. 

0.6 

0.6 

0.4 

0.4 

0.5 

0.7 

0.7 

0.7 

0.4 

0.5 

0.3 

0.5 

0.4 

0.4 

0.4 

0.4 

0.4 

0.3 

0.1 

0.4 

0.4 

0.2 

0.3 

% RSD n -7 

6.3 

5.4 

3.7 

3.7 

4.5 

7.2 

6.5 

6.9 

3.6 

4.6 

3.4 

4.8 

3.5 

3.8 

4.4 

3"7 

4.0 

3.1 

1.4 

3.9 

3.9 

1.9 

3.2 

8 

8 

8 

7 

7 

7 

8 

8 

8 

8 

8 

8 

7 

7 

7 

8 

7 

8 

8 

8 

8 

7 

8 

Range 

9.0.- ICI,5 

9*2 - ll.,O 

10.0 - 11.0 

10.0 - LL.0 

LO,0 - 11.0 

9.0 - 11.0 

: 10.0 - 1.2.0 

9.2 - ii.4 

9.7 - lo,6 

9.8 - 1i.3 

9.8 - 18,6 

9.0 - 10.6 

10.0 - 10.8 

9,Q - LO.0 

9.6 - LE.0 

9.8 - 11.0 

9.6 - LO.8 

10.0 - LO.8 

10.0 - 10.4 

9.6 - 10.8 

9.5 - 10.8 

10.0 - 10.5 

9-2 - 10.2 
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I 

Date Exposure Day Mean S.D. 

11/01/85 274 10.1 0.4 

U/04/85 275 10.0 0.3 

11/05/85 276 10.0 0.6 

11/06/85 277 9.5 0.4 

11/07/85 278 9.9 0.4 

11/08/85 279 10.2 0.2 

11/12/85 280 9.8 0.6 

lifi3j85 281 10.2 0.4 

11/14/85 282 10 .o 0.3 

11/15/85 283 10.3 0.4 

11/18/85 284 10.2 0.4 

11/19/85 285 10.1 0.6 

~1/20/85 286 10.1 0.5 

11/21/85 287 9.8 0.4 

11/22/85 288 10.0 0.5 

11/25/85 289 9.9 0.4 

U/26/85 290 10.3 0.4 

11/27/85 291 9.9 0.2 

. . _._ November 1985 Report 

Mean Concentration (ppm) and % Relative Standard 
.Deviation for Each Exposure Day 

10 PPM Chamber 

% RSD II -e 

4*1 8 

2.5 8 

6.0 7 

4.4 8 

4.3 7 

2.3 8 

5.7 8 

4.3 8 

3,3 8 

3.9 8 

4.4 8 

5.5 8 

4.8 8 

3.9 8 

5.0 8 

3.7 8 

4.2 8 

2.4 8 

Range 

9.6 = J.L.0 

9.5 = 10.4 

9.0 - 10.8 

9.0 - 10.0 

9.0 - 10.4 

10.0 - 10.6 

9.0 - 10.6 

9.6 - 11.0 

9.4 - 10.6 

10.0 - 11.0 

9.5 - 11.0 

9.4 ... 11.0 

9.2 - 10.8 

9.2 - 10.2 

9.4 " 11.0 

9.0 - 10.2 

lo.0 - il.0 

9.4 - 10.0 
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Data Exposure Day Mean S.D. 

12/02/85 

12/03/85 . 

12/04/85 

12/05tf85 

12/06/35 

12/09/85 

12/10/85 

12/H/85 

12/12/85 

12/13/85 

*12/k/85 

l&7/85 

12/18/85 

12/19/85 

12>20/85 

12/23/85 

121241'85 

‘12/27/85 

12130485 

12/31/85 

December 1985 Report '.., 

Mean ConcentratAon (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

% RSD n -v 

292 9.8 0.4 3.8 

293 9.7 0.5 4.9 

294 10.0 0.2 1.7 

295 9.9 0.7 6.7 

296 9.8 0.4 4.4 

29'7 10.0 0.3 3.4 

298 10.0 0.4 4.4 

299 9.8 0.6 6.2 

300 9.7 0.5 4.8 

301 9.9 0.5 4.6 

302 10.1 0.2 1.8 

303 10.1 0.5 4.7 

304 10.2 0.5 4.9 

305 10.1 0.2 1.8 

306 10.2 0.3 2.8 

307 9.6 0.4 4.2 

308 10.1 0.4 3.9 

309 9.9 0.4 4.0 

310 10.1 0.3 3.1 

311 10.3 0.4 3.7 

10 PPM Chamber 

8 

8 

8 

9 . 

8 

8 

8 

6 f 

a 

8 

8 

7 

8 

8 

8 

8 

8 

8 

7 

8 

Range , 

9.0 - 10.2 

9.0 - 10.4 

9.6 - 10.2 

9.0 - 100.7 I ._ 

9.0 - LO*4 .... ! 

9.5 - 10.6 i 

9.4 - lG.8 .,A. 

8.8 - 10.6 : 

9.0 -"lo,0 Y- 

9.0 - 10.4 . . . 

10.0 = 10.4 . '. 

9.6 - il.0 - : 
.:. I 

9.6 = 11.2 '. ‘; 

10.0 - 10.5 

10.0 - 10.6 '. :. ,_, 
' 9.0 ," 10 .o ,-;. >,I'.. 

9.5 - 10.6 .‘.: ..: 

" 9.0 -. 10 .4 : ;: .L 
.' ., 

9*5 - 10.4 .,' *. 
10.0 - 11.0 

. 

. ..’ 

I 
_ 

,. .’ 

: I 
. . . . . 

. . . . - 
_. -,: 
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Date 

01/02/86 

01/03/86 

03./06/86 

01/07/86 

01/08/86 

01/09/86 

01/10/86 

01/13/86 

01/24/86 

01/15/86 

01/~6/86 

01/17/86 

01/20/86 

01/21/86 

01/22/86 

01/23/86 

01/24/%6 

01/27/86 

01/28/86 

01/29/86 

01/30/86 

01/31/86 

January 1986 Report 

&ethyl Bromide Study 
Mean Concentration (ppm) and % Relative Standarh 

Deviation for Each Exposure Day 

Exposure Day 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 . 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

10 PPM Chamber 

Mean 

9.9 

10.1 

10.0 

10.0 

9.9 

9.9 

10.0 

9.7 

10.1 

9.8 

9.7 

10.3 

10.3. 

9.7 

10.0 

i0.i 

10.0 

9.7 

9.8 

10.2 

10.0 

10.2 

94 

S.D. 

0.4 

0.3 

0.5 

0.2 

0.8 

0.4 

0.3 

0.3 

0.2 

0.5 

0.4 

0.6 

0.2 

0.3 

0.4 

0.2 

0.6 

0.5 

0.4 

0.3 

0.1 

0.2 

% RSD 

'3.8 

2.8 

4.9 

2.1 

7.9 

4.0 

2.6 

2.8 

2.3 

5.2 

3..8 

5.6 

2.2 

3.3 

3.9 

2.3 

6.3 

5.3 

4.1 

2.8 

1.1 

2.4 

a 

8 

8 

8 

7 

8 

8 

8 

8 

8 

a 

a 

9 

7 

8‘ 

8 

8 

a 

7 

8 

a 

8 

7 

Range 

9.3 - 10.6 

9.6 - 10.6 

9.0 -' 10.8 

9.8 - 10.5 

8.6 - 11.0 

9.0 - 10.4 

9.4 - 10.2 

9.2 - 10.0 

9.8 - 10.5 

9.0 - 10.4 

9.0 - 10.0 

9.4 - 11.0' 

10.0 - 10.6 

9.2 - 10.0 

9.5 - 10.6 

9.6 - 10.4 

9.0 - 11.0 

9.0 - 10.6 

9.0 - 10.2 

10.0 ; 10.8 

9.8 - 10.2 

i.O.0 - 10.6 



, 
February 1986 Report 

. . 

. 

Date 

02/03/86 

02/04/86' 

02/05/86 

.02/06/86 

02/07/86 

02/10/86 

02/11/86 

02/12/86 

‘02/13/86 

02/14/86 

02/18/86 

02/19‘/86. 

02/20/86 

02/2X/86 

..02/24/86 

02/25/86- 

02/26/86 

02/27/86.' 
. . 

02/28/86 

Methyl Bromide Study 
Mean Concentration (ppm) and % Relative Standard e 

Deviation for Each Exposure Day 

10 PPM Chamber 

Exposure Day' Mean 

334 . 

- 335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

~ 345 

346 

347 

348 

349 

i 350 

351 

352 

10.2 

10.1 

9.9 

10.0 

10.1 

10.1 

-.; 10.2 

9.9 

10.0 

9.9 

9.9 

9.8 

10.3 

10.1 

9.8 

10-O 

10.0 

10.0 

10.1 

S.D. 

0.4 

0.1 

0.4 

0.3 

0.3 

0.4 

0 '.4 

0.3 

0.4 

0.5 

0.5 

0.3 

0.4 

0.2 

0.5 

014 , 

0:2 

0.3 

0.4 

95 

% RSD ‘n -7 

4.3 8 

1.5 8 

4.3 7 

3.5 8 

3.3 8 

3.7 7 

4.1 7 

3.1 8 

4.3 8 

5.4 8 

5.2 8 

2.7 8 

4.2 7 

2.1 8 

5.2 8 

4.3 ‘8 

1.7 8 

2,9 '7 

4.1 8 

9,6 - 16.8 

10.0 - 10.4 

9.0 - IQ.4 

9.4-10.4 .. 

9.4 10.6 - 

9.4 - 10.5 i 

9,7 - 11.0 

9.4 - LO-4 

, 

9.2 - 10.6 

9.2 - 11.0 

9.0 - LO.8 

9.3 " 10.0 _1 

9.8 - 11.0 

10.0 - 18.6 

: 8.8 - 10.6 

9.0 - 10.4 

9.8 - 10.2 

9.4 - 10.2 .. 

9.6 - 10.8 ". 

Ranee 



;’ 

‘. 

:. 

.. 

_’ 
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.- 
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: 
; 
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March 2986 Report 

Methyl Bromide Study 

. 

Mean Concentration- (ppm) and % Relative Standard .! , 
Deviation for Each Exposure Day 

. ,, 

. : . . . :’ 

: .. . 

I 10 PPM Chamber 
-_ . 

‘. -, : 
,_. 

I  .  

.  .  

03/03/86‘ 353 

03/04/86 354 

,03/05/86 : : 355 

.o3/o6/86 .. 1‘ '356 

357 

358 

.03/07/86 

03/10/86 

359 .03/11/86 

03/12/86' 

'. 03/13/86 __ 

93/14/86 

' 360 
. . 
361 

‘362 

., 03/17/86. 

03/18/86 

.‘363 
'. . 

364 

03/19/86 365 

,03/20/86 

03/21/86 

03/24/86 _. 

,03/25/86 

' Oj/26/86 

ti3/27/86 

366 

367 

368 

369 
., >_,I/ 

. . . 
*.ypj 

,:,- ‘, . 

'.371 *'I 

:03/28/86 

03/31/86 

372 

373' . 10.0 

. 

. . 
. . . 

Date Exposure Day Hean m. 

10.0 

9.9 

9.8 

9.8 

9.9 

9.9 

10.1 

10.2 

10.1' 

9.9 

10.1 

9.9 

10.3 

10.0 

10.2 

9.9 . 
10.2 

. . io ..o 

lO*Ol 

10.0 

96 

S.D. % RSD "IP ._ Range 

0.3 

'0.4 

0.2 

0.5 .. 

0.6 

0.5 

0.5 

0.2 

0.2 

0.6 

0,5 

0.2 . 

8.4 

0.4 

0.2 

0.6 1 

014 

0.3' ; 

0.5 

0.5 

0.4 

3.2 

4,4 

2.1 

4.6 

5.8 

4.8 

4.5 

1.8 

2.1 

5.9 

5"O 

2.0 

-4.3 

3.8 

2.4 ..: 
5.7 

3.6 

2.5 

4.7 

4.9 

4.2 

?" 8 9-5 ; 10.4 

8 : ..* 
_ 

9.2 - 10.5 

'8.‘. . 9.4 ,.' -.10-o ; 

8 ‘!’ : 9.0 : 10.4 . 

8 ":9.0 - - 1L.O 

8 ‘.“g.O -10.4 i.- I 
8'., : ;9.4 - 10.8 .. 

23’:’ ., 10.0 i 10.4 j. .' - 

8' 9.8 - 10,4‘ 
_' 's 

8. ..- 9.2 - 10.8 

? : 9 .2 .- 10.6 : 

7 

.*a 
7 -(. ,_ 

‘8 .' '. 

9.6 - 1.0.2 

9.8 -. Il.0 

9-T - 10.6 

10.0 - 10.6 

.8 
8 '1. ',, 

.8 .'.',a, 

‘8:: :;: 

9.2 - 10.8 

,.9.8 - 10.8 

9.5 - 10.2 

9,4 " 10.5 

8' '9.2 - 10.8 

i3 9.2 - 10.6 . 

,. ‘. 
: 

. 



Date 

04/01/86 

04/02/86 

04/03/86 

04/04/86 

04/07/86 

04/08/86 

04/09/86 

O4/10/86 

04/11/86 

04/14/86 

04/15/86 

04/16/86 

04/17/86 

04/U/86 

04/21/86 

04/22/86 

, 04/23/86 

04/24/86 

04/25/86 

04/28/86 

04/29/86 

04/30/86 

April 1986 Report 

Me%hyl Bromide Study 
Mean Concentrat~ion (ppm) and % Rela%ive Standard 

Deviation for Each Exposure Day 

110 PPM Chamber 

Exposure Day 

374 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

Mean 

10.1 

10.0 

9.7 

10.0 

9.8 

9.9 

9.7 

10.0 

9.6 

10.1 

10.0 

10.0 

9.9 

10.0 

10.0 

10.0 

9.8 

9.9 

9.9 

10.1 

9.9 

9.6 

S.D. 

0.7 

0.3 

0.4 

0.3 

0.3 

0.4 

0.3 

0.4 

0.6 

0.9 

0.4 

0.5 

0.5 

0.3 

0.3 

0.7 / 
0.7 

0.4 

0.8 

0.7 

0.7 

0.4 

% RSD n -- 

6.5 

3.4 

3.7 

2.8 

3.4 

4.3 

3.5 

3.7 

6.2 

8.7 

4 ‘3 

4.8 

4.6 

2.9 

2.8 
.z 
7.0 

6.9 

3.9 

8.1 

7.3 

7.5 

4.6 

8 

8 

8 

8 

7 

8 

8 

8 

8 

7 

8 

8 

7 

% 

8 

8 

8 

8 

8 

8 

8 

8 

Range 

9.3 - 11,o 

9.6 - 103 

9.2-10.2 _ 

9.8 - 10.5 

9.2 - IO*2 

9.5 - LO.8 

9.2 - 10.2 

9.6 - 10.5 

8.8 - LO*6 

9.0 - 11.6 

9.4 - 10.8 

9.4 - 10-8 

9.0 - 10.4 

9.5 " 10.4 

9.6 - 10.5 

9.0 - 11.0 

8.6 - 10.6 

9.4 = 10-6 

9.0 - 11.4 

9.4 - Il.5 

8.6 - 11.0 

9.2 - 10.4 
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. 
:’ .- . ‘. _ May 1986 Report 

. . . . -, _, 
Methyl Bromide Study ! 

Mean Concentration (ppm) and % Relative Standard .' .' 
:‘.Deviation for-Each Exposure Day 

,_ ,. .,. 

,. . .i 
’ ‘, 

>.f ~ 
: 

10 PPM Chamber 

: 

Date Exposure Day Me&i S.D. 

396 

397 

,398 

399 ,. 

400. . 

401.' 

402 '. 'v 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

.05/OlJ86 

05/02/86 

05/05/86 

‘05/06/86 , 

05/07/86 

05/08/86 

05/09/86 - 

.05/12/86 

. ;5/13/86 

. 05/14/86' 
* 

c 05/15/86 

05/16/86 

," 05/19/86 

05/20/86 

9.8 

9.9 

10.1 

9.7 

10.1 

9.9 

10.0' 

10.2 

I- 10.1 

10.4 

10.6 

10.5 

10.6 

10.2 

10.2 

10.3 

10.3 

10.3 

10.5 

9.7 

9.9 

0.4 

0.6 

0.4 

0.4 

0.7 

0.8 

0.1' 

0.5 

0.8 

0.9 - 

0.7 

0.2 

0.5 

0.4 

0.4 

.. 014 ' 

0.5 

0.6 

0.6 

0.3 

0.4 

% RSD P -- 

4.0 7 

5.7 .8 

4.0 8 

4.5 8 

7.2 “ 8 

8 .5 8 

0.7 8 

5.1 7 ., . 
7.6 :. 7 

9.L 

6.4 

2.0 

4.3 

4.0 

4.0 

3.9 

4.7 

6-2 

5.7 

2.9 

4.0 

7 

5 

5 

8 

7 

7 

7 

7 

8 

7 

8 

8 

05/21/86 

. 

‘. 

05/22/86 

I. ., /05/23/86 
: 

.05/27/86 . . 
05/28/86 

05/29/86 

05/30/86 

. ., 

-. 

Range - 

9.2 - 10.4 

9.0 - 11.0 

9-5 - 10 .8 ., '- 

', 9.0 - 10.4 

9.0 - 11.4 : 

_ .'9.0 = 12.4 

10.0 - 10.2 

9.2 - 10.6 

_' 9.0 - 11.0 

9,o -,, 11.3 ) 

9.9 - 11.7 '- 

10.3 ,- 10.8 

10.0 - il.4 

9.6 - 10.8 ; 

9.8 " 11.0 ,-- 

9.6 - 10.8 

'10.0 - 11.0 

. .. - ; 9.2 - 11.0 .. 

9.8 - 11.6 

9.4 - 10.0 

9.4 - 10.6 



June 1986 Report 

Date 

06/02/86 

06/03/86 

06/04/86 

06/05/86 

06/06/86 

06/09/86 

06/10/86 

06/11/86 

06/12/86 

06/13/86 

06/16/86 

06/17/86 

06/18/86 

06/19/86 

06/?0/86 

06/23/86 

06/24/86 

06/25/86 

06/26/86 

06/27/86 

06/30/86 

Methyl Bromide Study 
Mean Concentration (ppm) and % Relative Standard 

Deviatiorn for Each Exposure Day 

10 PPM Chamber 

Exposure Day 

417 

418 

419 

420 

421 

422 

423 

424 

425 

426 

427. 

428 

429 

430 

431 

432 

433 

434 

435 

436 

437 

Mean 

10.1 

10.3 

10.3 

10.0 

10.2 

10.4 

10.0 

10.2 

9.7 

10.0 

10.4 

10.4 

9.9 

9.9 

10.1 

10.5 

9.9 

9.8 

10.3 

10.1 

10.1 

99 

S.D. 

0.6 

0.2 

0.6 

0.6 

O-5 

0.5 

0.6 

0.5 

0.5 

0.6 

0.4 

0.6 

0.7 

0.5 

0.5 

0.3 ' 

0.6 

0.4 

0.4 

0.4 

0.5 

% RSD 

6.0 

2.3 

5.8 

5.5 

5.2 

4.5 

5.7 

5.2 

5.5 

6.4 

3.8 

5.8 

6.7 

4.8 

5,l 

4.8 

5.8 

3.9 

3.4 

4.0 

5.2 

R 

8 

7 

7 

8 

8 

8 

8 

8 

7 

8 

7 

7 

8 

8 

8 

8 

8 

8 

8 

8 

8 

Range 

8.8 - 11.0 

10.0 - 10.6 

9.8 - 11.5 

9.5 - l.l.2 

9.2 - 11.0 

10.0 " 11.0 

9.0 - 10.8 

9.2 - PO,8 

9.0 - 10.4 

9.0 - 10.8 

10.0 - 11.0 

9.6 - 11.2 

8.8 - 11.0 

9.0 - 10.6 

9.0 - 10.8 

9.5 - 11.0 

8.6 - 10.4 

9,o - 10.4 

10.0 - 10.8 

9.6 - LO-8 

9.0 - 10.8 



Date 

07/01/86 

07/02/86 

07/07/86 

07/08/86 

07/09/86 

07/10/86 

07/11/86 

07114/%6 

07/15/86 

07/16/86 

07/17/86 

07/1%/86 

07/21/86 

07/22/86 

07/23/86 

07/24/g-6 

07/25/86 

07/28/86 

07/29/86 

07/30/86 

07/31/86 

July 1986 Report 

Hethyl Bromide Study 
Mean Concentration (ppm) and % Relative Standard 

Deviation for Each Exposure Day 

10 PPM Chamber 

Exposure Day 

438 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

Mean 

9.9 

lo.s 

10.1 

10.0 

9.9 

10.3 

9.9 

10.1 

10.0 

10.1 

10.3 

10.0 

10.4 

10.4 

10.2 

10.1 

10.0 

9.9 

10.3 

10.0 

8.9 

S.D. 

0.3 

0.4 

0.4 

0.4 

0.5 

0.3 

0.4 

0.5 

0.4 

0.1 

0.8 

0.5 

0.4 

0.4 

0.4 

0.4 

0.4 

0.3 

0.4 

0.6 

0.3 

100 

% RSD 

2.6 

3.6 

4.1 

4.1 

4.7 

3.0 

4.3 

_ 4.6 

3.5 

1.4 

7.4 

5.3 

3.8. 

3.6 

4.0 

3;8 
, 

4:1 

3.2 

4.2 

6.4 

3.4 

8 

8 

7 

8 

8 

7 

8 

8 

8 

8 

7 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

Range 

9.6-10.2 

9.4-10.5 

9.4-10.6 

9.5-10.8 

9.0-10.4 

10.0-10.8 

9.4-10.7 

9.4-10.6 

9.4-lG.4 

9.8-10.2 

9.2-Il.5 

9.0-10:5 

lO,O-11.0 

I.O.O-.Ll.O 

9,4-10.6 

9,2-10.4 

9,4-10.5 

9.4-10.4 

9.6-10.8 

9.0-11.2 

,9,4.-lo,4 



Date 

08/01/86 

08/04/86 

08/05/86 

08/06/86 

0%/07/86 

08/0%/%6 

0%/11/86 

08/12/86 

0%/13/86 

08/U/86 

08/15/%6 

0%/1%/86 

0%/19/%6 

0%/20/86 

0%/2 It/%6 

08/22/%6 

08/25/86 

08/26/86 

08/27/%6 

08/2%/86 

08/29/%6 

August 1986 Report 

Methyl Bromide Study 
Mean Concentration (ppm) and % Relative Standard 

Deviation for Each Exposure Day 

10 PPM Chamber 

Exposure Day 

459 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

477 

47% 

479 

Mean 

10.4 

10.2 

9.9 

10.3 

10.5 

10.2 

10.5 

10.2 

9.9 

10.0 

10.3 

9.8 

10.4 

9.9 

9.6 

10.5 

9.8 

10.0 

10.6 

10.2 

10.2 

S.D. 

0.4 

0.4 

0,5 

0.6 

0.5 

0.5 

0.7 

0.7 

0.7 

0.6 

0.4 

0.5 

0.3 

0.5 

0.6 

0.9 

0.i 

0.5 

0.5 

0.3 

0.5 

% RSD n -- 

4.2 

4.2 

4.6 

5.9 

4.6 

4.9 

7.1 

7.0 

6.6 

6.3 

3.9 

4.7 

3.3 

5.3 

6.2 

8.7 

4.3 

5.4 

5 .o 

2.9 

5.0 

8 

7 

8 

8 

7 

7 

8 

8 

8 

8 

8 

7 

8 

8 

7 

7 

7 

7 

8 

8 

8 

Range 

9.8011-2 

9,6-lo,6 

9.4-10.6 

9.4-11.0 

9.6-11.0 

9.2-10.6 

9.6-12.0 

9.2-11.2 

9.0-10.6 

9,0-10.6 

9.8-11.0 

9.4-10.8 

10‘2-111.0 

9.0-10.5 

8.8-10.2 

9.4-11.8 

9.0-10.2 

9,0-10*4 

9.6-1X.4 

9.8-10.6 

9.0-10.6 
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Date 

09/02/86 

09/03/86 

09/04/86 

OS/OS/86 

09/08/86 

09/09/%6 

09/10/86 

09/11/%6 

09/12/86 

09/15/86 

September 1986 Report 

Methyl Bromide Study 
Mean Concentration (ppm) and % Relative Standard 

Deviation for Each Exposure Day 

10 PPM Chamber 

Exposure Day 

480 

481 

482 

483 

484 

485 

486 

487 

488 

489 

Mean 

10.1 

10.6 

9.7 

9.9 

9.9 

9.7 

10.0 

9.6 

10.1 

10.0 

102 

S.D. 

0.3 

0.4 

0.8 

0.4 

0.7 

0.3 

0.6 

0‘9 

0.2 

0.4 

% RSD 

2.9 

3.5 

7.9 

4.3 

6.9 

3.1 

6.0 

- 9.1 

2.5 

4.4 

8 

7 

7 

7 

8 

8 

8 

8 

8 

7 

Range 

9.8-10.6 

10.0-11.0 

9,0-11.0 

9.1-10.3 

8.9-10.8 

9*1"10.2 

8.7-10.7 

8.3-10.4 

9.8-10.6 

9.1-10.5 



. Mean Concentration (ppm) and % Relative Standard 

Date 

09/26/%4 

09/27/%4 

09/28/84 

10/01/%4 

10/02/%4 

10/03/84 

10/04/%4 

10/05/%4, 

10/08/%4 

. 10/09/84 

10/10/%4 

10/U/84 

10/12/84 

10/G/%4 

10/16/84 

10/17/84 

10/1%/%4 

10/19/%4 

10/22/84 

10/23/%4 

10/24/84 

10/25/84 

10/26/%4 

10/29/84 

10/30/84 

10/31/84 

Deviation for Each Exposure Day 

33 PPM Chamber 

Exposure Day 

I! 

:! 

3 

4 

5 

6 

7 

El 

9 

10 

II. 

12 

13 

14. 

15 

16 

17 

1% 

19 

20 

21 

22 

23. 

24 

25 

26 

Mean 

33-Z 

34.1 

33.7 

33.9 

34.4 

33,5 

32.9 

33.1 

33.8 

33.6 

33.7 

33.6 

32-8 

32.8 

33.0 

32.; 

31.9 

33.1. 

31.6 

32.4 

31.7 

32.5 

32.2 

32.2 

32.3 

33.2 

S.D. 

1.4‘ 

0,9 

1.7 

1,3 

O-9 

2.2 

2,4 

1.5 

0.9 

1.1 

0.7 

O-9 

0.9 

1.5 

1.4 

r*a 

1.0 

0.5 

1.1 

0.9 

0.8 

1.2 

1.1 

l*% 

0.7 

1.8 

% RSD 

4-I. 

2,6 

5-1 

3.9 

2.7 

6 ,5 

7 ,3 

4-4 

2.7 

3.2 

2.2 

2,6 . 
2-6 
4-7 

4-l 

3.6 

3.0 
- 

I-6 

3.4 

2.6 

2.5 

3-a 

3.4 

5.6 

2.1 

5.5 
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Mean Concentration (ppm) and 70 Relative Standard -- 
Deviation for Each Exposure Day 

33 PPM Chamber 

Date 

11/01/%4 

11/02/84 

11/05/84 

11/06/%4 

11/07/84 

11/0%/%4 

11/09/%4 

11/13/84 

11/14/%4 

11/15/84 

11/16/84 

11/19/%4 

11/20/%4 

11/21/%4 

11/26/%4 

11/27/%4 

11/2%/84 

11/29/84 

11/30/%4 . 

Exposure Day 

27. 
. 28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

3% 

39 * 

40 

41 

42 

43 

44 

45 

Mean S.D. .% RSB 

33.9 

31.5 

33.0 

32.4 

32.0 

32.7 

33.5 

32.7 

32.7 

34.1 

32.9 

31.7 

32.6 

33.0 

33.2 

32.9 

32.6 

3108 

32.3 

104 
. 

I.1 3.3 

0.6 1.8 

1.2 3.6 

1.4 4.2 

0.8 2.4 

2.3 7.0 

0 ..6 1.6 

I.7 5.2 

0.8 2.6 

0.8 2.4 

3.0 9.L 

2,4 7.6 - 

0.8 i-3 

-- 

1.4 4.2 

?..2 3.8 

0.7 2.2 

1.2 3-8 

007 2el 

1.4 4.5 

. 

! 



Mean Concentration (ppn] and % Relative Standard 
Deviation for Each Exposure Day 

Date 

12/03/84 

12/04/84 

12/05/84 

12/06/84 

12/07/84 

12/LO/84 

12/11/84 

12/12/84 

12/13/84 

12/14/84 

12/ 17/84 

12/t8/84 

12/29/84 

12/iO/84 

12/21/84 

12/24/84 

12/27/84. 

12/28/84 

12/31/84 

33 PPM CZlamber 

Exposeare Day 

46 

4? 

48 

49 

50 

51. 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62: 

63 

64 

Mean 

32.6 

32.9 

33.4 

33.3 

32.6 

32.4 

32.9 

32.7 

33.7 

33:5 

33.6 

34.8 

33.2 

32.4 

31,a 

3312 

32.4 

34.0 

33.3 

S.D. 

1.3. 

0.2 

0.5 

0.5 

006 

0,9 

O-.7 

I- * 0 

I.5 

0.8 

1.0 

0.6 

1.4 

1.0 

O-6 

O,T 

0.4 

I*0 

1.0 

% RSD 

3.5 

0.7 

E-5 

1.4 

200 

2-7 

i-3 t 

3-O 
. 

4-4 

2,4 

2-9 

208 

4*1' 

3.0 

2.0 

1.7 

1,2 

3.1 

2.9 
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Mean Concentration (ppm) and % Reiative Standard 
Deviation for Each Exposure Da)r 

Date Exposure Day Mean S,D. % RSD 

(X/02/85 

OlfO3/85 

01/04/85 

01/07/85 

01/08/85 

or/os/ss 

01/10/85 

01/11/85 

01/14/85 

Ol/l5/85 

01/16/85 

01/17/85 

01/18/85 

01/21/85 

01/22/85 

01/23/85 

01/24/85 

01/25/85 

01/28/85 

01/29/85 

01/30/85 

01/31/85 

33 PPM Chamber 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

l 76 . 
77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

33.5 xe‘r 

31.5 2,o 

33.7 l*O 

34,O 0 ‘3 

32.1 0,5 

32.9 0.7 

33.8 0.7 

33.4 x.2 

32.7 I.3 

33.3 O-5 

33.7 0.4 

32.6 0.6 

32.7 1 .s 

33,o 3. l 4 

33-5 O-9 

33.3 0.6 

33.3 0.9 

33.9 0.6 

34.0 0.6 

33.0 1-G 

33.3 1.2 

33-l 1.1 

5-3 

6-3 

3.0 

f-0 

2.6 

2.0 

I,9 

3.6 

3.9 

i-4 

1.1 

2.7 

4.7 

4.2 

2.7 

1.7' 

2.6 

1.9 

1.7 

4.8 

3.5 

3.4 
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Date 

02/01/85 87 33.5 0.6 

02/04/85 88 33.7 1-l 

02/05/85 89 32.8 l-1 

p)2/06/85 90 33.1 O-8 

02/07/85 91 33.4 0.5 

02/08/85 92 32.7 0.4 

02/U/85 93 33.7 0.9 

02/12/85 94 32.4 1.; 

02/13/85 '# 95 .32,5 1.2 

02/14/85 96 33.2 0.8 

02/15/85 97 33.7 0.8 

02/19/85 98 34.0 1.2 

G2/2Qj85 99 33.4 0.9 

02/21/85 100 33.5 1.2 

02/22/85 101 33.1 0.8 

02/25/85 102 33.8 1.3 

02/26/85 103 33.0 lL4 

02/27/85 104 33.0 0.6 

02/28/85 PO5 33.5 0.9 

Mean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

33 PPI4 Chamber 

Exposure Day Mean S.D. % RSD 

107 

1.7 

3-L 

3.4 

2.5 

1.4 

I.3 

2.7 

14.7 

3.7 

2.5 

2.4 

3.7 

2.7 

3.7 

2.5 

3.9 

4.4 

1.7 

2.8 

a 

7 

a 

7 

‘7 

7 

7 

7 

7 

7 

8 

7 

7 

8 

7 

8 

7 

7 

7 

7 

Range 

32.6-34-Z 

32&--35 .o 

3iA-34 *8 

32.2-34,8 

32-s56.0 

32,0-33,2 

32-O-34.6 

X.0-34.6 

50.0-33.6 

32.5 -34.6 

32.6-X.8 

32.4-35.8 

3%*rJ-34.3 

32.2-35.6 

3X.8-34.2 

32.2-35-8 

31.8-35 .G 

32.0-33.8 

3%-O-35.0 



Mean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

33 PPM Chamber 

Date Exposure Day Mean S.D. % RSD n Range 

03/01/85 

031'06185 

03/i)7/85 

03/08/85 

03/'11/85 

03/12/85 

03/13/85 

.03/14/85 

03jrl5/85 

Q3/18/85 

03/19;85 

03,'20/85 

03/21/85 . 

03/22/%5 

03/25/%5 ' 

03/26/85 

03/27/85 

03/28185 

03/29/85 

106 32.3 2.6 a*1 

107 32.9 1.3 LO 

108 33.6 0.4 L*l 

109 33.1 I.2 3.5 

110 33.0 1.5 L4.G 

113. 32.2 1.3 4.1 

112 32.8 0.9 2"7 

113 32.7 1.1 3*5 

114 32.6 1.0 2.9 

115 33.0 1.2‘ 3*7 

116 32.6 1.4 4.4 

117 32.6 1.0 3.2 

118 33.1 0.8 2.4 

119 33.0 0.4 1.1 

120 33.7 1,o 2.9 

121 33.6 0.9 2.8 

122 34.1 2.4 6.9 

123 34.0 O-.6 I. -9 

124 33.1 1.G 4 .7 

9 25*8=-34,o 

9 31.4-35.6 

II. 33.0-34.2 

32. 31.4-35.6 

10 31A3-135.0 

1s. 30.8-34..6 

11 32..0-34.6 

IL 30*5-34x4, 

9 31.0-33.6 . 

11 31.6-36.0 L 

11 30.0-34.8 

il 31.6-35.5- 

7 32.0-34.0 

7 32.6-33.5 

7 32*4-35*2 

7 33-O-35.6 

8 3Lds39.4 

8 33.2-35.0 

7 Sf,O-35.0 - 
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Hean Concestraizion (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

33 PPH Chamber 

Date. Exposure Day Mean S.D. % RSD n Range 

04/01/85 

04/02/85 

041'03185 

04/04/85 

04/05/85 

04/08/85 

04/09/ 85 

04/10/85 

04/X/85 

04/12/85 

04/15/85 

04/16/85 

04/17/85 

04/18/85 

04/19/85 

04/22/85 

04/23/85 

04/24/85 

04$/25/85 

04./26/85 

04/29/85 

04/30/85 

125 

126 

127 

128 

129 

130 

131 

132 t 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

33.8 

33.2 

33.3 

34.0 

34.0 

33.1 

32.6 

33.8 

33.2 

33.6 

33.2 

33.1 

33.2 

33.7 

33.2 

32.6 

33.2 

32.9 

32.6 

34.0 

32.9 

33.3 

0.7 

1.0 

0*7 

0.6 

0.9 

1.9 

1.3 

I.2 

0.5 

0.8 

1.1 

1.4 

1.0 

0.9 

1.0 

1.1 

0.5 

1.0' 

0.9 

1.2 

1.3 

1.0 

2.2 

2.9 

2 .I. 

I.7 

2.5 

5.6 

3"9 

3.5 

I.7 

2.5 

3.4 

4.2 

3.0 

'2.6 

2.9 

3.3 

: 1.6 

3.1 

2.7 

3.7 

4.0 

3.0 

7 

8 

7 

7 

8 

9 

7 

7 

7 

8 

7 

10 

7 

& 

8 

8 

i3 

7 

7 

8 

7 

7 

32.8-35.2 

32.2-34.5 

32.2-34.4 

33.0-34.8 

32.8-35*0 

31.5-37.2 

30,0-34.0 

32.2-35.5 

32.2-33.8 

32.0-34.6 ' 

31.8-34.6 

31.0-35.6 

32.5-35.4 

32.2-35.2 

32.0-34.8 

31.0-34.2 

32.5-34.0 

31,4-34.0 

3L.5-33.8 

31.5-35.6 

31.4-35.0 

31,6-34.8 
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Mean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

33 PPM Chamber 
. 

Date Exposure Day Mean S.D. % RSD n Range 

05/01/85 

05/02/85 

05/03/s5 

05dO6/85 

05/07/85 

05/08/85 

05/09/85 

05/10/85 

05/13/85 

05/14/85 

05/15/85 

05/16/85 

05/17/85 
- 

05/20/85 

05/21/85 

05/22/85 

05/23/85 

05/24/85 

05/28/85 

05/29/85 

05/30/85 

05/31/85 

147 3302 

148 

149 

150 . 
'. 

151 

152 

153 

154 

155 

156 

32-8 

32.8 

33.0 

33.1 

33.2 

33.4 

33.8 

33.0 

33.0 

157 34.2 

158 33.2 

159 33.4 ,. ' 
160 33.5 

161 33.9 

162 33.3 

163 33.4 

164 33.1 . 

165 33.1 

166 '. 33.0 

167 33.0 

168 33.2 

0.8 2,4 7 

0.6 1.8 8 

0.9 2.7 8 

1.3 3.8 8 

0.9 2.8 8 

0.9 2.9 8 

0.9 2.6 7 

1.2 3.6 8 

0.9 2.9 7 

1.2 3.7 7 

0.6 I.9 7 

1.3 4.1 7 

0.8 2.4 8 

0.9 2.8 8 

0.6 1.7 7 

0.8 2.5 8 

0.9 2,.7 8 

1.4 ' r;.3 8 

0.6 1.8 7 

0.7 2.2 7 

0.9 2.8 7 

1.2 3.7 7 

32.2-34.4 ., 

32.5-34-2 

31.6-33.8 . 

31.6-35-O 

31,5-34,6 - 

32.0-35.0 

32.5-35.0 

32.8-36.0 

31.4-34.0 

30.8-34.5 

33.6-35.5 

30.4-34.0 

32.4-35.0 

32.3-34.6 

32.8-34,5 

3%.6-34.5 

32.4-35.0 

30.7-35.0 

32.0-33.8 

32.2-34.4 

31.4-33.8 

31.8-35.5 
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Date 

O6/03/85 

06/04/84 

06/05/84 

06/06/85 

06/07/&S 

06/10/85 

06/11/85 

06/12/85 

06/13/85 

06/14/$5 

06/X7/85 

06/18/85 

06/19/85 

06/20/85 

06/21/$5 

06/24/85 

06/25/85 

06/26/85 

06/27/85 

06/28/85 

Mean Concentration (ppm) and.% Relative Standard 
Deviation for Each Exposure Day <f 

33 PPM chamber 

Exposure Day 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

Mean 

33.9 

34.0 

33.3 

3301 

33.4 

3308 

320% 

3303 . 

32.7 

30.6 

33.2 

3400 

32.5 

3303 

33.1 

3501 

3304 

3304 

32.3 

33.3 

S.D. % RSD n 

1.9 5.6 8 

0.7 1.9 8 

1‘6 4.9 7 

1.0 3.0 8 

1.3 3.9 7 

0.7 2.0 8 

0.9 

1.6 

0.8 

0.4 

1.1 

0.9 

4.5 

0.5 

0.5 r 

'2.6 

1.1 

1.4 

0.6 

0.8 

2.8 a 

4.8 9 

2.5 8 

1.2 8 

3.3 7 

2.6 8 

13.8 8 

1.4 9 

1.4 9 

7.4 8 

3.3 9 

4.1 8 

1.9 8 

2.5 8 

Range 

32.6 - 37,6 

32-2 - 35.0 

31.8 - 35.5 

32.0 - 34.8 

32.0 - 35.8 

32.6 - 35.0 

31.4 - 34.2 

30.6 - 36.0 

31.8 - 34.0 

30,06- 31.13 

32.10- 35.11 

33.02- 35.76 

26.64- 38.68 

32.71- 34.01 

32.33- 34.00 

32.47- 39.33 

30,63- 34.31 

31.8 - 35.4 

31.0 - 33.0 

32.0 - 34.0 
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-. July 1985 Report 

Date Exposure Day Mean S.D. % RSD a _ Range 

07/01/85 189 32.8 

07/02/85 190 33.2 

07/03/85 191 33.7 

07/O&/85 192 33.5 

07/09/85 193 33.6 

07/10/&S 194 33.8 

07/11/&S 195 33.5 

07/12/&S 196 33.5 

07/15/85 197 33.7 

07/16/85 198 33.7 

07/17/85 199 33.5 

07/18/&S 200 33.5 

07/19/85 201 33.2 

07/22/85 202 33.2 

07/23/85 203 33.1 

07/24/85 204 33.3 

07/25/85 205 33.7 

07/26/85 206 33.4 

07/29/85 207 32.9 

07/30/85 208 33.1 

07/31/85 209 33.6 

112 

0.9 

1.1 

0.7 

1.0 

0.8 

0.8 

0.6 

0.8 

1.1 

0.7 

0.6 

0.7 

1.0 

0.9 

0.7 i 

0.8 

0.8 

0.6 

1.6 

1.0 

0.8 

2.7 

3.3 

2.0 

3.1 

2.4 

2.4 

1.7 

2.5 

3.2 

2.0 

1.8 

2.1 

3.1 

2.6 

' 2.6 

2.5 

2.3 

1.9 

4.9 

3.0 

2.3 

7 

7 

8 

8 

7 

8 

8 

8 

8 

7 

8 

8 

8 

8 

8 

7 

8 

7 

7 

7 

7 

32.0 - 34.6 

32.0 - 34.2 

33.0 - 35.0 

32.2 - 35.0 

32.0 - 34.4 

32.7 - 35.5 

32.8 - 34.4 

32.8 - 35.0 

31.4 - 35*0 

32.8 - 34.8 

32.6 - 34.5 

32.6 - 34c5 

32.0 - 35.0 

32.0 - 34-S 

32.0 - 34.0 

32.4 - 35.0 

32.6 - 35..2 

32.5 - 34.2 

28.5 - 34.4 

31.6 - 34.3 

32.2 - 34.4 

Mean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

33 PPM Chamber 



Date 

OS,'Ol/8S 

08/02/&S 

OS/OS/&S 

08/06/85 

08/07/85 

08/08/85 

08/09/85 

08/12/85 

08/13/85 

08/14/85 

OS/lS/SS 

08/16/85 

08/19/85 

OS/ZO/SS 

08/21/&S 

08/22/85 

08/23/85 

08/26/85 

08/27/85 

08/28/85 

08/29/85 

08,'30/85 

August Ii985 Report 

Mean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

33 PPM Chamber 

Exposure Day 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

Mean -- 

3305 

33.2 

32.7 

3209 

33-6 

3301 

33.4 

3301 

33.2 

33.3 

3299 

32.9 

32-8 

32.7 

33.0 

33.4 

132.9 

13301 

:33-s 

:33.2 

133.2 

33.9 

S.D. 

1.0 

1.0 

0.7 

1-o 

0.6 

1.3 

1.1 

1.2 

0.5 

1.3 

2.0 

1.2 

0.7 

1.3 

0.5, 

1.3 

1.5 

0.9 

0.3 

007 

1.9 

1.3 

%RSD n -- 

3.1 

3.0 

2.3 

3.0 

1.7 

3.9 

3.3 

3.6 

1.6 

3.8 

6.0 

3.6 

2.1 

3.9 

' 1.4 

3.8 

4.5 

2.7 

0.9 

2.0 

5.8 

3.9 

8 

7 

7 

8 

8 

7 

7 

7 

8 

8 

9 

8 

7 

8 

8 

8 

a 

8 

8 

7 

7 

8 

Range 

31.8 - 34.5 

32.0 - 35.0 

32.2 - 34.0 

30.8 - 34.0 

32.5 -. 34.3 

31.3 - 34.9 

31.3 - 34.6 

31.0 - 34.7 

32.0 - 33.7 

31.3 - 35.5 

30.4 - - 36.2 

31.1 - Tk.9 

31..6 - 33.7 

30.5 - 34.3 

32.6 - 34.1 

30.7 - 34.4 

31.6 - 35.2 

32.0 - 34.5 

33.2 - 34.0 

32.4 - 34.0 

29.4 - 34.9 

32.6 - 35.8 
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:. 
i 

Date Exposure Day Mean S.D. 

09/03/&S‘ 232 33.5 1.3 

09/04/85 233 34.1 1.5 

09/05/&S 234 33.0 1.1 

09/06/S5 235 33.7 1.3 

OS/OS/&S 236 33.5 1.2 

09/10/&S 237 33.4 1.6 

09/11/85 238 34.3 0.2 

09/12/&S 239 33.6 0.7 

09/13/85 240 36.6 1.7 

09/16/&S 241 33.3 1.3 

09/17/&S 242 32:7 0.3 

09/l&/85 243 33.3 0.6 

09/19/&S 244 33.7 0.8 

09/20/&S 245 33.1 1.0 

09/23/&S 246 33.1 0.8 

09/24/&S 247 33.2 ,l,l ' 

09/25/85 248 32.5 0.6 

09/26/&S 249 32.8 0.8 

09/30/85 250 33.2 1.0 

September 1985 Report 

Mean Concentratson (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

33 PPM Chamber 

% RSD n -- 

3.9 

4.5 

3.4 

3.9 

3.6 

4.7 

0.5 

2.2 

5.2 

3.9 

0.8 

1.9 

2.5 

3.0 

c 2.5 

3.4 

1.9 

2.3 

3.0 

8 

8 

8 

7 

8 

7 

8 

7 

7 

7 

8 

8 

7 

8 

7 

7 

8 

8 

9 

-: 

., 

Range 

31.7 - 35.4 

32.2 - 37.2 

31.7 - 35.0 .' 

32.0 - 35.4 

32.1 - 35.0 

30.4 - 35.6 

34.1 - 34.5 

33.0 - 34.8 

30.6 - 35.5 

32.0 - 35.8 

32.2 - 33.0 

32.2 - 34.0 

33.0 - 35.4 

31.5 - 34.6 

31.5.- 34.0 

32.0 - 34.4 

32.0 - 33.8 

31.0 - 33.6 

31.5 - 34.5 
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October 1985 Report 

Date 

10/01/85 

10/02/85 

10/03/85 

10/04/85 

10/07/85 

10/08/85 

10/09/85 

lo/lo/85 

lo/11185 

&O/14/85 

10/&S/85 

10/16/85 

10/17/85 

10/18/85 

10/21/85 

10/22/85 

10/23/85 

10/24/85 

10/25/85 

10/28/85 

10129185 

10/30/85 

10/31/85 

Mean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

33 PPM Chamber 

Exposure Day 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

Mean 

33.4 

33.5 

33.5 

32.6 

33.8 

33.1 

33.5 

33.6 

33.5 

33.5 

33.7 

32.9 

32.5 

32.6 

33.2 

33.3 

32.8 

33.7 

33.2 

33.7 

33.1 

33.5 

32.8 

S.D. 

1.3 

0.8 

0.7 

0.3 

0.5 

0.8 

1.1 

0.9 

0.6 

1.2 

0.8 

0.3 

0.4 

1.0 

0.4 

1.0 

1.0 

0.7 

0.9 

0.8 

0.7 

0.7 

1.2 

% RSD n -- 

3.9 

2.4 

2.1 

1.0 

1.6 

2.3 

3.3 

2.7 

1.7 

3.6 

2.5 

0.8 

1.1 

2.9 

1.3 

2.9 

2.9 

2.0 

2.6 

2.4 

2.0 

2.0 

3.5 

8 

8 

8 

7 

7 

T 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

7 

8 

8 

8 

8 

7 

8 

Range I 

31.0 - 35.0 

32.0 - 34.8 

32.5 - 34..6 

32.0 - 33.0 

: 33.0 - 34‘4 

32.0 - 34.4 

31.0 - 34.4 

32.3 - 34.8 

32.5 - 34.6 

31.1 - 34.7 . 

32.5 - 35.0 

32.4 - 33.2 

32,o - 33.0 

31.5 - 34.0 

32-5 = 34.0 

31-5 - 34.6 

31.6 - 34.0 

32.6 - 34.6 

31.5 - 34.0 

32.4 - 35.2 

32.3 - 34.4 

32.5 - 34.4 

31.8 - 35.0 

-- 1. I. . 1 ‘-! ;., ~, L ,. . _-’ ,._3: v ../ 

115 

. . 
,+,: 7 

D 



.’ :.;t..: 
. i- 

* ‘. . . .., 

.- 

~ ., :. . _ 

., . . ... ,. , _ 
..f.-:y .I:,.- 

. 
_ .: . _ . . .I 

. . 
; . .._ _.-, : I 

, ., 
* ..i _, - 

% 

*. 
.< .; ‘., 

: . .i ., .* '. .'*.:.. p...: ( ,November 1985 Report ._. 
..','. - t. ,.<, y...:. I ;'. I.::, .+ ' .: ? . . .: ‘ . ,:. :. &+ ;. I : -, .,-> .i. L ‘i r > :- . ! . . .*.<:,, , ." ..i;,* t .. .;,' . . , . : '. . 

,. . . . ,'A : ._. ..: ,-i ., _ 
_,' ., .' . Mean ~on&ea&a&n'(ppm) a6d % Relative Standard , 

: - ._.;_'. 
“"',: % 

:. .* 
1: . Deviation. for Each Exposure Day 

_I- . .I 
: .,.I. 

..]-;“‘: f, ’ : 

1. 
,N’.* ,_ _. 

. ! ‘,‘ , . 
I- 

ii PPM Chamber 

,‘ . . 

.- ,.. 

'; ' 

* , 

. D&e‘ Expos&e Day Mean 

~11/01/85 
. 

11/04/85 

: 11;05!85 ,., -_ 

11;&/85.‘ '.I 
. 

k/07/85 

‘. 

274 ;. 

275' 
y.,;,'; ,, 

277 ': 

278 .: '_ 

.279 .. 

,280 .:' 

,' 281:.‘. 

.282- 

28j 

284 ',- 

,285 

286 

287. 

'288 

289.. . 

:. ‘iq() -.. 

291 

33.3 _ 

33.7 

33.7 : 

33.2 

33.6 

.33.0 

33.4 

33.0. 

33.4 

33.0 

33.6'. 

33.5 

33.4 

33.2' 

#33.1 

32.9 ' 

33.4 

33.2 

S.D..' 
'. -. 

1.1 

0.5 ;- __ 

o-5;- " 

0.7 > 
I 

0.5 

1.0 .: 

1.2 '. 

1.4' 

1.2 

1.4..‘ 

1.0 ~ 

0.6'. 

J-0 

l.? 
__... 

0.5 L 

0.5‘ . 

0.4' : :' 

0.4 ". 

% RSD IL -- 
) 

3.4 -8 

1.6 :8 

1.5 .-.:8 

2.2" . 8 

.’ ./ 
.‘.- ” 

-. 
,_ “_ 

,‘.- 1. . 
_ .’ 

/. ._ -. 
. . 

‘-..-- 
r, ‘: 

.:_ /_: 
I. . . _c 

. . : ‘.. 
;, 

.. .’ ‘. 

. . _~ 

I- 
-. , 

,.. . . . 
-: 

: . 

. . L_ . . 

Range '. 
: .._. 

-3L6 - 34.5' .'- 
. 

33.0 - 34C4 -__ 

.: .., 11/08/85' ,: ?.. 

“11/12/85. 

:11/13/85 : 

;1114/85 
r 

- . 11115185 

11/l&/85 '_ 

11/19/85 

11/20/85 

11/k/85 

-I. 11/22/85 

.I-' X1/25/85 r 
1'. . . 11/26/85 : 

_- ,' 11127185 .' 

116 

1.5 8 . . 
3.1 8 

3.5 8 

4.2 .. 8 

3.5 ;:-8 

4.3 8 

2.8 8. 

. '. * 33.0 i 34,2 .;; ._- 

-_ :' 31.8 - 34.2 '.;I;'... 1 
. .-z 

33.0 : 3402 : I-' 

:. 32.0 ; 34.5 ..: :- 

31.5 1 35-i) :'?. 
'_.. 

.31.0 -34,6 ... 

. -.31.6 ,- 35.0 1.' . 
_I 31.0 i 35.0 " . 

1.7 8 % .:. 32.8 - 34.0 

32.0 - 34.8. : " 
,. 

3.1 8 31,6 - 34,.4 .- .' : 
.. ],d 3.6 : 8 32.0 - 35.5 / 

i.6 7 '.. 8.. : 32.4 = 34,0 'I-' 

1.6 : 8 '; 1 .52,0 - 33,& -:- ' 

'i-3 - 8 33.0 34.&.:::-:.; 

" 1.2 8 . 32..8 - 
. . 

34-O. .'.:;f.,:. 

:-. . 
_. - 

. . -.; _, 



Date 

12/02/85 

12/03/85 

12/04,f85 

12/05/85 

12/06/85 

12/09,/85 

'12/10/85 

12/11$85 

12/12~85 

.12/13/85 

-12/16$85 

12/17/85 

12/18/85 

12/19/85 

i2/20/85 

12/23/85 

12/24/85 

12/27/85 

12/30/85 

L2/31/85 

DecembeL- 1985 Report 

Mean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

33 PPN Chamber 

Exposure Day 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

Mean 

33.3 

33.5‘ 

32.6 

32.2 

33.3 

33.3 

33.8 

33.3 

32.5 

32.3 

33.3 

33.1 

32.6 

33.3 

33.8 

33.1 

; 33.3 

33.8 

33.8 

33.4 

S.D. 

0.5 

0.5 

0.8 

1.2 

1.0 

0.8 

0.3 

2.5 

0.3 

0.6 

0.7 

0.3 

0.6 

1.2 

0.4 

0.8 

O-7 

0.3 

0.5 

0.7 

% RSD n -- 

106 

1.5 

2.5 

3.6 

3.0 

2.5 

1.0 

7.5 

1.0 

2.c 

2.0 

1.0 

1.8 

3.. 6 

1.2 

2.4 

2.2 

0.8 

1.6 

2.2 

8 

8 

8 

9 

8 

8 

a * 

8 

a 

8 

8 

7 

8 

8 '. 

8 

8 

8 

8 

8 

8 

Range 

32.5 - 34,O 

33.0 - 34,2 

.31.5 - 34-O 

30<8 " 34*3 

31.0 - 34.0 

31.5 = 34.0 

33.0 - 34.0 : 

27.8 - 35.8 . 

32.0 - 33.0 

31.0 - 33.0 

32.0 - 34.0 . 

. 32.6 - 33.5 

31.6 - 33.4 

31.8 - 35.0 

,33.0 - 34.4 

32‘0 = 34-4 

32.8 - 35-O -. 

33.4 - 34.2 

32.5 - 34-O 

33.0 - 35..0 
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Date Exposure Day Mean S.D. % RSD n -7 

01/02/86 312 33.4 1.0 2.9 8 

01/03/86 313 33.5 1.1 3.3 8 

01/06/86 314 33.5 1.1 3.3 8 

01/07/86 315 33.5 0.5 1.4 7 

01/08/8'6 316 33.2 1.2 3.6 8 

01/09/86 317 33.6 0.9 2.8 8 

01/10/86 318 33.3 0.8 2.4 8 

01/13/86 319 33.L 0.9 2.8 8 

01/14/86 320 33.1 0.7 2.2 8 

01/15/86 321 33.2 1.0 3.1 8 

01/16/86 322 32.6 0.4 I.4 8 

01/17/86 323 32.9 1.5 4.5 9 

01/20/86 324 32.7 0.6 1.9 8 

01/21/86 325 32.9 0.5 1.6 8 

01/22/86 326 32.8 1.7 ,:5.3 8 

01/23/86 327 32.9 d'.3 ' 1.0 8 

01/24/86 328 32.5 0.4 1.3 8 

01/27/86 329 33.0 1.0 3.1 8 

01/28/86 330 32.5 0.3 1.0 7 

01/29/86 331 32.8 0.4 1.1 8 

01/30/86 332 33.2 0.7 2.1 8 

01/31/86 333 33.7 0.3 0.9 8 

January 1986 Report 

Methyl Bromide Study 
Mean Concentration (ppm) and % Relative Standard 

Deviation for Each Exposure Day 

33 PPM Chamber 

118 

._ , 

Range 

32.2 - 35.0 

32.0 - 35.5 

31.5 - 34.4 

33.0 - 34.2 

31.5 - 34.4 

32.5 - 35.0 

32.0 - 34.6 

32.0 - 34.5 

32.2 - 34.0 

31.8 - 34.8 

32.0 - 33.0 

30.0 - 34.6 

31.8 - 33.8 

32.0 - 33.8 

29.0 - 35.0 

32.6 - 33-6 

32.0 - 33.0 

31,o - 34.0 

32.0 - 33,o 

32.0 - 33.0 

32.4 - 34.0 

33.2 - 34.0 



'Date 

:02/03/86 

02/04/86 

02/05/86 

02/06/86 

02/07/86 

02/10/86 

02/U/86 

.02/12/86 

+ . . 02/13/86 

. 02/14/86 . 

.. 02/18/86 

'02/19/86 

,02/20/86 

'02/21/86 

'., 02/24/86 

02/25/86 

'.02/26/86 

02/27/86 

02/28/86 

February 1986 Report 

MethyL Bromide Study 
'Mean Concentration (ppm) and % Relative Standard 

Deviation for Each Exposure Day 

33 PPM Chamber 

. 

Exposure Day 

334 

335 

336 

337 

338 

339 
~ 

340' 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

Mean S.D. 

33.4 

33.3 

33.5 

32.8 

32.9 

32.4 

33.6 

33.1 

33.5 

33.2 

33.4 

33.1 

33.0 

33.3 

33.2 

33.7 

33.1 

33.2 

32.9 

0.7 

0.3 

1.8 

0.5 

0.4 

0.8 

0.3. 

1.1 

1.3 

0.8 

0.6 

0.7 

0.7 

1.0 

1.0 

0.7 

0.5 

0.6 

1.1 

% RSD XL -v 

2.0 

1.0 

5.3 

1.6 

1.2 

2.6 

0.9 

3.2 

3.8 

2.3 

1.7 

2.0 

2,l 

3.1 

2.9 

2.1 

1.5 

1.9 

3.3 

8 

8 

8 

8 

8 

9 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

Range 

32.0 - 34.0 

33.0 - 33.8 

29.2 - 34.5 

'32.0 - 33.3 

32.2 -'33.4 

31.0 - 33.3 ,, 

33.0 - 34.0 . 

31.2 - 34.4 : 

30.5 - 34.4 

32.2 - 34.5 

32.5 - 34.2 

32-3 - 34.5 : 

32.4 - 34,5 

31.5 - 35-O 

31.5 -34.8 

32.2 - 34.8 . 

32.2 - 33.8 1 

32.4 - 34.2 

32,O - 34.8 
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d . . . March 1986 Report 
_. *. 

'.- -. ,' _ : 
Methyl Bromide Study - 

. . <: '_ 
. 

' <Mean Concentration (ppm) and % Relative Standard / ." 
.Deviation for Each Exposure Day : 

33 PPN Chamber 

.. 
. . ._ 

_ ’ . 

‘I 

., Date Exposure Day 
‘3 . 

: . . ‘, 

- 03/03/86 : 

r ,' 03;04/86 

': 03lO5/86 . 

.03 /06/86 _' 

1.; 03/07/86 :., ..' . 
05/10/86 .: ;f . _I 

03;11/86 

.03/U/86 ., 

d3/13/86 

03/k/86 

.'03/17/86 '_ : 

03/18/86 " 1; 

. . 03/19/86 .. 

.0$20/86 

.03/21/86 

63/24/86 

03/25/86 ,.‘,_ 

03)&j/86 .- : 

'03j27/86 

':03/28/86 

: . 03/31/86 
",. 

. 

' 1 

. . . : 
z 

._* : 

353". : 

354.. y, 

355 .. 

356 ': 

357 

358';_:- 

359 1,. 
;. 

360 " 

361 

362 

363. 

364 

365 

366 

367 

368 _ 

369' .' 

370 

371 

372 '. 

373 

. . 

‘_ 

,. 

Mean 0S.D. 

33.2 9.4 . 
33.2 1.2 

" 33.3 1.3 

33.3 0.6 

33.1 .: 1.1 

33.3 : 1.1 

33'.2 0.5 

33.4 0.9 

33.4 0.9 

33.6 0.6 

33.3 _ 1.0 

33.7 0.4 

33.3 0.8 

33.7 " 0.9 

35.3 0.6 

33.1 0.9 

33.1 :' 0.8 

32.8 1.2 

32.8 0.9 

33.4 .0.9 

33.0 1.0 

I20 

% RSD n ' Range ' -- 

4.2 

3.5 

4.0 

1.7 

3-2 

3.2 

1.5 

2.7 

2.8 

. 1.7 

2.9 

1.1 

2.4 

2.6 

1.8 

2.6 

2.3 

3.5 

2.6 

2.6 

3.1 

8 ‘. 

8. 
8 

.8 . 
8 

8 

8 

8 

8 

8 

% 

7 

8 

8 

8 

8 

8 ': 

8. 

8 

8 

8 

‘ ,.:. ,, ..,, I 
:..-- ; 

.; 

32.0 - 36.2 : 

'32.4 -' 35.6 .. 

31.5 - 35.0 ..' 

>.32.5'-- 34.0 .-.". 

31.b .- 34.4 T. 

31-5 -‘ 35.0 

32.6 - 34.0 :. 

3116 .,., j- '34.4;' : 

32.0 - 34.8 . . 

32-6 i 34.,2 

31.8 - 34.4 

33.2'- 34.2 

32.5 -".34..0 r 

32.6 - 35.5 : 

32.5 -, 34.0 

31.2 - 34.2 

32.X1 -'34-O ' : 

32.0 ,- 35.0‘ . . . 

30.8 :- 33.5 

32.2"; 34.5 -, 

32.0 - 34.4 

, _: _:-, 1 ,. ; ;, . : - ..‘i 

.‘.I’. ~~’ ,‘..,/ 

_ . ,:..: I 
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Date 

04/01/86 

04/02/86 

04/03/86 

04/04/86 

04/07/86 

04/08/86 

04/09/86 

04/10/86 

04/U/86 

04/14/86 

04/15/86 

04/15/86 

04/17/86 

04/18/86 

04/21/86 

04/22/86 

04/23/86 

04/24/86 

04/25/86 

04/28/86 

04/29/86 

04/30/86 

April 1986 Report 

Methyl Bromide Study 
Mean Concentration (ppm) and % Relative Standard 

Deviation for Each Exposure Day 

33 PPM Chamber 

Exposure Day 

374 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 
. 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

Mean 

33.4 

32.5 

32.8 

32.8 

32.8 

33.5 

32.9 

33.6 

33.3 

34.6 

33.4 

33.0 

33.8 

33.2 

33.1 

33.4 

33.0 

33.0 

32.6 

33.2 

33.0 

33.4 

S.D. 

0.4 

0.5 

0.5 

0.3 

1.2 

0.7 

1.2 

1.7 

1.1 

0.6 

0.9 

0.6 

0.4 

1.3 

1.0 

1.3 

0.7 

0.9 

0.7 

1.8 

1.3 

1.5 

% RSD m -- 

1.2 

1.5 

1.5 

0.8 

3.7 

2.2 

3.7 

4.9 

3.3 

1.S 

2.5 

1.7 

1.3 

3.8 

3.1 

4.0 

2.2 

2.9 

2.1 

5.5 

4.1 

4.4 

8 

8 

8 

8 

7 

8 

8 

8 

8 

8 

8 

8 

a 

8 

8 

8 

8 

8 

8 

8 

8 

8 

Range 

33.0 - 34.0 

32.0 - 33.2 

32.0 - 33.6 

32.5 - 33.2 

30.5 - 34.2 

32.3 - 34.5 

31.4 - 34.8 

31.0 - 36.4 

31.5 - 34.6 

33.8 - 35.5 

32.8 - 35.5 

32.2 - 34.0 

33.2 - 34.5 

31.2 - 35.5 

30.8 * 34.0 

31.4 - 36.0 

31.5 - 33+6 

32-O - 34.8 

31.8 - 33.8 

29.7 - 35.8 

30.8 - 35.2 

31.0 - 35.0 
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Date Exposure Day Mean S.D. 

05/01/86 396 

05/02/86 397 

05/05/86 398 

05/06/86 399 

05/07/86 400 

05/08;86 401 

05/09/86 402 

05/12/86 403 

05/13/86 404 

05/14/86 405 

05/15/86 406 

05/16/86 407 

05/19/86 408 

05/20/86 409 

05/21/86 410 

05/22/86 411 

05/23/86 412 

05/27/86 413 

05/2%/86 414 

05/29/86 415 

05/30/86 416 

33.5 

33.0 

33.5 

33.2 

33.1 

31.1 

32.2 

32.7 

32.6 

33.1 

31.7 

31.5 

32.7 

32.9 

33.0 

33.2 

33.1 

33.7 

32.9 

33.4 

32.9 

-1.7 

0.8 

1.1 

1.6 

0.7 

1.3 

0.6 

1.7 

2.7 

0.9 

2.7 

2.4 

0.6 

0.9 

0.5 

1.1 

0.9 

0.9 

1.3 

1.4 

1.3 

May 1986 Report 

Methyl Bromide Study 
Mean Concentration (ppm) and % Relative Standard ' 

Deviation for Each Exposure Day 

33 PPM Chambex 

5.0 

2.6 

3.3 

4.7 

2.2 

3.8 

1.9 

5.2 

8.2 

2.8 

8.5 

7.6 

1.9 

2.8 

1.5 

3,2 

2.8 

2.6 

4.0 

4.2 

3.8 

% RSD n -- 

7 

8 

8 

8 

8 

7 

7 

7 

7 

7 

6 

5 

8 

7 

7 

7 

7 

8 

7 

8 

8 

Range 

30.4 - 35.7 

32.0 - 34.5 

31-8 - 35.0 

31.0 - 35.0 

32.0 = 34.0 

30.4 - 34.0 

31.8 - 33.6 

30.0 - 35.0 

29.2 - 37.0 

32.2 - 34.2 

27.2 - 35.0 

29.2 - 34.0 

32.0 - 33.8 

31.4 - 34.0 

32.0 - 33.6 

31.5 - 34.4 

32.2 - 34.8 

32.5 - 35.2 

30.4 - 34.4 

31.6 - 35.6 

30&Z = 34.0 
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Date 

06/02/86 

06/03/86 

06/04/86 

06/05/%6 

06/06/86 

06/09/86 

06/10/86 

06/U/86 

06/12/86 

06/13/86 

06/16/86 

06/17/86 

06/18/86 

06/19/86 

06/20/86 

06/23/86 

06/24/86 

06/25/86 

06/26/86 

06/27/86 

06/30/86 

‘. June 1986 Report 

Methyl Bromide Study 
Mean Concentration (ppm) and % Relative Standard 

Deviation for Each Exposure Day 

33 PPM Chamber 

Exposure Day Mean 

417 

418 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

430 

431 

432 

433 

434 

435 

436 

437 

S.D. % RSD n 

32.9 

33.3 

33.3 

33.9 

33.4 

33.1 

33.3 

33.6 

33.5 

33.6 

33.1 

33.2 

32.8 

32.9 

33.4 

34.2 

33.4 

33.6 

33.6 

33.2 

33.3 

1.5 

1.0 

1.1 

1.1 

0.6 

1.1 

0.9 

0.8 

0.7 

1.0 

0.5 

1.1 

1.5 

0.7 

0.4 

1.1 

0.8 

1.0 

1.2 

1.2 

1.1 

4.5 

3.1 

3.4 

3.3 

1.8 

3.4 

2.6 

2.4 

2.1 

2.9 

1.5 

3.3 

4.7 

2.2 

1.3 

3.2 

2.4 

2.8 

3.6 

3.5 

3.4 

9 

7 

a 

8 

8 

8 

8 

8 

8 

8 

7 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

Range 

31.6 - 35.8 

31.4 " 34.5 

31.8 - 34.8 

31.6 - 35,5 

32.5 - 34.0 

31.4 - 35.0 

32.0 - 34.2 

31.8 - 34.5 

33.0 - 35-O 

32.0 - 35,2 

32.4 - 34.0 

30.8 - 34.6 

30.6 - 35-4 

31.5 - 34.6 

33.0 - 34.0 

32.8 - 36.0 

31.8 - 34.5 

31.8 - 35,O 

31.8 - 35e5 

31.6 - 35,O 

31.7 - 34.5 
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f 

Date Exposure Day Mean S.D. % RSD n -- 

07/01/86 438 33.0 0.7 2.2 8 

07/02/86 439 33.6 1.1 3.3 8 

07/07/86 440 33.1 1.4 4.2 7 

07/08/86 441 33.4 1.2 3.6 8 

07/09/86 442 33.2 1.8 5.5 8 

07/10/%6 443 32,7 1.0 3.0 8 

07/11;86 444 33-3 1.4 4.1 8 

07/14/86 445 32.8 1.9 5.8 8 

07/15/86 446 33.4 2.1 6.4 9 

07/16/86 447 32.8 1.7 5.1 8 

07/17/%6 448 33.2 0.7 2.1 7 

07/18/86 449 33.8 1.4 4.1 8 

07/21/86 450 33.4 0.7 2.2 8 

07/22/%6 451 33.4 0.8 2.3 a 

07/23/86 452 33.4 0.9 2.7 8 

07/24/86 453 33.2 0.7 2.1 8 

07/25/86 454 32.7 0.6 1.8 8 

07/28/86 455 33.4 0.6 1.7 8 

07/29/%6 456 32.9 0.4 1.3 8 

07/30/86 457 33.0 1.1 3.2 8 

07/31/86 458 33.6 0.5 1.4 8 

July 1986 Report 

Methyl Bromide Study 
Mean Concentration (ppm) and % Relative Standard 

Deviation for Each Exposure Day 

33 PPM Chamber 

Range 

32.0-34.0 

31.8-35.4 

31.0-35.0 

30.8-34.5 

30.0-34.8 

31,0-34.4 

30.8-34.4. 

29.5-35.8 , 

31.0-38.0 

29.8-34.4 

32.0-34.0 

32.0-35.8 

32.6-34.6 

32.0-34.2 

32.0-34.4. 

32.0-34.0 

32.0-34.0 

32.5-34.0 

32.2-33-5 

31.4-34.0 

33.0-34,2 
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August l-986 Report 

Date 

08/01/86 

08/04/86 

08/05/%6 

08/06/86 

08/07/86 

08/08/86 

08/U/86 

08/12/86 

08/13/86 

08/14/86 

08/15/86 

08/18/86 

08/19/86 

08/20/86 

08/21/86 

08/22/86 

08/25/86 

08/26/86 

08127186 

08/28/86 

08/29/86 

Hethyl Bromide Study 
Hean Concentration (ppm) and % Relative Standard 

Deviation for Each Exposure Day 
I 

33 PPM Chamber 

Exposur_e 

459 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 . 

470 

471 

472 

473 

474 

475 

476. 

477 

478 

479 

Mean -- 

:33.6 

:33,1 

:33.7 

:33,3 

134.0 

33-5 

33.3 

33,4 

33.5 

3305 

33.2 

:33,0 

33.2 

33,l 

33.8 

33-6 

33,o 

32-9 

33-2 

3208 

33.4 

S.D. 

1.0 

1.1 

1.3 

1.1 

0.7 

1.5 

2.5 

0.7 

0.7 

0.8 

0.9 

0.8 

1.0 

1.5 

1.2 

1.2 

0.8 

2.1 

1.4 

0.9 

0.5 

% RSD 

3.1 

3.4 

3.9 

3.3 

2.0 

4.5 

7.5 

2.0 

2.1 

2.3 

2.6 

2.6 

3.1 

4.7 

3.4 

3.6 

2.3 

6.3 

4.1 

2.6 

1.4 

8 

8 

8 

8 

7 

7 

9 

8 

8 

8 

8 

8 

8 

8 

7 

7 

7 

7 

8 

8 

8 

Range 

31.6-35.5 

31.6-34.5 

31.8-35,s 

31.6-34.8 

33.2-35.0 

31.0-35.5 

27.8-37.0 

32.6-34.6 

32.5-34.6 

32.0-34.6 

32.5-34.b 

32.4-35.0 

31.2-34.8 

30.7-34.6 

31.8-34.5 

31.6-35.0 

31.8-34.0 

28.8-35.0 

30.6-34,6 

31.5-34-2 

32.6-34.0 
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l . 

Date Exposure Day Mean S.D, 

09/02/86 480 33.1 0.9 

09/03/86 481 33.0 1.2 

09/04/86 482 32.7 0.8 

OS/OS/86 483 34.3 0.6 

09/08/86 484 33.3 1.1 

09/09/%6 485 33.1 0.9 

09/10/86 486 33.6 0.9 

09/11/86 487 33.8 0.2 

09/12/86 488 33.2 1.0 

09/15/86 489 33.5 0.8 

September 1986 Report 

Methyl..Bromide Study 
Mean Concentration (ppm) and % Relative Standard . 

Deviation for Each Exposure Day I' 

33 PPM Chamber 

% RSD 11 Range 

2.6 8 

3.6 7 

2.5 7 

1.9 7 

3.3 8 

2.9 8 

2.8 8 

0.7 8 

3.1 8 

2.4 7 

31.5-33.8 

31.4-34.0 

31.4-33.6 

33.2-34.9 

31.9-34.7 

31.6-34.2 

32.4-35.2 

33.6-34.2 

31.6-34.3 

32.3-34.5 
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Mean Concentration (ppn) and % Relattve Standard 
Deviation for Each Exposure Dap 

Date 

09126184 

09/27/84 

09/28/84 

io/o1/84 

10/02/84 

10/03/64 

10/04/%4 

no/o5/84 

M/08/84 

10/09/84 

10/10/84 

10/11/84 

10/12/84 

t0/15/84 

10/M/%4 

lo/i7/84 

10/18/%4 

10/19/84 

io/22/84 

10/23/84 

lG/24/84 

lG/25/84 

10/26/%4 

10/29/84 

10/30/84 

20/31/84 

lo0 PPM Chamber 

Exposure Day 

1 

2 

3 

4 

5 

16 

'7 

8 

'9 

I.'0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Mean 

99.2 

102.4 

102.7 

101.1 

102.7 

101.9 

100.1 

100.8 

9% .o 

102.7 

98.1 

99.9 

100.4 

100.7 

99-l 

99.6 

98.2 

101.8 

100.9 

100.6 

100.4 

101.2 

99 .% 

101.7 

99.4 

98.7 

127 

S-D. 

2-l 

2.1 

2,3 

4*1 

3.2 

1,o 

0.7 

O-6 

3*5 

1.8 

1.0 

1 ,!5 

0.3 

0.8 

0*9 

0.3 

2,5 

1.0 

0.9 

2.1 

0.5 

1.2 

0.5 

2.8 

I.3 

1.1 

2.11 

2.1 

2.2 - 

4.1 

3.1 

I.0 

0.7 . : 

006 

3.5 

1.7 

1.1 

l-5 

0.3 - 

0.8 

G-3 

0.3'. 

2-6 

1.0 

O-9 

2.1 

o-5 

I.2 

0,s 

2.8 

L-3 

1-l 

% RSD 



Mean ConcentratEon (ppm) and % Relative Standard 
Deviation for Each Exposnre Day 

- 

Date Exposure Day Mean S.D. % RSD 

11/01/84 27 

11/02/84 28 

11/05/84 29' 

H/06/84 30 

11107/%4 31 

11/08/84 32 - 

11/09/84 33 

11113184 34 

11/14/84 35 

U/15/%4 36 

11/16/84 37 

11/19/%4 3% 

11/20/%4 39 

11121184 40 

i1/26/84 41 

11/27/%4 42 

llj2%/%4 43 

U/29/%4 44 

11/30/84 45 

100 PPM Chamber 

99.2 

98.5 

101.3 

98.6 

38.8 

101.4 

99.1 

101.4 

99.0 

101.5 

100.8 

97.4 

100.1 

100.4 

b 101.1 

101.0 . 
103.3 

96.9 

101.3 
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2.7 

2.4 

3 .s 

1-1 

le.5 

2,s 

2 A 

0.7 

1.1 

1.7 

1 .5 
. 

1.4 

0.6 

1.i 

O.& 

0.8 

1.2 

1.0 

1.6 

2.7 . 

2.5 - 

3.4 

1.1 _' 

I.5 - .. 

2.4' - 

2.4 

0.7 

1.2 

I.7 

1.5 
. . . 

1.4 

0.6 . 
1.1 . 

0.8 

0.8 

. l c l 

1.1 . _ 

I.6 



Mean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

100 PPM Chamber 

Date 

12/03/84 

12/04/84 

12/05/84 

12/06/84 

12/07/84 

12/10/84 

12/U/84 

12112184 

12/13/81 

12/14/84 

12/17/84 

12/18/84 

12/19/84 

12/20/84 

12/21/84 

12/24/84 

12/27/84 

U/28/84 

Exposure Day 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

12/3x/84 64 

129 

Mean 

loo,8 

LO1,7 

100.4. 

99.4 

LOO,3 

102.8 

100.7 

100.8 

102.3 

lQ1.2 

101.3 

100.. 3 

99.7 

99.1 

98.4 

l.oa.2 

99.0 

L01.3 

103.0 

S.D. 

1.5 

1.0 

0*7 

2 .5 

0.9 

1.0 

1.3 

L-l 

1.6 

1.7 

2.1 

0.S 

0.6 

0.8 

2.6 

1.8 

1.6 

2,9 

1.G 

% RSD 

1.5 

x*0 

0.7 _ 

2,5 

0*9 

1.0 

I.3 

1.11 

1.6 

l-7 

2.1 

0.5 

O-6 

0.8 

2*6 

Le.8 

1.6 

2.8 

1.6 



. l 

Mean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure Day 

Date 

01/02/85 

01/03/85 

01/04/85 

01/07/85 

01/08j85 

01/09/85 

OljlOj85 

01/11/85 

01/14/85 

01/15/85 

01/16/85 

01/17!85 

03./18/85 

01/21/85 

31/22/G 

01/23/85 

01/24/85 

01/25/85 

01/28/85 

01/29/85 

01/30/85 

01/31/85 

100 PPM Chamber 

Exposure Day Mean 

65 99.1 

66 99.1 

67 99 .a 

68 100.8 

69 99.1 

70 98.2 

71 99,1 

72 97.6 

73 101.9 

74 98.9 . 

75 99.3 

76 100 .‘6 

77 99.5 

78 98.5 

79 . 101.5 

80 101*0 

81 101.4 

82 1Ol.s’ 

83 101.2 

84 LOO.2 

85 101.1 

86 101.1 

S*D, % RSD 

264 

I.2 

1.0 

3.x 

2.3 

1.0 

1.1 

1.1 

1*7 

119 

I-3 

0.3 

2.5 

2.0 

2.4 

1.5 

'1.3 

1.3 

1.2 

2,s 

2.3 

2.1 

2,/c 

f*2 

1.0 

3, 1 

23 

r;z, 

1-E 

I-2 

.I.6 . 

L.9 

- ‘q,s 

0.3 

2.5 

2 c 3. 

2.3 

I.4 

I.3 

2 .3 

I.2 

2.5 

2.3 

2.1 



. 

Nean Concentration (ppm) and % Relative Standard 
Deviation for Each Exposure Day. 

100 PPhI Chamber 

Date Zxgosure Day Mean S.D. % RSD II Range 

02/01/85 

02/04/85 

02/05/85 

02/06/85 

02/07/85 

02/08/85 

02/U/85 

'02/12/85 

02/13/85 

87 

88 

89 

90 

91 

92 

93 

94 

95 

. 1101.3 1.9 

no1.5 1.4 

102.0 0.9 

100.1 1.2 

1100.4 x.3 

98.7 3.8 

99.3 0.7 

99.6 1.7 

100.6 0.9 

1.9 

1.4 

0,9 

I"2 

1.3 

3.9 

0.7 

1.7 

0.9 

99.8-lQ5,O 

100*4-LQ4.5 

s.OO.8-Sxl3,G. 

9&*8-102.5 

98 A=-LO%,4 

93. S-104 .o 

98*0-10n..o 

38,0-'103.0 

99.0-3.01 *4 

Last day of exposure-vas 02/:L3/85 

131 
i .a . 
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= APPENDIX A3 (cont'd) 

Average Monthly Chamber Concentrations 

10 PPM Chamber 

Month Year Mean S.D. % RSD n Range of Means 

Sept. 

Oct. 

Nov. 

Dec. 

Jan.' 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1984 10.5 0.3 3.1 3 10.1-10.7 

1984 10.1 0 ..4 4.4 23 9.4-10.9 

1984 9.9 0.3 3.4 19 9.4-10.6 

1984 10.0 0.4 4.0 19 9.0-10.6 

1985 10.1 0.3 3.2 22 9.4-10.8 

1985 10.1 0.3 2.8 19 9.5-10.7 

1985 10.2 0.3 2.5 19 9.7-10.6 

1985 10.1 0.2 2.2 22 9.6-10.5 

1985 10.1 0.3 2.7 22 9.5-10.5 

1985 10.1 0.7 6.5 20 8.0-11.1 

1985 10.2 0.2 1.8 21 9.8-10.7 

1985 10.1 0.3 2.5 22 9.2-10.4 

1985 9.9 0.2 1.6 19 9.6-10.3 

1985 10.2 0.2 2.3 23 9.8-10.7 

1985 10.0 0.2 2.0 18 9.5-10.3 

1985 10.0 0.2 ~ 1.9 20 9.6-10.3 

1986 10.0 0.2 1.8 22 9.7-10.3 

1986 10.0 0.1 1.4 19 9.8-10.3 

1986 10.0 0.1 1.4 21 9.8-10.3 

1986 9.9 0.2 1.5 22 9.6-10.1 

1986 10.2 0.3 2.7 21 9.7-10.6 

1986 10.1 0.2 2.2 21 9.7-10.5 

1986 10.1 0.2 1.7 21 9.9-10.4 

1986 10.2 0.3 2.7 21 9.6-10.6 

1986 10.0 0.3 2.8 10 9.6-10.6 
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Average Monthly Chamber Concentrations 

33 PPM Chamber 

Month Year Mean S.D. % RSD n Range of Means 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

1984 

1984 

1984 

1984 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1986 

1986 

1986 

1986 

1986 

1986 

1986 

1986 

1986 

33.7 

32.9 

32.7 

33.1 

33.2 

33.3 

33.1 

33;3 

33.3 

33.2 

33.4 

33.2 

33.3 

33.3 

33.3 

33.2 

33.1 

33.2 

33.3 

33.2 

32.8 

33.4 

33.2 

33.3 

33.4 

0.5 

0.8 

0 o 7 

0.7 

0. 6 

0 =i a- 

0 D 5 

0.4 

0 0 3 

0.9 

0 0 3 

0 . 3 

0.5 

0 .4 

0 o 3 

0 =i e- 

0 a 4 

0 0 3 

0 . 0 i' 

0.5 

0. 7 

0. 3 

0,3 

0.3 

0,5 

1.3 

2.3 

2.1 

2.1 

1.9 

1.4 

1.6 

1.3 

1.0 

2.6 

0.8 

0.9 

1.4 

1.2 

0.8 

1.5 

1.1 

0.9 

0.7 

1.4 

2.1 

1.0 

0.9 

0.9 

1.4 

133 

3 

23 

19 

19 

22 

19 

19 

22 

22 

20 

21 

22 

19 

23 

18 

20 

22 

19 

21 

22 

21 

21 

21 

21 

LO 

33.2-34.1 

31.6-34.4 

31.5-34.1 

31.8-34.8 

31.5-34.0 

32.4-34.0 

32.2-34.1 

32.6-34.0 

32.8-34.2 

30.6-35.1 

32.8-33,7 

32.7-33.9 

32.5-34.3 

32.5-33.8 

32.9-33.7 

32.2-33.8 

32.5-33.7 

32.4-33.7 

32.8-33.7 

32.5-34.6 

31.1-33.7 

32.8-34.2 

32.7-33.8 

32.8-34.0 

32.7-34.3 



Average Monthly Chamber Concentrations 

100 PPM Chamber :. . 

Month Year Mean SD % RSD n Range of Means 

Sept. 1984 101.4 1.9 1.9 3 99.2-102.7 

Oct. 1984 100.3 1.4 1.4 23 98.0-102.7 

Nov. 1984 100.1 1.6 1.6 19 96.9-103.3 

Dec. 1984 100.7 1.3 1.2 19 98.4-103.0 

Jan. 1985 100.0 1.2 1.2 22 97.6-101.9 

Feb. 1985 100.4 1.1 1.1 9 98.7-102.0 
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APPENDIX A4 

sample 
Port 

Back: 1B 
2B 
5B 
63 
9B 

UIB 
l3B 
14B 

Front: 3F 
4F 
7F 
%F 

133 
l2F 
l5F 
16F 

kan 

&f.Pt: 1 
2 
3 
4 
.5 
6 
7 

lean 

2G (10 ppon) 

Mcnitor 
Reading 

13.97 
IS.41 
14.37 
15.53 
IL53 
12.64 
10.82 
12.34 

Reaa 
106.60 

13.88 
15.48 
14.64 
14.36 
10.73 
12.11 
11.04 
10.89 

105.87 
118.09 
111.66 
l-09.54 
81.82 
92.41 
84.22 
83.04 

l3.11 100 

15.65 112.93 
35.90 LL4.74 
16.28 117.46 
12.53 90.40 
12.09 87.22 
12.38 89.31 
12.18 87.93 

2F (33 ppm) 

MmiiDr "zvodzed 
Reading 
101.65 

39.51 107.36 
39.33 LG6.87 
41.29 112.20 
36.73 99.79 
37.51 m.94 
34.63 94.10 
34.29 93.16 

36.53 99.27 
36.53 99.27 
34.69 94.26 
35.08 98.03 
37.32 101.4h 
37.37 101.56 
34.05 92.53 
35.54 96.58 

36.80 100 

36.73 96.86 
37.80 99.84 
41.04 X08.23 
37.52 95.95 
37.91 99.99 
36.45 96.I.2 

37.92 100 

Monitor m: Varian 3700 Gas Cl-mm~ph SerialNo.: 6588-13 

Gxmmts: Temp-al Variability (RSD): C&m&r 2G: 0.142 
Chahr 2F: 0.043 
C-r 2E: 0.074 

Spatial Variabiliw (RSD by difference): Chamber 2G: -0.005 
Chamber ZF: 0.011 
Chnhr 2Et O.OL8 

Adeqtracy: 

Locationofl&nitorData: TJYFArchives for thzMet@TBranideChronZcS&~$ 

73.84. 
loz.¶90 
96.06 

102.76 
101.49 
104.98 
105*4O 

94.%% 
90.17 

106.85 
105.96 
105.72 
107.58 
104-&B 
103,09 

95.33 
90.60 

107.36 
105 C/d7 
10623 
lO8.10 
K&19 
103.55 

.I 
99.52 100 e 

1 

96.32 91.83 ; 
93-70 89.39 i 

lU.19 P.OS.C@ ; 
le8.14 103.16 i 
1O8.68 
Lrn.91 

103.68 i 
105*8I. ; 

104.82 100 ; E 
3 



28 
5B 
6B 
9B 

ICIB 
l3B 
14B 

!?a&: 3F 
4F 
7F 
8F 

1l.F 
l2F 
l5F 
l.6F 

kf.Pt: 1 
2 
3 
4 
5 
6 

ball 

2G (10 ppd 

Monftor %Nomalimx? 

F%F -?i?%?- . . 
9.25 88.59 . 
8.84 ek.71 
9.66 92.55 

11.34 108.65 
12.70 12L.63 
11.98. 114.74 
12.42 ll9.00. 

7.95 76.15 
7.27 69.66 
9.81 93.93 
9.85 94.32 

11.97 114.70 
11.59 111.03 
12.03 115.25 
11.88 1X3.78 

10.44 100 

9.07 87.68 
- 8.11 78.39 ' 

9.94 96.12 
ID.87 lO5.06 
11.32 109.46 
12.76 123.32 

10.35 100 

2F (33 pd 2E. 000 pp) 

MotrLtor ZXomalized 

- 30.79 
30.97 
37.96 114.73. 
32.97 99.62 
31.52 95.23 
30.58 92.39 
33.22 100.38 
32.98 99.65 

33.74 101.94 
35.05 105.89 
33.5% 101.46 
33.12 100.06 
33.77 102.04 
32.06 96.86 
33.22 LOO.37 
34.02 I.02.80 

33.10 100 

31.58 94.78 
33.62. 100.86 
33.03 99x3 
32.90 98.72 
34.34 103.07 
34.47 103.44 

33.32 100 

Murd.m 
Ream& 
89.18 
86.55 
92.2& 
95.42 

xl& Jl.2 
lO7*69 
llO.29~ 
3.06~.I.O 

ReafinyG 
86.32 
83.78 
89.31 
92.36 

104.94. 
104.23 
106.36 
lO2.70 

LOl,lZ 97.8% 
99.46 96.27 

Y-05.13 101.76 
lQLl2 98.85 
ll5J5 111.46 
107.64 1o4J.9 
U-4.88 111.20 
111.61 108.04 

103.31 100 

%9*72 88.75 
95.30 94.27 

102.70 101.59 
106.56 ID5.41 
105.23 lO4JO 
107.05 105.90 

-. 
loLQ3 100 

- 
Mmitor Type: V&an 3700 Gas chronratograph .Serial No.: 6558-13 

casmslts: TemporalVariability: ci-m?xr2G:0.161 
chamber 2F: 0.032 
Chamber 2E: 0.07 

Spat&11 Variability (by difference): Chamber 2Gt 0.007 
CIm-ber 2F: 0.023 
Charnkr 2E: 0.015 

Adeqwxy: 

Locatiou of z4mitor Data: EFAzchives for thzMet@LBmideU-mnicStud~ 

Cunpiled By: Janet M. Firriolo Date: 10/8-11/%4 Reviewed By: Max A. Schmeler D3t?z 04/03/a 

Q.+&. kPrGd!~ ?1318S 'fJ3p4- 



Chxnber No. 

sample. 
Port 

Back: LB 
:a3 

5B 
6B 
9B 

1oB 
1318 
14B 

'tom: 3F 
4F 
7F 
8F 

Ill? 
l2F 
l5F 
16F 

zf.Pt: 1 
2 
3 
4 
5 
6 

zall 

2G (10 ppn) 

MonitoP 
Reading 

9.48 
10.69 
9.62 

10.82 
9.84‘ 

10.20 
9.89 

10.53 

m7.70 
96.93 

108.94 
99.13 

3.02.74 
99.56 

106.04 

9.77 
9.87 
8.99 
9.56 
9.76 

ID.12 
9.58 

lo.35 

98.40 
99.37 
90.58 
96.23 
98.32 

101.89 
96.50 

102.20 

100 

10.78 103.49 
Lo.28 98.68 
10.39 99.75 
10.66 102.36 
10.48 100.523 
9.91 95.13 

10.42 I.00 

2F (33 PFd 

M&tar %Non&Zcd 

%%F 
Reading 

31:59 97.79 
99.6l. 

29.87 94.17 
33.2b 104.87 
31.06 97.91 
30.86 97.29 
31.52 99.38 
32.61 102.81 

29.73 93.74 
30.99 97.69 
31.75 200.11 
32.44 IO2.28 
32.63 I02.87 
32.75 PO3.25 
32.76 103.28 
32.66 102.96 

31.72 I.00 

29,98 97.13. 
30.24 97.97 
29.03 9420 
32.80 106.24 
31.38 101.66 
31.75 102.83 

30.87 100 

9LM 
la4.04 
95.04 

E&89 
Io2..8s 
102.29 
IDOW 

Reading: Q 
98.91 -1 

103.55 
96.40 

108.03. 
99.22 

106.27 
98.<33 

X05.23 
95.56 

102.05 loo .' 
i 

106.31 xx.42 -7 

104.86 100.04 1 
103.18 - 98.44 ' 
105.89 101.02 
106.16 101.28 

102.54) 97.79 / 

l&L82 100 k 

Monitor'Qv: Varian37OOGas Chrawograph Sehl No.: 6538-13 

Canwnts: Temporal Variability: Gxm?xzr 2G: 0.030 
-r 2F: 0,044 
-r 2E: 0.016 

Spatial. Variability (by difference): Chamber 2G: 0.018 
Chanbgr 2F: 0.010 
CIFhamber 2E: 0.030 

Adequacy: 

LocationofI%mitorData: EFArchlves for theMeffIl'LBnnideChrook Study 

Reviewed By: Max A. S&n-eeler Date: O&/03/85 

/j/3p- 



Ch&ezMstibuffmk~Ske~ 
MethylBrcmide(C4S KI.74-83-9) ChronicStudy: 

Car No. 2G (10 PP) 2F (33 J?Ed 

Sample Mmitox %ZZEiliZ~ M&tar %?ITnFllized 
Port 

Back:IB ?EF Rfad' - 
ylg 

12:44 
105.47 !F%F 

Read&g 

2B 110.81 35:23 
115.08 
109.56 

5s Il.82 105.30 31.l3 96.81 
6B 11.94 106.36 33.94 105.57 
9B 11.41 101.65 31.84 99.02 

lOB 11.38 101.36 33.87 m5.33 
13B LO.77 95.90 / 31.41 97.69 
14B 11.08 98.71 33.94 LOT.56 

Front: 3F 11.27 100.35 32.12 99.89 
4F 11.39 101.49 30.99 96.38 
7F 10.98 97.77 30.77 95.71 
8F 11.14 99.25 30.34 94.35 

1lF ID.72 95.53 L 30.98 96.35 
l2F 10.95 97.57 t 30.63 95.26 
l5F lO.l5 90.45 30.12 93.69 
16F 10033 92.04 30.14 93.75 

MeaIl 11.23 100 32.23 100 

Ref. Pt: 1 ID.02 104.Ll 32.91 107s4 
2 12.21 105.74 I 30.23 98.42 
3 11.55 100.03 30.82 Loo.35 
4 11.83 102.50 3f.03 lOl.01 

'5 10.99 95.24 29-83. 97.04 
6 10.67 92.39 29,50 96-04 

M&Ill Il.54 100 30.72 100 

varian 3700 Gas cxlrmeph Serial Eo.: 6538-13 

AnaLysas 

Carwnts: Temgmal Variability: Qm%er 2G: 0,052 
Chamber 2F: 0.040 

Spatial Variability (by differenx): Chnhr 2G: 0.001 
Choker 2F: 0.024 

Adequacy: 

LcrcationofMonitorData: IT!? Arcbims for the Methyl Brcmide Ck&c Study 

Cinmi~led Bvr .Tanet M, Fir-rich Date: 03/25-26/85 Rex&wed EW:MaxA. S&m&r Datee: 04/03/85 



Chamber Distribution Data Sheet 

Compound Name and Number: Methyl Bromide (CAS ND, 74-83-9) Chronic Study: 270 Day Analyses 

Chamber No, 

Sample 

Port 

Back: 16 

20 

53 

68 

9B 

1OB 

138 

148 

Front: 3F 

4F 

7F 

8F 

1lF 

12F 

15F 

16F 

blean 

ief. Pt: 1 

2 

3 

4 

5 

6 

Yean 

26 (10 ppm) 

Monitor 

Read i ng 

10.37 

10.74 

10.29 

10.62 

10.19 

10.72 

10.04 

10.57 

9.69 

10.35 

9.91 

10.47 

10.20 

10.27 

10.02 

10.05 

SNorma I i zed 

Read I ng 

100.85 

104.44 

100.07 

103.30 

99.11 

104.25 

97.68 

102.77 

94.28 

100.71 

96.38 

101.83 

99.21 

99.88 

97.42 

97.79 

10.28 100 

10.43 102.41 

9.97 97.88 

9.64 94.58 

10.58 103.83 

10.46 102.71 

10.04 98.60 

10.19 100 

2F (33 ppin) 

Mon i tor 

Read i ng 

33.10 

33.73 

33.72 

33.25 

33.65 

32.64 

33.56 

33.14 

$.#tnarma I i zed 

Read I ng 

103.30 

155.28 

105923 

103.79 

105.03 

101.89 

104.75 

103.43 

SNotma I i ze 

Read i ng 

31.21 97.42 

29.34 91.59 

31.56 98.49 

29.32 91.52 

32.78 102.32 

29.60 92.39 

32.54 101.57 

29.48 92.01 
x- 

32.04 100 

30.92 101.05 

30.97 101.21 

30.06 98.24 

30.68 100.26 

30.57 99,91 

30.40 99.33 

30.60 100 

Mon i tor Type: Varian 3700 Gas Chromaiograph Serial No.: 6588-13 

Comments: Temporal Variability (RSD): Chamber 2G: 0.0357 

Chamber 2F: 0.0111 

Spatial Variability (RSD by difference): Chamber 2G: -0.0068 

Chamber 2F: 0.0421 

Location of Monitor Data: ITF Archives for the Methyl Bromide Chronic Study 

Compiled By: Janet M. Firrlolo Da-i-e : 7/l/85 Reviewed By: Max A, Schmael er 

$f s, l%d..d-w 

Date: 7/10/85 -- 

7//qt4' 
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Chamber Distribution Data Sheee I 
Comnnwxd Name and Number: Methy Bromide (CAS NG. 74-83-9) 

jnic Sttidy: 360-Day Analyses I 
---F---- 

__-~~- ~~~-- - 

Chrc 

I Chamber 
Sample 

Port 

1B 

2B 

2G (10 ppm) i 2F (33 ppm) 
Monitor % Normalized Monitor % Normalized. 
Reading Reading Reading Reading 

10.44 98.12 29.35 93.44 

10.25 96.33 31.48 100.22 

Back: 

5B. 10.09 94.83 28-42 90.48 

6B 11.03 103.67 30.91 98.41 

9B 11.13 104.6.I. 32.00 101.88 -- 

10B 11.02 103.57 34.84 li0.92 
I 

13B 11.39 107.05 34.00 108.25 

14B 10.97 103.10 35.56 113.21 

Front: 3F 9.97 93.70 29.87 95.10 

4F 9.93 93.33 28.51 90.77 

7F 10.33 97.09 30.48 97.04 

8F 10.37 97.46 29.74 94,68 

1lF 10.78 101.32 32.59 103.76 

12F 10.70 100.56 32.62 103.85 

15F 11.07 104.04 32.31. 102.87 c-3 
16F 10.79 101.41 29.93 95.29 z 

_~ m X-4 I 
Xean 10.64 100 31.41 100 %a 

da s. 
LTJ &3 

Ref. Pt. 1 9.62 91.79 28.33 92.31 GP 
2gj 

2 10.00 95.42 .27.78 90.52 2 z 
3 10.60 101.15 29.86 97.30 #if! 

4 11.01 105.06 32.13 104.69 

5 10.99 104.87 34.31 111.80 

6 10.66 101.72 31.70 
2 

103.29 

Mean 10.48 100 30.69 100 

Monitor Type: Varian 3700 Gas Chromatograph Serial hTo. 6588-13 

Comments: Temporal Variability (RSD): Chamber 2G: 0.053; Chamber 2F: 0.081 

Sp-atial Variability (RSD by difference): Chamber 2G:-0.011; Chamber 2F:-0.012 

Location of Monitor Data: I.T.F. Archives for the Methyl Bromide Chronic Study 

Compiled by: J. 1-l. Firriolo Date:9/24-26/85 Reviewed by:X.A. Schmaeler,l0/3/85 
&-A.?& ) ?js3j& 
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Chamber Distribution Data Sheet 
Compound Name and Number: Methyl Bromide (CAS Ho. T4-83-9) 

Chronic Study: 450-Day Analyses 

Chamber 2G (10 ppm) 2F (33 ppm) 
Sample Honitor % Normalized Honitor % Eormalized 

Port Reading Reading Reading Reading 

Back: 1 10.52 107.32 36.19 105.09 

2 10.41 106.26 35.98 104.47 , 

5 9.86 100.58 34?35 99.73 

. 6 9.78 99.84 34.59 100.45 

9 9.92 101.26 36.33 105.50 

10 9.91 101.14 35.52 103.14 

13 9.99 101.96 35.94 104.36 

14 9.92 101.26 36.29 105.36 

Front: 3 9.64 98.34 33.91 98.47 

4 9.99 101.90 32.11 93.23 

7 9.34 95.35 32.95 95 .G6 

8 9.68 . 98.81 32.14 93 .Y5 

11 9.22 94.12 35 ..08 101.86 - 

I.2 9.74 99.38 32.71 94.98 

15 9.33 95.22 34.55 100.33 

16 9.54 97.35 32.37 9i5 .oo 

Mean 9.80 100 34.44 .lOO 

--- 

Ref. Pt. 1 10.71 107.41 32.87 97.98 

2 9.95 99.73 33.35 99.42 

3 9.71 97.35 33.23 99.05 

4 10.09 101.22 34.60 103.14 

5 9.74 97.71 33.21 98.99 

6 9.63 96.56 34.03 lOL.43 

Mean 9.97 100 33.55 100 

Monitor Type: Varian 3700 Gas Chromatograph Serial No. 6588-13 

Comments: Temporal Variability (RSD): Chamber 2G: 0.040; Chamber 2F: 0.019 

Spatial Variability (RSD by difference): Chamber 2G:-0.004; Chamber 2P: 0.026 

Location of Monitor Data: I.T.F. Archives for the Methyl Bromide Chronic Study 

Compiled by: Date:12/17-19/85 Reviewed by:H.A. Schmaeler, EL/ 2cq &?&?a" 

l $n-S* -L/-w Lb&J 
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(Zhanber Distributian Data Sheet 
Canpotimandtiber: MethylBromide(C4.S ?XLE.-83-9) CkmmkStudy: 540-WAnalyses 

Cb&er&o. 2.G (10 p& 2F (33 ppd 1 

Saorph Mcmibx 
Port Rf=ding 

Ijack:lB 10.68 
253 10.47 
5B 9 .&i 
6B 10.04 
9B 9.96 

LOB 9.86 
l3B 9.65 
14B 10.06 

%?orml.ized 
Reading 
I.0934 
107.38 
lOL.l.3 
102.97 
102.15 
101.13 
98.97 

103.18 

Monitor 
RWT.kg -- 
31.40 

Z!7Oj2IldiZed 

Pm@ 
99.18 

33.79 106.73 
32.26 101.90 
33.11 104.58 
34.14 107.83 
33.11 3.04.58 
31.57 99.72 
33.11 104.58 

Front: 3F 
4F 
7F 
8F 

l.lF 
l2.F 
L5F 
l6F 

Mean 

9.35 
9.65 
9.24 
9.45 
9.24 
9.76 
9.14 
9.65 

95.90 30.89 97.57 
98.97 30.38 95.96 
94.77 30.72 . 97.03 
96.92 30.55 96.49 
94.77 30.89 97.57 

100.10 30.21 95.42 
93.74 30.21 95.42 
98.97 30.21 95.42 

9.75 100 31.66 100 I 
Ref. Pt: 1 

2 
3 
4 
5 
6 

10.27 104.05 
9:96 100.91 
9.65 97.77 

10.06 101.93 
9.65 97.77 
9.65 97.77 

29.87 96.42 
29.69 95.% 
31.23 100.81 
32.77 1.05.78 
31.23 100.81 
31.06 100.26 

MeaIl 9.87 I.00 30.98 lO0 
I 

MonitorType: Varian37OOGasCl.izwatograph Serial No.: 6588-13 

(Z~MEMS: Temporal Variability: Cl-m&ar 2G: 0.0268 
Chmbar 2F: 0.0360 

Sp&ial Variability (by difference): Ckmkr 2G: 0.0175 
chamber 2F: 0.0077 

LmationofMonitorData: ITF Archives for the Methyl Crcmide Cfironic Study 

Compiled By: Janet M. Firriolo Date: 03/2.5-26/86 Revier~d By: Max A. Schmaeler rate: 03/3l&6 

d 
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FYalt: 3P 
4F 
7F 
8F 

1lF 
l2F 
l5F 
l6F 

Ref. Pt: 1 
2 
3 
4 
5 
6 

chamber No. 2G (10 ppm> 
I 

2F (33 ppd 

Monitor %NormaEzed t Monitor XNomalized 
Port I Reading ReadirJ.g 

Back 3.B I 34.00 lll.16 
28 31.21 
5B 30.81 
6B 30.21 
9B 32.40 

lOB 33.20 
l3B 32.21 
14B 33.20 

30.45 
9.73 

10.09 
8.83 
9.73 
9.55 
9.73 

108.80 
101.29 
105.05 
91.91 

191.29 
99.42 

101.29 

102.04 
l.00.73 
98.78 

105.94 
108.55 
105.29 
xX3.55 

Clmker DistributianDzh SkzeE: 
Gnmlrnd Nana and'Nmber: Methyl13romide (CAS No. 74-83-9) ChxmIc Study: 630-DsyhLyses 

99.42 
99.42 
99.42 
99.42 
93.79 
97.54. 
93.79 

xx.29 

27.82 
27.62 
27.82 
27.82 
30.21 
30.01 
30.81 
3OAl 

90.94 
90.31 
90.96 
90.96 
98.78 
98.13 

100.73 
98.E3 

9.61 100 
I 

30.59 100 
t 

10.81 110.78 33.00 103.65 
9.73 99.69 30.01 94.26 
9.91 101.55 29.81 93.44 
9.01 92.31 32.80 LO3 A2 
9.37 96.00 32.60 102.40 
9 -73 99.69 32.80 103.02 

9.76 100 31.84 100 
I 

knitor Type: Varian 3700 Gas Chranatograpb Serial No.: 6538-U 

C.ormznts: Temporal Variability: Choker 21~: 0.062 
Clzmbsr 2F: 0.047 

Spatial V&ability (by differezxe): CZanker 2G:-0.017 
(ZLlmnber 2F: 0.021 

Lxationof%nitorDatzi: ITE' ArcEves for the Nethyl Bromide Chronic Sixdy 

Cunpiled By: Janet M. Firriolo. .e: 06/17-E/86 Reviewed By: Date: 
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APPENDIX Bl July 30, me 
P, Bonti- - _ 1 

Identifyfng ~xperimar;taI Animals -. . 
. / _. 

All experimental. animals are marked for posZtive identifZsatia+. :‘I 
Aninals are individually marked following formal.raado;nizatiGn after far 
during) holding/quarantine time. Unless animals come prevTously idez&-LfjxxI 
(as in S and R rats), each animal wfllbe assigned a'5 ,digit au%ber, the fS.xst . 
digit signifying the year the study began (1983 = 3). . . : 

I . *. 2 ,. : -_' 

The nathod of aIzimal idefitffication shall be specified St the s&&y 
protocol, 

Mice and rats are individually marked using the toe clipping a&[o.t"ear' 
punching marking sys terns. An illustration of these nethods foLLows: 

.-:2-.- -_ . _ - ,. . 
- 

_ . .- 

. 
%d 3 . 

22 

- - - .--.;L...* 
_ -‘-.___ _--. .-~-. _ - - 

... _ .. 

_ If the toe cLipping me&o-d is not used, rats &d mice can be indZ&dudJ~ *- 
and uniquely identified using numbered metal ear tags (Su'rtional Band and Tag 

Co.). Duplicate tags will be purchased and used if any animal I.OS~S a tag, of 
en aninaf loses the second tag, no further tags will be used. IToter The 

animal vi11 not be assigned another number. 

‘. 
: 

: 

Page ‘i of 1. 
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BROOKHAVEN NAT-IONAL kAf30RATORY 

MEMORANDUM 

DATE: . October 1, 1984 

TO: The Record 

FROM : Sonja B. Haber, Ph.D., Study Director 
i 

SUBJECT: Animal Replacements in Methyl Bromide Mouse Study 

Early deaths in the 2 year chronic methyl bromide mouse study occurred 
prior to or immediately following the first day of exposure, September 26, 
1984. The exact causes of these deaths are unknown but they were prabably 
due to the light weight of some of the animals used as well as problems 
with new cages and feeders. The majority of the deaths, 6 out of a total. 
of 9, were animals designated for the control group, Since sentinel 
animals are housed in the control chamber as well, and are used only for 
gross examination and viral serology, it was decided with the verbal 
approval of our Project Officer, to utilize some of those sentinels to 
replace the ones that had died. The animals would still be bled for viral 
serology,.but uould also be sacrificed and tested as part of the particular 
endpoint group to which they were assigned. The following sentinel animals . 
will now be 'included in the bioassay portion of the study: 

Animal Number Sex Groups 

40287 Male 
40288 Male 
40388 Female 
40389 Female 
40390 Female 

6 month sacrifice 
6 month sacrifice 

15 month sacrifice 
24 month sacrifice 
24 month sacrifice 

The sixth control animal that died was assigned to the neurobehavior group 
and will not be replaced since no baseline behavioral data would be 
available on any new animal. 

SBH:pmb 
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APPENDIX B2 

KJ: Robert T. Drew 
3Ifblation Toxicdogy Facility 
BrcckhavenNational Laboratory 
Upton, NY 11973 

Microbiological Associates Inc. 
5221 River Road 
Bethesda, Maryland ZtX16 
(301) 654-3400 
Tefex: 90-8793 

A Subsidiapf of 

Our Cc& NT?186 
Cmtract NOl-ES-45056 
88835/CO418R./Ol 
EIoxSAY 

See attached page. 
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Ihalation Toxicology Facility 
NTP186 
4/12/85 
Page 2 of 2 

Sample # 
40287 
40288 
20289 
40290 
40291 
40302 
40303 
40304 
40391 
40392 

Ekmagglutination 
sl-llI~i~iolI 

K Poly X54 

Con-iplemnt 
Fixation 

Significant ' 
Titer 10 20 20 10 

*Positive valuek0.17 absorbance units. 

FCC = Serum reacts with control antigen. 

IrxxEiA fl?A 
~miln~nis Reo3* M.Ad* NM* Send* MHV* Ectro* GDVII* M.arti EDIW 

0 .Ol .Ol 0 .05 0 0 - - 
0 .03 .Ol “01 l 04 0 0 - - 
0 .02 .Ol 0 .08 0 0 - - 
0 0 0 .09 0 0 - - 
0 0 .Ol 

.O"r 
.12 .Ol 0 - - 

0 402 ,Ol 0 .05 .Ol o’- I 
0 l 03 0 0 "07 0 0 - - 
0 .02 0 .Ol .09. 0 0 - -- 

02 .02 0 .Ol .lO 0 0 -.- 
0 .02 .Ol .Ol Tc .Ol 0 - - 



Microbiologica! Associates Inc. 
5221 Fliver Road 
Betheede, Maryland 29816 
(301) f35GMoo 
Telex: 908793 

A Subsidiary of 

To: RobertT.Drew 
Inhalation Toxicolcgy Facility 
Brmkhaven National Laboratory 
upton, NY 11973 

our code m311 
NOl-@-&OS6 
BICIAS~Y 
88835/CO4148/02 

pg(-&: Robert L. Feters, 62 Zi.3. 
zwI!E : 10/8,'85 
t!EST: 2Qrinevb-w arkUxdydeterminat.ion 
Sm: 10 muse sera 
mzxmm: 10/l/85 

See attached page. 

c 
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Inhalation Toxicology Facility 
NTP311 
10/S/8.5 
Page 2 of 2 

Hermgglutination 
Inhibition 

Smiple # K Poly Mm 
35-C4148- 
02140292 - - - 

40293 - - - 
40294 - - - 
40295 - - - 
40296 - - - 
40393 - - - 
40394 - - - 
40395 - - - 
40396 - - - 
40397 - - - 

Complemnt 
Fixation ELISA* 

.lXM -M.pul.mnis M.art.h M.'Ad l&o3 PVM Send J$W Ektro 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

649 .03 ,03 ,Ol ,02 0 0 
.15 .02 602 0. 0.02 .03 

0 .03 .Ol .02 0 .04 .05 
0 .03 .03 0 0 .03. 0 
0 .04 .04 0 0 .05 .02 

K .04 .03 0 0 0 ,Ol 

.E -08 .06 .03 .04 0 0 0 0 "03 .Ol .Ol .02 

.lO .04 .03 0 0 "07 .04 

.16' .03 .02 .Ol 0 .03 .lO 

Significant 
Titer 10 20 20 10 

IFA 
i?Em 

EXCSA* 
GDVII 

0 
0 
0 

.Ol 
l Ol 
.Ol 

0 
0 
0 
0 

*Positive value>O.17 absorbance units. 
Tc= Serum reacts with control antigen. 



33: R. T, Drew 
Inhalation Toxicology Facility 
Brookhaven National Laboratory 
Upton, NY 11973. 

c7 Lf 
FRCM: Pabert L Peters, Ph.D. 
DATE: 12/12/S; 
TEST: Murine virus antibody determixation 
SpEQTviEN: 4 mouse sera 
w: 12/3/85 

See attached page, 
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Microbiological Asmciates Inc. 
5221 River Read 
Betheede, MaryGarld 201316 
WV 654-3400 
Telex: 9008793 

Our Code NTP347&; 
NOl-ES-45056 
88835/CO4148/021 
BIOASSAY 



__.._ ---- , _..- 

12/12/85 
Page 2 of 2 

Hemagglutination Complement 
Inhibition Fixation ELISA* IFA 

Sample II: K Poly MVM LCM Keo3 M.Ad Mtpulmonis M.arth PVM Send MHV Ectro GIN11 m " 
40836 - - - .Ol .02 0 0 0 .Ol 0 .03 .03 - 
40323 - - - .05 .05 0 0 .03 0 0 .02 .11 TC 
40371 NS NS NS NS ,06 NS NS NS .02 NS .07 .08 NS NS 
40562 - - - .Ol .06 0 TC .OG 0 0 .03 .07 a 

Significant 
Titer 10 20 20 10 

*Positive value&O.17 absorbance units. 
NS= insufficient serum. 
TC = Serum reacts with control antigen. 



To: Robert T. Drew dr 
Inhalation Toxicology Facility 
Brookhaven National Laboratory 
Upton, NY 11973 

&I 
lZ!C‘X: Rc3xzt L. Peters, l?h,D.' 
IIKE: 4/11/86 
ET: me u a&&&y determination 
m: 9 mouse sera L 
wz 4/2/86 

See attached page. 
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Microbiological Asscciatee Inc. 
5221 River Road 
Bethesda, Maryland 20616 
(301) 6543400 
Telex: 905793 

Our Code NTP421 
Contract NOf-ES-45056 
88835/CO4148/03 
BIOASSAY 
Page 1 of 2 



mP421 
Inhalation Toxicolqgy Facility 
4/11/86 
Page 2 of 2 

San@e# 
-CO4148- 
-40297 
40298 
40299 
40300 
40301 
40398 
40399 
40400 
40401. 

Hemagglutination Complement 
Inhibition Fixation 
K Poly MVM La4 

- - 
- - 

Significarit 
Titer 10 20 20 

ELISA* IFA 
Reo3 M.Ad M.pulmnis M.arth PVN Send W Ectro GDVII ki%% 

.lYJ .02 0 0 0 .Ol .Ol .02 .06 
,05 .02 .92 0 0 .Ol 0 .Ol .02 
.03 .04 .54 0 0 .ol 0 .Ol .05 
,05 .04 0 0 .Ol .Ol 0 0 .07 
.08 607 0 0 0 .03 0. l Ol .05 
.08 ‘05 0 .02 0 l 02 0 .02 .04 
.09 .07 0 .06 0 -03 0 ,02 .05 
‘07 .04 0 0 0 .lO 0 l 05 0 
.05 603 0 .03 0 0 0 .03 .05 Tc 

10 

*Positive value? 0.17 absorbance units. 
**Unreadable at dilution indicated, negative at two fold higher dilution. 
AC = Anticomplen-kentary serum. 

. Kl.= Serum reacts cth control antigen. 

I;t c 

t@%-ll’/L J3ROMIDE CHRONIC 
EXPERJMENT 840002 



COMPREHEMSISTE if&m m!i!Ef SWVICZEE-VIROLOGY 
CQRPQRATEOFFICES 

522~ RiverRoad. !&th&c Matylen?.!ZX!J8-T493 
(301j 6563400 e Telox90-8793 

-. . . 

.I. 

To: Dr. Sonja Haber 
Brookhaven National. Lab. 
Medical Dept., 
Inhalation Toxicology Facility 
Upton, NY 11713 

. . 
Our Code NT&56 f%J 

Contract N@l-ES-45056.-~~~~~~* 
88835/C04148/032 

BIOASSA% 
Page 1 of 2 

PRbH: Robert E, Peters, Ph.D. 
DA!LTZ: 6/6/N 
TEST: Mutine virus antibody' determination. 
SPECIMIGZ 10 mouse sera 
RECEIVED: 5/'6/86 

See attached page. 
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Brookhaven National'Lab.,' 
NTP456 I@-~T 
6/6/86 
Page 2 of 2 

Nemagiutination Complement 

Sampie W 

Inhibition 
K Poly MVM' 

. Fixation EEISA* 
LCM Reo3 M.Ad M.pulmonis M.arth PVM Send MHV Ectro GDVII 

40631 
40659 
40599 
40523 
40897 
40802 
40878 
40424 
40901 
40250. 

“” - ‘05 
- - NS 
- - .04 
- ". .02 
- - NS 
L ..a .05 
. - NS 
I ." ,Ol. 
. - .02 
..a - l 14 

‘03 -0 
NS .13 

.05 0 

.02 .03 
NS 0 

.03 0 
NS 0 

.02 0 

.04 0 
-52 .o 

0 0 .02 0 .Ol 0 
.07 0 0 .O? 0 TC 
.05 0 .Ol .02 .14 , .O& 
.Ol .Ol 0 *01 .o .05 
-14 0 .04 to2 .Ol .06 
603 0 a01 ,x *OS 0 
.04 0 l 03 0 601 ,06 
.02 0 .02 0 0 .05 
.Ol 0 l Ol .04 0 .Od 
.d6 0 0 0 .02 TC 

Significant 
Titer 10 20 20 10 

*Positive vaiue > O.i7 absorbance units. 
TC = Serum react; with control antigen. 
NS = Insufficient serum. 
Reactivity to the FL strain of M.Ad virus has been rare in recent years. Suggest continued monitoring, but, is 
probably a false positive. 

. 
iz 
m 

. 

TFA 
EDIM 

‘TC 

TC 



(309) 654.3400 e Telex 90-8793 

COMPREHEXSSVF, i?JJIMAL EQZALTZ SERVICE - VIROLOGY 

TO: 

QUL Code NTP590(7flm 
Contract NOl-ES-45056 
888/35/CC?4148/04 
BIOASSAY 
Page 1 of 2 

Dr. Sonja Baber 
Brookhaven National :Lab. 
Medical Department 
Illolaticn Toxicology Facility 
Upton, NY 11713 

FROM: Robert L. Peters, Ph.D.. 
DATE: 10/16/86 
TEST : Murine virus antibody determination 
SPECIMEN: 10 mouse sera 
RECEIVED: 10/2/86 

See attached report. 

. 
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our code NTP5901nM) 
Brookhaven.:National".EBb. 
10/16/86 
Page 2 of 2 

Hemagglutination Complement 
Inhibition Fixation ELISA" 

Sample # R Poly MVM LCM Reo3 M.Ad PVM Send ' MHV Ectro GDVII M.Pulmonis M.Arth -' 

40255 

40234 

40339 
40231 

40347 
40389 
40362 
40364 
40253 
40258 

- - .05 .03 0 0 0 .02 .02 

- - AClO** .b2 .03 0 0 .Ol 0 .02 
.b - .03 .07 0 .02 0 .04 .02 
- L NS NS 0 0 0 .Ol 601 
- - AClO** .04 .06 0 .13 0 .02 .03 

L I Aw20** .04 ,04 0 .05 0 .05 ‘01 
- I .04 l 07 0 0 .02 .03 .03 
- . -. ‘04 606 0 .Ol 0 . . 06 l 02 
- - NS NS 0 0 0 .03 -01 
- - .02 .O? 0 .02 0 .03 0. 

0 TC 
0 * l lO 
0 l 07 
0 NS 
0 TC 
0 TC 
0 .49 
0 9.2 
0 .06 
0 .12 

IFA 
E= 

TC 

TC 

Significant 
Titer 10 20 20 10 

* = Positive value LO.17 absorbance units. 
AC = Anti-complementary serum. 
TC = Serum reacts with control antigen. 
NS = Insufficient serum. 
** = Unreadable at dilution indicated, negative at two-fold higher dilution. 
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I Dare I Manufacturing Date I J!Jo. of Rags 1 : 
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BROOKHAVEN MATlONAL LABORA-I-ORY 

DATE: November 5, 1984 

TO: The Kecord 

" FROM: R, T, Drew ?a- 
P 

SUBJECT: Contamination of NIH 07 Diet 

On Thursday, November 1, we were notified by Ziegler Eros, that their 
most recent formulation of NIH 07 diet had been analyzed and had higher 
than acceptable levels of lead and arsenic, On Friday, Hov2mSer 2, we 
received a shipment consisting of 10 bags of the NLH 04 diet from the for- 
mulation that had been identified as being contaminated, However, we were 
also informed that Dr. Rao of the National Toxicology Program had given 
permission to use pelleted chow if necessary, so we retained the shipment. 
On Monday, November 5, I was informed by Es. Alice Tommansini from Ziegler 
Bros. that the analysis had been in error and that reanalysis indicated 
that neither lead nor arsenic was above the recommended levels. Therefore, 
we are retaining the bags of 07 diet that 17es’e received on Friday, Xovem3er 
2 and will use them as necessary. t-d 

RTD:pmb 

cc: P. Bonti 
P. Carr 
S. Haber 
Dr. G. Rao . 
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BROOKHAVEN NATiBNAb LABORATOR‘Y 

DATE : January 28, 1985 

TO: The Record 

FROM : R. T. Drew 

SUBJECT: NIH 07 Diet 

I received a call from DwTght Cromer of Ziegler Brothers who informed o1.s 
that: 

1) In the newest milling of the diet the prokein concenti'r3on 5s 2,5X low 
(within acceptable limits:). 

2) Dr. Rao authorized use of the diet, if necessary but wanted shipmsnts 
witheld where possible. 

After checking with Pete we have 15 bags ar,d use 2 bagsdweek (7 l/2 weeks 
supply on hand). Therefore I :informed Ziegler Brothers to tiJithold our mont9G.y 
shipment, If we run low, we can always order a mall. amount of the recent 
milling late in February. 

RTD:pnc 
cc: P. Bonti 

J. Cardanone 
I?? Carr 
S. B. Haber 
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N&?J’.. 22.7 kg (50 lb.) 
IALYSIS .l. 

. . 

\,, Msnodions Sodium Sisulfitc Complex, Biotin, Nicrcin- 

: \ . . . 

.% . 
.:. 

‘_ 
. . . MANUFACTURED BY 

:’ ., ,:...;>Zeigler Brcs., Inc. .‘i ” *._ 
. \ ‘.‘P. 0. Box 95 ‘, .” 

‘.‘, Gcidners, PA 17324 _. “.:.. 

172 

* 



*_
,.-

--
.- 



Ash 

t 
lodots. D-Activated Animal Steal, 

i-- Menodione Sodium Bi~oliits Complex, Biota:-, Niacin. 
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NET VT. 22.7 kg (50 !b.) 
GUARANTEED ANALYSIS 

Cwda Protein . . . . . . Min. . . . _ . 73.5% 

-& 
\gj: ;io,,,, : : : : : 1, E;. : : : : : 

5.0% 
4.5% 
- ^_. .. 

=+ ---*-- 
Max. . . . f . 

INGREDIENTS 

MANUFACTURED BY 

2:eigler Bras ‘.>lnc, 
. . P. 0. Box 95 :‘%* 

Gardners, PA 17324 ‘\- 

. 

* 177, 



- 

. . 

., . . 

F- .-. - 

Pytidaxi. 
Ir#w S.,IF 

tador., D-Activet+ 

Menodione Sodium 

. 



” 

0 

. 

‘I.. 
- i 

Crud. Fot Min. . . . - . 
5.0% 

. . . . . . 
Crude Fibsr . . . . . . . Mm. . . . 0 - 

‘ 4.5% 

AdI . . . . . . Max. . . . . . 
p:s. 

t 

INGREDIENTS 
Dried Sktm Milk, Fish Meal, bybaon Mco~, Alfalfa 

Msol, Corn Glutsn Meal, Shelled Corn, Ground When*, 

When) Middlings, Brewers Dried Yeast, Dry !~~oss~% 

Soybean Oil, Soft, Dicolcium Phosphors, Ground Lime- 

,,ons 
A=*+;+~, ‘z&, *C!,p,:;~:~ F:‘““~~$Y 

Pontothanots, Riboflavin, Thiomino 

Pyridoxina HCL, Cobalt Corbonata, Copper Sulfoli, 

1rc.n Sulfots Ma,qmous Oxide, Zinc Oxido, Coicium 

lodmta CLA’ctivorad A.nimol Steroid, Cymocobolm6n, 

Men.dion~ Sodium Eisolfits Complsr, Biotin, Niacin- 

MANUFACTURED EY 
9 

Zeigler Bror., Inc. 
P. 0. Box 95 

Gordners, PA 17324 
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GUARANTEED ANALYSIS -” : .:.. ‘->A, 
. . 

k 

Crude Protein . . . , . . 
Crudr FM -‘. . - . . 

Min. I . . . . 
Mio: . _ _ . . 

23.5% 
4 

:. Crude Fiber . . _ . . :. :~ox. 
5.0% -. 

. A.Y. 

180 





-. : - 
. ..: 

‘,, -. . 

. 
. . . 

. 

. .’ 

. 

_:., ,., 

. . . 

;. 
,. 

., 
‘. 

. . 

---, 

. 

+GudsFot.: . .._.. Min. . . . . - 5.0% 

,i Gudo Fi berya. . . . . . Max. . . e - - 4.5% 

:f Ash :;-. . . _ . Mon. . _ _ w - 7.0% 

I : -k.‘NGREDlENTS 

Wheof Middlings, Brewers bDried Yeoat, Dry MO~USSOS. 
Soybean Oil, Sol?, Dicrrlci: n Pherphote, Ground Lime- 

stone, Vitamin A Aceto.:, di-Alp&-Toeop;tsryI 

Acetate, cirolins Chlotids, -kiic Acid, Calcium 

Pantahenate, Ribofloain, ThitH.+nc hbnusitrule, 

Pyridoxinr HCL. Cob& C~rbetut& Copper Sulfate. 

fron Sulfnts, hbnganeus Oxide, Zinc O+ida, Calcium 

icdc~ts, D-Activatsd Animal Stcrol, Cyc.h;ncobolomin, 

Msnediawr Sodium Bisulfite Camplox, Biotkn, Niacin- 

%, 
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liMGREDlENTS ..I.. . . _,, .,, .-- 
4. . ’ 

Dried Skim Milk, Fish Meal, Soybean Meal, Alfalfa Meal, Corn Gluten Meal, Shelled Corn, Ground Wheat, Wheat Middlings, BreWerSJl!Od 
Yeast, Dry Molasses, U coybean Oil, Salt, Dicalcium Phosphate, Ground Limestone, Vitamin A Acetate, dl-Alpha-Tocopheryl Acet; &, ‘1. .: 

Choline Chloride Folk Acid Calcium Pantothenate, Fiiboflavin, Thiamine Mononltrato, Pyrldoxlne HCL, Cobalt Carbonate, Copper 
Sulfate, Iron Sulf&e, Mang~a&us Oxide, Zinc Oxide, Calcium lodaio, D-Activated Animal Sterol, Cyanocobalamln, Menadione Sodium 
Bisulfite Complex, Biotln, Niacin. 

MANUFACTURED BY: 

ZEIGLER BROS., INC. 
P.0. &ox 95 I 
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TABLE OF CONTENTS_ 

Page No- - 

7.0 REFERENCES 

2.0 TEST REQUIREMENTS 

3.0 SAblPtE IDENTIFICATION 

4.0 RESULTS 

5.0 COKCLUSION 

6.0 CERTIFICATION 

7 

2 

2 

2 -4 

5 

6 
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Page 7. 

1.5 

1.6 

1.7 

\ 
.> . ._. 

Client purchase order numhel-: BNL 587626 

Lab. No. 84-72707 

Standard Methods for the Exam?nati’on of Idater & 
falastewater , J 4th edition 9 7 975 

Handbook for analytica Qualfty Contra7 r”rr Water- 
Wastewater Laboratories 
7979. 

- EPA-600/4-7WX9, @arch, 

Method for Organochlorine Pesticides, National 
Pollutant Discharge Elimination System, Appendix A, 
Fed. Reg. 38 No. 75 Pt. II, 

Method for Chforinated Pherloxy Acid Herbi-tides, 
National Pollutant Discharge Elimination System, 
Appendix A, Fed. Register, 38 No, 75 Pt. 

The determination of Volatile Organic Compounds at 
the ,ug/7 1 eve1 in water by Gas Chromatography EPA 
670/4-74-009. 

2.0 Test Requirements - 

7. Chemical and Metal Atia’Zysis 

2. Organic Constituents 

190 



Page 2, 

3.0 Sample Identification- --z. 

Date samp 

Collected 

Date rece 

4.0 Results 

4.1 Phys 

4.2 Chem 

ed: 

by: 

ved by NYTL: 

Lab ~0. 84-72107 

S/2/84 

5/2/84 

Brookhaven Mationaf Laboratories 

5/2/84 

cal Analysis 

cal and Metal Analysis 

191 



Page 3. 
.;. <,.-‘: 1 :. .- .: . - :' . L&r\ts, 84-72107 ( .; _ I 7. ., .,. . 
;'.:.:;. a:- 2 '; ._‘ -\ _. >:;...: _ r - .< . "-2. . ._ - ___p. .L. _" '_ . ..G. ,:. _ ., 

4.2 Chemical'& MeGal Analysfs 
,i *~ .-r 1. 
.;<-Maximum 

Results in mg/l ',- Level s FfWnd ._I_- - ., I .I. '.A". . - _., .._ ,, ,... 
609, 5 Day '-;L+ -7-- 
COD 
Total Organic Carbon 

---q----_ 

Alkalinity - 26 
Ammonia 2.0 max. 0.14 
Fluoride 2.0 max. 0.50. -1_ 
Hardness 13 
Dissolved Oxygen 8.2 
Nitrate 10 max, Q-17 
Nitrite 1.0 max. < u.31 
Phosphate 0.04 - 
Aluminum < 0.10 
Arsenic 0.05 max- < 0.001 
BerylLium < 0.003 
Barium 1.0 max. --- < 0.0_5 
Boron < 10 ~- 
Cadmium 0.010 max. <T-G03 
Chromium 0.05Yr < 0.010 

- Copper l-O-- max. 0.386 - 
Iron 0.3 max. ~-- O-446 
Lead 0.05 max. 0.050 .-~ 
Magnesium 2.87 --- 
Manganese 0.3 max. 0.013 
Mercury 0.002 max. ___- < 0 .OOOl -- 

Nickel < 0.020 -- 
Potassium 0.90 

-- Selenium 0.01 max. < 0.001 -- -- 
Silver 0.05 max. < 0.006 
Sodium 

5 
16.22 

Zinc niax- o-057 ----- 
Sulfate 10 --- -----.__--A--- 

< = Less than - 

192 



4.3 Constituents Organic -- 

RESULTS 

Endrin 

Methoxychlor 

Lindane 

Uoxaphene 

2, 4, D 

2, 4, 5 - TP (Si!vex) 

Aldrin 

Chlordane 

. @DT's 

Dieldrin 

Heptachlor 

Heptachlor Epoxide 

1, 1, 2 Trichloroethylene 

Trifluoro-trichloroethane 

Tetrachloroethylene 

Chloroform 

Carbon Tetrachloride 

1, 1, 1 Trichloroethane 

Benzene 

Methylene Chloride 

Maxi'mum Levels 
q/l 

0.0002 

0.1 

0.004 

0.005 

0.1 

0.01 

0 -001 

b -co3 

0.050 

0 “001 

0.001 

0 “0001 

0.050 

O-050 . 

0.050 

0.050 

0.050 

0.05c) 

Found 
w/l 

< Q.OOO1. 

c 0.05 

< o-001 

< a.001 

c 0.005 

< 0.0005 

< 0.0005 

< 0.001 

< O.COl 

< a.001 

< 0.0005 

< 0.00005 

< 0.002 

< 0.002 

< a.002 

< O-002 

O-007 

< O-002 

< 0.005 

0,002 

lest Method 

7.5 

I.5 

1.5 

I.5 

T-6 

T-6 

1.5 

T-5 

T-5 
_ 

T “5 

1.5 

T.5 

1-7 

T-7 

T-7 

T-7 

T-7 

1.7 

1. * 7 

T-7 

C = Less than 
193 



Page 5., 

5.0 CONCLUSrON 

Iron is too high. 

84-72107 

6.0 CERTIFICATION 

We certify that this report: is a true 
report of results obtained from our 
tests of this material- - 

Respectfully submitted, 

NEW YoRfC n3rn~C; LA~~oRA-I-~~RIE~~ + mc . 

. - 

Att: Dr. Robert T-. Drew 
Bldg. 490 

e9 



TOTAL CiNAiYTICAL SERWCESI=ORA SAFE ENVlRONMENT 

test envi ro13 menta I inc. 
*- 

Date:‘ 
REPORT OF; ESTS 

August 9, 1985 Lab. No.: 85-108gi 

Client 
Material 
Identification 
Client’s Order No. 
Su bmiited for 

Brookhaven Nation33 Lakara~tory 

One (1) Water Sample 

See The Following Pages (Sample Received S/22/85) 

BNL587626 
Chemical Analysis 

(For Results, see the fo7lowiny pages) 

Report prepared by: 

Remo Gigante 
Laboratory Director kle certify that this report is a 

true report of results obtained 
from our tests of this material. 

Respect-fulTy submitted, 

Nytcst Environmental Inc. 

To: 

Brookhaven National Laboratory 
Medical Dept. 
Upton, N.Y. 11973 . 

Att: Dr. Robert T. Drew/ 
Robert Pech 
Bldg. 490 

Report on sample(s) furnIshed by client applies to sample(s). Report on sample(s) obtained by us applies only to lot sampled. lnfOmiatior+ 
contained herem is not to be used for reproducfion except by special permission. Sample(s) wilt be relsinid for thirty days maximum after dale of 

report unless specifically requesled otherwise by cltent. In the event that there are portions or parts of sample(s) remaining afier West has 
completed the required lesls. N/rest shall have the option of returning such sample(s) lo thy client at theclient’s expense. 

call boxlO21~75urbanavenue,westbury,n.y.l15900(516)334/7770,(718)297/1449 
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. Pa@?: .,‘2 ‘,, . . . ., . - .. 
RESULTS_ 

. 

Results in m/l 

BOO, 5 Day 

. cm : 

Total Orgmis Carbsao 

Afkafinity 

Fmani a 

Fi ouri de 

Hardness as CaCpJ 

* Dissoi veci Oxygen 
---. - 

Nitrate 

Nitrite. 

Phosphate 

Aluminum 

Arsenic . 

Beryllium 

Barium . 

Boron 

Cadiriitm . 

Ehrami urn 

Copper 

< = Less than 

Sampie Identification .- 

Max- Lini ts - 

12-3 ., -- . - 

10 o-43.: _I.- 

2.0 - 0.04 

O-IQ 

<o-m.- ., 

O-05 
s 

< ff,OQI . - 

ca!l‘box 1021075 urban avenue, westbury, n.y. ? 15900(5%5) 334/7?70.. (718) 297/VW _ _ 
196 
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Page: 3 

RESULTS 

Results in mci/j 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Zinc 

Sulfate 

< = Less than 

: . . ._ . -. __ 
. . .- 1 . . . : .i-, -. . '. . . __ _ 

. . - _-. 'c Lab. Na: 85-10845 . . . . .."L. ---r; . _ 

- SampIe Identification 

Max. Limits 

0.3 

0.05 0.05 

2.160 

0.3 < 0.010 

0.002 0.0154 

< o.cgo 

0.71 

0.01 0.028 

0.05 < 0.006 

5 

la.64 

0.157 

11 



Page: 4 
/ 

RESULTS 

Lab. No.: 85-10845 
-, 

Organic Constituents Sample Identification Animal 1Jater 

RESULTS 

Endrin 

Methoxychlor 

Lindane 

Toxaphene 

2, 4, D 

2, 4, 5 - TP (Silvex) 

Aldrin 

Chlordane 

DDT's 

Dieldrin 

Heptachlor 

Heptachlor Epoxide 

1, 1, 2-Trichloroethylene 

Trifluoro-trichloroethane 

Tetrachloroethylene 

Chloroform 

Carbon Tetrachloride 

1, 1, I-Trichloroethane 

Benzene 

Methylene Chloride _ . 

Maximum Levels 
mg/f 

0.0002 

0-i 

0.004 

0.005 

0.1 

Cl.01 

0.001 

0.003 

0.050 

0.001 

0.001 

0.0001 

0.050 

0.050 

0.050 

G*O50 

0.050 

0.050 

0.050 

0.050 

TOTAL ANALYTICAL SERVICES fORA SAFE ENVIRONMENT Y, 

L 

Found 
!!%u.?- 3s t Method 

< 0~0001 i-5 

< 0,001 T.5 

< 0,001 7.5 

< 0.001 1.5 

< 0.05 T . 6 

c 0.005 T"6 

< 0.0005 1.5 

'< 0.001 i-5 

< 0.001 7.5 

< 010005 1.5 

< 0.0005 I.5 

< 0.00005 195 

< 0.001 2.7 

< 0.001 l-7 

< 0.001 .1.7 

< 01001 1.7 

< 0.001 1.7 

< 0.001 7.7 

< 0.001 1.7 

< 0.001 1.7 



RESULTS 

Results in mq/l 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Zinc 

Sulfate 

< = Less than 

0.3 

0.05 

. . - 

0.3 

0.002 

0.01 

0.05 

5 

0.223 

0.05 

2.X0 

(: 0.010 

< 0.0005 

< 0.020 

0.71 ’ 

0.003 

< 0.006 

18.64 

0.157 

11 

co!lbox102?~75urbanavenue,westbury,n.y11590~(516)33~/7770,(718)297/1449 
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Msciical Deyatimsnt 

September 23,, X.9%5 

G. J. Horvitz, Chief Officer 
Nytest Environmental Inc. 
Call Box 1021 
75 Urban Avenue 
WestSury, iu'y 11590 

Dear Br. j.-?orvitz, 

On August 12, I received results from your Saborato~~y docunenl2r~~ 
concentrations of a variety of contaminants iii. a sampSe a% semi driakL~g 

water submitted to your laboratory for analysis.- At Chat time yollr adgs~-s 
indicated that mercury and selenium concentrazions were. O-0154, and C..02%1 mg/l, 
7.7 and 2.8 times the maximum allowable limits respectivelyp I requested .a 
reanalysis and recently, received results indicating mere-dry and; selen-hm 
.concentrations of CO.002 and 0.003 respectivel)-- 

.+@jjjfh 
However, I received no explanation of why the resultrs were differe~r,' 

What sort of quality control procedures are in effect at paur laboratory? Are 1 
you certified by any national board? Can you tell me why the restrlts from 
reanalysis were so different from the original results? Oar research, Z:s 
sponsored by The National Toxicology Program and our laboratory must conform 
to Good Laboratory Practice regulations promulgated by theEntiraur?le~~&zLL 
Protection Agency and the Food and Drug Administration, Ke cannel sulrdt: 
divergent results of drinking water analysis without sane explanati,on~ 

Thank you for your cooperation in this matterc 

RTD:gc 

Robert T.. Drew, Ph-D- 



TOTAL AiWL\‘7-ICAi SERWCES FOR A SAFE ENVIRONMENT 

test envi rcx-irrien 
October 25, 1985 

. : 

Robert T. Drew9 Ph.D. 
: 

Brookhaven National Laboratory '. 
Associated Universities, Inc. 
Upton, Long Island, N. Y. 11973 

Dear Mr. Drew: 

In response to your letter dated September 23, 1985 regarding the in 
consistency of mercury and selenium results on the animal dr?nking 
water submitted by your laboratory, I would like to offer the 
following explanation. 

After careful scrutiny of all data obtained, the error appears to be 
in the transcription of the results. The correct results were those 
of the re-analysis, that is a mercury concentration of < 0.0005 and a 
selenium concentration of 0.003. 

Nytest Environmental Inc. employs a rigorous quality control program 
and our records are always available to any customers who request to 
see them. We are also certified by the States of New York and 
New Jersey to do drinking water analyses. 

I hope this eliminates all problems regarding this matter and if I 
can be of any further assistance, please do not hesitate to contact 
me. 

Sincerely, 

Laboratory Director 

cuii 50x1021075 urbcn avenue,westbury,n.y.11590~(516)334/7770,(718)297/1449 
201 



.-. 
_ 

- ~ 

1 

. 

- -- 
. z + : 

. - 
._ : 

,,. 

DATE: .: October xl,1985 
.: 

TO: '.:.. 
- _' 

The Record -.. . -_ . 

FROM: - 

.., - -.' 
Dr, Robert T. Dre 

_. . . '. 
SUBJEcT: Water Analysis Report for 1985 _. 

: . 

Upon receipt: of the results of the anrnsd w&tWZ ~Wd$SiS E3ZOI3 - 

PIYtest Environmental, Inc., the reported concentrations of mercary and 
selenium uere 0.0154 and 0,028 mg/'l respectively, 7-7 and 2.8 times ths 
maxim= allowable limits- A reanaLysis was reguss’ced 2u.d the ~lws ~esu.Ltrs. 
for mercury and selenium were reported at concentrations of -005 and 
,003 respectively. A request for an explauoGc% & the discrcp~~x~]~ 

UnGOvered an error in the transcription of the: results. The testing 
laboratory has assured us that the coacentraticms of ne%cnw and 

selenium are in fact well within the maximum allowable limits. All 
pertinent correspondence concerning this probLert is no?4 Located G-i. t3m 

NTP Archives. . 

RTD:sbh 

.c 

* 
r 

., r- 

202. 
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Date: July 29, 1986 
REPORT OF TESTS 

Lab. No.: 86-72236 

Client Brookhaven National Labs, 

Material One (1) Water Sample 

Identification See the Following Pages (Sample 'Received 6/23/86j 
Client’s Order tie. 274743 
Submitted for . Chemical Analysis 

(For Results, see the following pages) 

Report prepared by: 

Adrian D'Netto 
GCMS Supervisor 

Report reviewed by: 

Peggy Sacks 44 
Q.C, Mariager 

To: 

Brookhaven National Labs. 
Medical Dept. 
Upton., N.Y. 11973 

Att: Mr. Bob Peck 

ef 

CERTIFICATION VI_ - 

IJe certify that this report is a true 
report of results obtained from our 
tests of this material, 

Respectfully submitted, 

Report on sample(s) fumtshed by client applies to sample(s). Report on samplw(s) oblained by us applr-, .- only fo lot sampled. Mormat~on 

contained herein is not to be used for reproduction except by special permission. Sample(s) will be retaincj for thwiy day3 mcrximum Z%ZF delo of 
rep04 unless 3pecifically reque~led othewisa by client. In the event Ihet there are portions or patis of s.?mple(s) remaining aft- t4ytesf has 
completed the required lwh, Nytesl shall have the option of re:umirg such sample(s) lo the client al the cli5-43 oxkFm3e. 

call box 1021 q 75 ur’bun avenue, westbury, n.y. 115900(516) 334/7770, (718)297/‘i449 
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Page: 2. lab. No.: 86-42236 

Sample Identification: Water 6/23586 

Results in mg/l 
Maximum 
Levels FOUfld 

BOD, 5 Day 
COD 
Total Organic Carbon 
Alkalinity 
Ammonia 
Fluoride Hardness 
Dissolved Oxygen 

Nitrate 
Nitrite 
Phosphate 
Aluminum 
Arsenic 
Beryllium 
Barium 
r-P-....- 

i 
4 

15 ---- 
38 

2.0 max. 
max.-. 

< 0.04 
2.0 0.08 .- 

21 - -- - 
8.69 

70 max.-- 0.93 
1.0 max. < 0.01 _ *- 

0.08 
< 0.10 

- 0.05 max. < 0.002 
< 0.003 

1.0 max. < 0.05 

Chromium 
*Copper Iron 

Lead 
Magnesium 
Manganese 
Mercury Nickel 

Potassium 
Selenium 
Silver Sodium 

Zinc Sulfate 

< 0.003 
0.05 max. -' --< -I_ 0.070 
1.0 max. 1.86 0.3 -- 

max. 
0.057*- 

0.170 
--_--_ < 0.025 -- 

2.59 
0.3 max. 0,017 - - -- 

'. 0.002 max.- < 0,0005 - ----- 
< 0.020 

- 
- ------- 

1.20 --__ 
0.01 max. < 0.002 --- 
0.05 max. 

1 
--- < 0,006 ,_ 

12.8 ____-- T---tindx,- -- - < 0.003 -- 
---- --- -- 

16 -- 

i 
I < = Less than 

* Copper exceeds N.Y. State Requirements. 

~111 box ‘lo21 o75urhcnaven~.le.~2/~stb~~ry. ny. 1259Ou(516)334/7770, (718)297/1449 
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Sample Identification: 

Water 6/23/86 

Endrin 

Methoxychlor 

Lindane 

Toxaphene 

2,4,-D 

2,4,5 - TP (Silvex) 

Aldrin 

Chlordane 

DDT's 

Die1 drin 

Heptachlor 

Heptachlor Enoxide 

ND = None Detected 

Constituents Organic 

Drinkin Water 

;(.‘,> -. 
‘- ..__* ._ I : ,:; 86-12236 

RESULTS 

Maximum Levels 
Cma- 

0.0002 

0.1 

0.004 

0.005 

0.1 

0.01 

0.001 

!7*or)3 

0.050 

0.001 

0.1001 

0.0001 

Detection Liinit 
h!/1> m. 

0.0001 

fi.001 

0,001 

0.001 

0.05 

0.005 

0. COO5 

U.001 

0. no1 

0 * ni)05 

[I * C3135~ 

f-l. ooof75 

Found 
.t,!Eul_r 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND . 

ND 

ND 



Pcge. ‘4. 

Organic Constituents -__c 

Sample Identification: 

WBter 6/23/86 

RESULTS 

Maximum Levels Detection Limit Found 
by/l) .--hL!..L _y- i!!!3u 

1,1,2-Trichloroethylene 

Trifluoro-trichloroethane 

Tetrachloroethylene 

Chloroform 

Carbon Tetrachloride 

I,l,l-Trichloroethane 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.010 - ND 

0.010 .ND 

0.010 ND 

0.010 ND.. 

0.019 ND 

0.919 ND. 

ND = None Detected 

Drinking Water 

206 



.4 Date Submitted ____ _____________________ -/C -845 If Emergency: ____ ________________________L___________ 
(Division Me& Sfgiatnre) 

. 
Activity Level or Remarks: __________ ““““““““““““““--““““““““““““~“““””””””””””””””~“““~“““““-------~--“-“*“““*““~“~~” 

WEIGPIT OR 
VOLUME OF 

SArnPLE 

COMPOS1TION OF SAMPLE 

ESTlMATEb 
CONCENTFlATlON 

ANALYZE 
FOR 

207 



._ ._ 
” 

: _’ 

BROQKHAVEN NATIONA:, tABORATORY . 

MEM8RANDUM ” ‘. 

DATE : ,September 3.9, 1986 

_ TO: 

‘.: 

FROM : 

SUBJECT: 

c 

On Thursday, September 18, 1986 several members of BNL Staff 
visited NYTEST Labs to ascertain the type of quality assurance 
program conducted and the qua1 ity of operation v Members of this 
inspection team were: ; 

* V. Gutierrez, Quality Insurance, BNL 
_. R. B. Aronson, Quality Insurance, Medical Department 

3. Steimers, Anal, Test Lab, S &EP Division -' : ., _. -. 
E. Ferrari, Anal. Test Lab, DAS 

We viere al 1 equaily impressed that this Laboratory uses sound I 

operating procedures, and carries out. a documented quality assurance 
program. They continuously do both required and non-required 
testing, external and internal in origin. (NYS Department of Health 
S/year-; EPA: 4/year). ,’ . . 

The incorrect mercury and ;elenium.results which were the 
result of a clinical error were probably not c:aught during the final 
inspection of reports due to the sample having been labeled "Animal ',- 
Gate? . The chance of it having been notic2d would have been better .. 
if it had been labeled "drinking water'" {which it was). . ,-. . . 

. The latest analysis from our NTP Program sampling schedule 
showed a high value for copper. A second sample was collected and 
s2nt to our own Analytical Lab (DAS) as well as NYTEST for a 
re-analysis. The results were both below the MPL and agreed within 
ICX. I sa:g the data sheets for the copper xta‘iysis, the EPA 
standard runs, the duplicate values obtained, and the results for 
the unknown plus added internal standard, and see no explanation for _ 
the first test result error. It must be 1 aid to contamination at . 
some point , undetermined. 

In gencral,'I was satisfied with the operation, the 
1 aboratori es f and the equipment and would not. hesitate to send 
further sample s to this Laboratory for testing, 

'208 



TOTAL ANALYTICAL SEHVli3ES FOR A SAFE ENVlRONtiENT 

nvi ronm’~n 

Client 
Material 
Idenhfication 
Client3 Order ho. 

Brookhaven National Labs, 

Water Sample . 

As 'Below 

274746 
Submitted for 

bIe find as follows: 

Sample- Identification 

g/11/86 

Copper Analysis 

Report reviewed by: 

Peggy Sacks 5 P 
Q.C. Manager 

To: 

Brookhaven National Labs. 
Medical Dept. Bldg, 490 
Upton, NY 11973 

Att: Mr. R. Peck 

ef 

Results in - (mg//lJ.- 

Copper 

0.527 

We certify tilc?t this repart is a true 
report of results obtained from our 
tests of this material, 

RespectfuS!\/,sublni"Lteif, 

I-dboratory Director 

Report on sampke(s) furnished by client applies to sample(s). Rep& MI sample(s) obtained by us apcies only to lot samplsd. tnfosmat~on 

contained herein is not to b used f~ reproduction except by special permission. Sample(s) will be relainti for thirty days maximum at;erdateof 
report unless spsc~fkally requsstsd otherwise by client. in the event the; there are portions or pans of wmpla(s) remainq aftc? Nytsst I%% 
completed the required lesls. N$wf sfvll have !he option of relurning such sample(s) to the client at the clwQ’s expanse. 

call box 1021 q ;/5urbanavenue,westbury, ny. ‘I1590~(516) 334/7770, (718)297/1449 
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APPENDIX C3 

Temperature Record for Inhalation Chambers Used During the 104-Week 
Mouse Study of Methyl Bromide 

Month/ 
Chamber Year 

Control Chamber 

Temp 
Avg OC S.D. na 

n in Recommended 
Range 

lo/84 23.5 0.48 36b 36 
11/84 23.7 0.62 30 27 
12184 23.6 0.27 31 31 
01185 23.6 0.34 31 30 
02185 23.6 0.32 28 27 
03/85 23.9 0.45 23= -- C 

'04/85 24.0 0.28 30 30 
OS/85 23.8 0.39 31 28 
06185 23.6 0.49. 29 29 
07185 24.2 0.31 31 29 
08185 24.3 0.51 31 24 
09185 24.4 0.65 30 22 
lo/85 24.0 0.75 2gd -- C 

11185 23.3 0.34 30 28 
12185 22.9 0.56 31 20 
01186 23.0 0.40 31 25 
02/86 23.0 0.24 28 24 
03186 22.7 0.22 29 25 
04/86 23.1 0.14 30 29 
05/86 23.0 0.53 31 -- C 

06186 23.1 0.54 30 -- C 

07/86 23.2 0.62 2gd --c . 
08186 23.2 0.46 31 mm C 

09186 23.2 0.74 26 -- C 

tudy Summary 23.5 0.47 715 

a n =- days recorded 

b Included 09/26/84 - 09/30/84 

c Information unavailable due to sensor malfunction; tempscribe records indicate 
that temperature was in normal range. 

d Data missing due to computer malfunction; tempscribe records indicate that 
temperature was in normal range. 
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Temperature Record for Inhalation Chambers Used During the 104-Week 
Mouse Study of Methyl Bromide 

(Cont'd) 

Month/ 
Chamber Year 

.o PPM 101'84 
11184 
12184 
01/85 
02/85 
03/85 
04/85 
05/85 
06/85 
07185 
08185 
09/85 
lo/85 

11/85 
12/85 
01/86 
U2/86 
03/86 
04186 
05/86 
06/86 
07/86 
08186 
09/86 

Temp n in Recommended 
Avg OC S.D. na Range 

23.3 0.41 36b 36 
23.5 0.62 30 25 
23.3 0.37 31 29 
23.2 0.31 31 30 
23.3 0.43 28 26 
23.7 0.32 loc lo= 
23.9 0.20 30 30 
23.6 0.41 31 29 
23.7 0.34 29 29 
24.1 0.30 31 31 
24.0 0.32 31 30 
23.7 0.37 30 29 
23.5 0.34 2gd -- c 

23.5 0.25 30 30 
22.9 0.56 31 19C 
22.9 0.33 31 26 
23.3 0.30 28 27 
23.4 0.25 29 29 
23.0 0.24 30 28 
23.2 0.46 31 27 
23.1 0.61 30 17C 
23.3 0.59 28 21 
23.2 0.51 31 22 
23.5 0.85 26 20 

ltudy Summary 23.4 0.32 702 

a n = days recorded 

b Included 09/26/84 - 09/30/84 

c Information unavailable due to sensor malfunction; tempscribe records indicate 
that temperature was in normal range. 

d Data missing due to computer malfunction; tempscribe records indicate that 
temperature was in normal range. 
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Temperature Record for Inhalation Chambers Used During the 104-Week 
Mouse Study of Methyl Bromide 

(Cont'd) 

Month/ Temp n in Recommended 
Chamber Year Avg OC S.D. na Range 

$3 PPM lo/84 23.6 0.39 36b 36 
11/84 23.8 0.57 30 30 
12184 23.6 0.38 31 29 
01185 23.5 0.22 31 30 
02185 23.7 0.39 28 28 
03/85 24.0 0.28 loc 9= 
04/85 24.3 0.20 30 28 
05/85 24.0 0.39 31 29 
06185 23.9 0.31 29 28 
07185 24.4 0.26 31 29 
08185 24.3 0.29 31 30 
09185 23.9 0.45 30 27 
10185 23.9 0.40 2gd -- C 

11/85 23.6 0.28 30 30 
12185 23.3 0.40 31 29 
01186 23.1 0.36 31 26 
02186 23.5 0.27 28 28 
03/86 23.5 0.32 29 29 
04/86 23.1 0.20 30 28 
05186 23.4 0.37 31 28 
06186 23.2 0.58 30 21 
07186 23.4 0.54 2gc 24c 
08/86 23.3 0.44 31 29 
09186 23.6 0.78 26 20 

;tudy Summary 23.7 0.37 702 

an= days recorded 

b Included 09/26/84 - 09/30/84 

c Information unavailable due to sensor malfunction 
that temperature was in normal range. 

,; tempscr ibe records indicate 

d Data missing due to computer malfunction; tempscribe records indicate that 
temperature was in normal range. 
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Temperature Record for Inhalation Chambers Used During the 104-Week 
Mouse Study of Methyl Bromide 

(Cont'd) 

Month/ Temp n in Recommended 
Chamber Year Avg 'C S.D. na Range 

LOO PPM lo/a4 23.6 0.42 36b 35 
11184 23.5 0.60 30 25 
12184 23.2 0.26 31 25 
01/85 22.9 0.21 31 24 
02185 22.6 0.3.1 28 11C 
03185 23.2 0.51 23= mm c 

04185 23.2 0.22 30 29 
05/85 23.2 0.39 31 27 
06185 23.1 0.48 29 22 
07/85 23.3 0.28 31 30 
08185 22.9 0.28 31 24 
09185 22.9 0.48 30 22 
lo,'85 24.3 0.61 2gd -- C 

ii/a5 23.6 0.33 30 29 
12/85 22.8 0.61 31 30 
01/86 
02186 22.6 0.17 28 18" 
03186 22.6 0.21 29 13= 
04186 22.3 0.17 30 -- C 

05/86 22.4 0.43 31 -- C 

06186 22.5 0.58 30 -- C 

07/86 22.5 0.55 28= -- c 
08/86 22.5 0.44 31 -- c 

09/86 

Study Summary 

a n = days recorded 

b Included 09/26/84 - 09/30/84 

c Information unavailable due to sensor malfunction; tempscribe records indicate 
that temperature was in normal range. 

d Data missing due to computer malfunction; tempscribe records indicate that 
temperature as in normal range. 
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APPENDIX C4 

Relative Humidity Record for Chamber Room Used During the 104-Week Mouse Study of 
Methyl Bromide 

‘,,,, 
:hamber Room A 

10184 53.1 4.62 
11184 59.2 4.07 
12/84 62.5 2.54 
01185 54.2 10.48 
02185 50.5 2.78 
03/85 48.6 . 1.86 
04185 48.2 2.80 
05185 51.3 5.78 
06/85 55.3 1.90 
07185 56.9 0.83 
08/85 57.6 1.44 
09/85 59.0 0.94 
10185 53.5 3.93 
11/85 52.1 3.90 
12/85 50.5 1.18 
01/86 49.2 1.78 
02/86 47.4 1.67 
03/86 49.2 1.34 
04/86 49.1 1.68 
05/86 53.6 7.05 
06186 -56.7 2.41, 
07/86 57.2 2.11 
08/86 57.3 3.24 
09186 56.2 2.64 

jtudy Summary 53.7 4.12 

a n = weeks recorded 

RH Avg. 
% S.D. na 

5 
5 
4 
4 
5 
4 
4 
5 
4 
4 
5 
5 
4 
4 
4 
5 
5 
4 
4 
5 
4 
4 
4 
4 

105 

RH Max 
% 

RH Min 
% 

80b 38 
85= 38 
75 50 
74 lid 
62 40 
70 34 
72 37 
70 31 
76 45 
75 47 
72 50 
76 46 
72 36 
76 38 
62 42 
64 42 
64 44 
64 40 
64 . 38 
73 32 
74 48 
70 50 
72 44 
72 40 

85c lid 

b Power failure on night of 09/25/84, week of 10/29/84 and 11/05/84. 

c Unacceptable levels; difficulty in regulating chillers. 

d Building humidifier malfunctioned on week of 01/18/85. 
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Relative Humidity Record for Animal Chamber Used During the 104-Week Mouse Study of 
Methyl Bromide 

(Cont'd) 

Area 
Month/ 
Year 

RH Avg. RH Max RH Min 
% S.D. na % % 

Control Chamber 

10/84 65.2 6.36 5 gob 36 
11/84 ‘61.9 3.83 5 76 51 
12/84 56.9 3.18 5 85 43 
Ol/85c 51.0 1.80 4 74 22d 
02185 55.0 2.89 5 76 41 
03/85 54.4 2.24 4 78 41 
04185 56.2 3.11 4 80 44 
05/85 63.4 5.95 4 82 42 
06/85 60.6 1.13 5 80 48 
071'85 64.6 2.20 4 80 52 
OS/85 66.7 1.55 5 83 55 
09/85 65.4 1.52 5 80 45 
lo/85 54.6 4.36 4 74 35 
11185 55.5 0.87 4 78 34 
12/85 49.5 4.69 4 69 38 
01/86 50.4 4.65 5 70 40 
02/86e 49.1 3.51 5. 66 40 
03/86 48.5 2.61 4 66 38 
04186 49.2 4.08 4 70 40 
05/86 57.3 3.14 5 71 38 
06/86 54.9 3.50 4 72 37 
07/86 59.2 1.28 4 72 50 
08/86 57.9 4.60 4 74 46 
09/86 57.3 2.38 4 71 44 

study Summary 56.9 5.63 106 gob 22d 

a n = weeks recorded 

b Power failure on night of 09/25/84. 

c Weeks of 01/07/85, 01/14/85, 01/21/85, hygrometer was taken out of chamber several 
times for calibration. 

d Week of 01/21/85, building humidifier malfunctioned; repaired following week. 

e Week of 01/27/86, average taken over 5 days. 
Week of 02/03/86, average taken over 4 days. 
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APPENDIX Dl 

PROTOCOL 

1.0 SJtudy Title 

Two Year Chronic Inhalation Toxicity and Carcinogenicity Studies of 
Methyl Bromide in B6C3Fl Mice. 

2.0 Purpose of Study 

The purpose of this study is to assess the chronic toxicity and 
carcinogenicity of methyl bromide. 

3.0 Management of Study 

331 

3.2 

3.3 

3.4 

3.5 

3.6 

Sponsor's Name and Address: 
National Toxicology Program 
National Institute of Environmental Health Sciences 
??.O. Box 12233 
Research Triangle Park, NC 27709 

Sponsor's Project Officer and Chemical Manager: 
Project Officer: Dr. Raymond S. H. Yang 
Chemical Manager: Dr. Raymond S. H, Yang 

Testing Laboratory's Name and Address: 
Brookhaven National Laboratory 
Medical Department 
Upton, NY 11973 
Study Room: Inhalation Toxicology Facility, Chamber Room A 

Supervisory Personnel Assigned to the Study: 
Principal Investigator: Robert T. Drew, Ph.D., DABT 
Study Director: Sonja B. Haber, Ph.D. 
Laboratory Animal Veterinarian: Darrel D. Joel, D.V.M., Ph,D, 
Pathologist: Scheduled Necropsies, Scot Eustis, D-V&,. (EPL) 

Unscheduled Necropsies, Merrill R, Osheroff, Ph,D, 
Neurobehavioral Toxicologist: Sonja E. Haber, Ph.D. 
Hematologist: Eugene P. Cronkite, M.D. 
Analytical Chemist: Max A. Schmaeler, M.S. 

Quality Assurance Officer: 
Lawrence V. Hankes, Ph.D. 

Study Schedule: 
Test Material Receipt: December 15, 1982 
Dosage Analysis: September LO, 1984 
Animals Arrive: September 12, 1984 
Exposures Commence: September 26, 1984 

Unless otherwise stated this study will follow the NTP General Statement of 
Work, January, 1?84. 



Six Month Sacrifice: March 27, 1985 
Interim Report: May 27, 1985 
Fifteen Month Sacrifice:January 1, 1986 
Interim Report: March 3, 1986 
Exposures Completed: September 16, 1986 
Necropsy Commences: September 22, 1986 
Report to Sponsor: April 16, 3987 

3.7 Good Laboratory Practices 

This study will be conducted in accordance with EPA and FDA Good 
Laboratory Practice regulations and wiil be monitored under 
provisions of the Medical DepartmentCs Quality Assurance Program. 

4.0 Test and Control Material Data 

4.1 Test Material 

Identification: Methyl Bromide (CH3Br) 
Matheson Lot/Batch No.: Ezi-1012-00 (MFG) 
MRI Lot No.: M102882, batch no. 2, 
CAS No.: 74-83-9 
NTP No.: C04148B 
Physical State: Gas 
Color: Colorless 
Molecular Weight: 94.95 
Purity: at least 98% 
Melting Point: -93.66OC 
Boiling Point: 4.5oc 
Flammability: Not flanmable 
Stability: Stable when stored in cylinders 
Solubility: Soluble in most organic solvents and water 
Source: Midwest Research Institute, Kansas City, MO 

4.2 Control Material: 

Identification: l?iltered Room Air 

5.0 Personnel Health and Safety 

5.1 Routes of Exposure: Absorbed by inhaLatFon 

TLV: 5 PP" 
STEL (Short Term Exposure Limit): 15 wm 
(defined by American Conference of Governmental Industrial 
Hygenists, Inc.) 

5.2 Sites of Biological Effects: 

1. Lung (irritation, edema) 
2. Nervous System (paralysis, convulsion, coma, brain damage, 

psychological disturbance) 
3. Skin (erythema, blisters) 
4. Kidney (uremia) 
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5.3 Emergency and First Aid Procedures: 

Move immediately to fresh air. 
Keep under observation of medical personnel as required. 

6.0 Test Animal. Specifications 

6.1 Test Animal 

Species: Mus musculus 
Strain: B63Fl 
Source: Frederick Cancer Research Facility, Frederick, Maryland 
Age 'at Start of Study: 6-7 weeks 
Weight Range at Start ,of Study: 15-25 g 
Number on Study: 359 males, 359 females 
Identification: Unique toe clipping by group and number except 

for neurobehavioral animals which wili be 
identified by unique ear tags in accordance 
with SOP No. 4.3.0. 

Justification of Test System: B6C3Fl mice are one of the 
selected rodent strains for 
evaluation of toxicity and 
carciaogenlcity by NTP. 

6.2 Husbandry 

Housing: One mouse per cage, 30 per cage pack, sexes separately 
caged 

Caging: Stainless steel hanging wire cages. 
Bedding: Cage board bedding supplied by Shephard Specialty Co. 

to be used only on weekends. 
Sanitization: 

Cages: Changed weekly, sanitized in accordance with SOP No. 
4.2.0. 

Food Hoppers: Changed once weekly, sanitized in accordance 
with SOP No. 4,2.0. 

Food: NIH 07 pelleted diet, ad libitum during non-exposure 
hours. Supplied by Ziegler Bzs., Inc., copy of analysis pro- 
vided with each lot. Sponsor and testing laboratory are 
responsible for accepting each lot of feed based on contaminants 

. found and nutritional composition. Each miL1 date used and the 
corresponding analyses will be specified in the final report. 
Water: Ad libitum from automatic watering system. Water is 
obtained>rom wells and treated with chlo-rine. Periodic analyses 
will be made at least once yearly according to USEPA drinking 
water standards. Analysis report will be submitted when anaLyses 
are completed. 
Light: 12-hour light/dark cycle (lights on 7 a.m. to 7 p.m.), 
Fluorescent lighting is used in rooms, corridors and chambers. 
Temperature: 75 j: 3OF, measured in the chambers. . 
Relative Humidity: 55 f 15%, measured in the chambers. 
Air Flow: Fifteen * 2 complete changes of 100% fresh air hourly, 
Cage Pack Rotation: Once every week in accordance with SOP No. 
4.2.1. 
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6.3 Quarantine Period 

Duration: Ten to 14 days. 
Selection: All animals will be examined and signed released by a 
laboratory animal veterinarian for clinical sfgns of disease prior 
to the initiation of dosing (SOP No. 4.1-O). In addition, five 
animals of each sex will be sacrificed, necropsied and the viscera 
examined for gross signs of disease. 
Quarantine Room: Animal rooms 12-01 and 12-03 fn the Inhalation 
Toxicology Facility. 

7.0 Test Agent Characterization 

7.1 Generation: Methyl bromide will be generated by meterj.ng the . 
neat gas from the head space of a cylinder directly into the air- 
stream of the inhalation chambers according to SOP ETo, &,l,l. . 
The cylinder is enclosed in a vented box and a shrouded delivery 
tube carries the neat gas to a distribution plenum mounted Inside 
another vented box. The plenum has five ports, three attached to 
rotometers which control the flow to each chamber, one as a gauge 
for plenum pressure and one as an inlet port for the plenum. 

7.2 Detection: The methyl bromide concentration in each chamber and 
room air will be monitored at one hour intervals using a Miran 80 
Infra-red spectrophotometer according to SOP Na. 8,3-l. Biweekly 
use of a second independent method, gss chromatography, wi.LS 

serve as a cross check on the primary monitor. 

8.0 Bulk Chemical Reanalysis 

8.1 The methyl bromide cylinders to be used in the study will bc re- 
analyzed for purity within 30 days before the start of the study, 
every 4 months on test, and within 30 days after terminal 
sacrifice. The analysis procedure, g as chromatography using a 
flame ionization detector, is described in SOP No. 8.3.3. The 
results of this analysis are compared to results obtained from 
previous analyses using the same procedure, 

8.2 Determinations made from earlier methyl bromide studies, fndieate 
that each full cylinder of methyl bromide should last approirZ- 
mately 50 weeks. 

9.0 Experimental Design 

9.1 Test Groups: 

Number of Animals (Males/Females) Per Dosage Group 
Concentration 

0 wm 10 ppm 33 wm 100 ppm -- 
Endpoint 
Sentinel 30 (15/15) 
6 mo sacrifice 20 (LO/lo) 20 ClO/lO) 20 (lo/r01 20 (LO/lOIl 

15 mo sacrifice 20 (lo/lo) 20 (lo/lo) 20 (LO/IO) 20 (ro/ro) 
24 mo sacrifice 100 (50/50) 100 (50/50) X00 (50/50) 100 (5#/503 

Neurobehavior 32 (16/16) 32 (16/16) 32 (16/16) 32 (X/16) 

TOTALS 202(101/101) 172 (86/86) 172 (86/86) 172 (86/86) 



9.2 

9.3 

9.4 

9.5 

9.6 Procedure Outline: 

Endpoints include a 6 month sacrifice, 15 month sacrific, ter- 
minal sacrifice, and neurobehavioral evaluation. 

Duration of Study: 103 weeks of treatment and one week of obser- 
vation for most animals with 6 and 15 month interim sacrifices. 

Route of Administration of Control and Test Substance: InBaLa- 
tion. This route of exposure is chosen because CH3Rr is a vola- 
tile compound (1420 mm/Hg at 20°C) and inhalation is the primary 
route for potential human exposure. 

Frequency of Administration: Daily, week days only, except on 
observed holidays. Exposure time will be T90 (time necessary to 
reach 90% of target concentrations) plus 6 hours per day. 

Randomization for Experimental Groups: The animals will first be 
assigned to weight classes and all outlyers removed. Then they 
will be assigned to cages according to the random number pro- 
cedure described in SOP No. 4.13.0. Cages are randomly assigned 
to treatment groups according to the same procedure described in 
SOP No. 4.13.0. These procedures are carried out towards the end 
of the quarantine period. 

1. All animals are received, inspected and placed in quarantine. 
2. After assessment of health at the end of the quarantine 

period as described in Section 6 .3, aLL animals are zssigncd 

to treatment groups following the procedures described in 
Section 9.5. 

3. All individual animals are weighed-to the nearest tenth of a 
gram on the day before exposure is to begin. When rounding a 
number, any number below five is rounded to the nearest lower 
number and any number five or above is rounded to the nearest 
higher number. 

4. Each animal will be formally examined for ciinical signs of 
toxicity at four week intervals and these observations wfLL 
be reported on the Experiment Information System (EIS). 
Signs of toxicity detected at times other than the formal 
four week observation should be noted and recorded on EIS. 

5. All animals are exposed according' to the schedule in Section 
9.4 by inhalation and observed twice daily, morning and 
afternoon, five days per week, for moribundity or mortality 
according to the NTP General Statement of Work, January, 
1984. On weekends animals are observed once daily in the 
morning until clinical signs are observed and then trJice 
daily, seven days a week. Starting in the second year of the 
study (September 26, 1985) animals will be observed twice 
daily seven days a week. All animals are observed for clini- 
cal signs, moribundity and mortality when they are weighed 
(SOP No. 4.6.0). Signs of neurotoxicity will be recorded 
with the time of appearance and disappearance recorded. 
Signs observed at times other than the scheduled observation 
will be noted. 
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6. Animals will be weighed weekLy for the first 13 weeks and 
everay 4 weeks thereafter. At the appearance of potentiatly 
life threatening tumors or a significant number of deaths, 
the animals will be weighed every two weeks, (This change 
will be made with the approval of the EJTP Project Officer,) 
Animals will be weighed every two weeks for the final thir- 
teen weeks of the chronic test. The animals will be weighed 
at the time exposures cease and again at necropsy. The EIS 

'will be used for each animal group weighing, 
7. Serum samples from five females and five maLes wiEL be taken 

from the sentinel group at six, twelve and eighteen months 
and in the controls and high or intermediate dose group at 
terminal sacrifice. These samples are for screening for the 
presence of antibodies to the murine virus. The sampling 
procedures and the murine viruses for mice are detailed in 
the NTP General Statement of Work, January, 1984. ALL serum 
specimens wilL be submitted to the NTP designated diagnostic 
laboratory. 

8. Animals in the neurobehavior endpoint group will be tested on 
the behavioral battery (SOP Nos. 7.6.0-7.6.4) as specified in 
the special-studies protocol (NTP General Statement uf Work, 
January, 1984:). AnimaLs for neuromorphalogical evaluation in 
this group will be sacrificed at the sane time intervals (6, 
15 and 24 months) as other sacrifices. 

9. Any animal found dead will be necropsied as soon after it is 
found as possibhe, but in no case later than four hours after 
the corpse is found. The dead animaL WILL be refrigerated if 
immediate necropsy is not possible, 

10. Animals whose condition makes it unlikely that they wilE sur- 
vive until the next observation, based upon criteria estah- 
lished by the Principal Investigator in concert with the 
veterinary staff and toxicologist, shouLd be sacrificed 
immediately, necropsied, and slides prepared for possibLe 
histopathologic examination within ten work days. The NTP 
Project Officer shall be notified immediately of perceived 
potential threats to the health of the colony, The moribund 
sacrifices and early death necropsies will be supervised by 
the pathologist assigned to unscheduled necropsies. Probable 
cause of moribundity or probable cause of death wili be 
determined whenever possible. 

11. Blood smears will be taken from all surviving aninsls just 
before necropsy, according to standard procedure. The blood 
smears will be stained with Romanovsky stain, COYPY slipped, 
labelled and forwarded to the pathologist for diagnosis, 

22. Ten mice per sex per exposure group will. be sacrificed at six 
and fifteen months and processed as described in the NTP 
General Statement of Work, January, 1984. The following 
parameters wi21 be evaluated: 1) body weight, 2) organ 
weights, 3) mortality, 4) hematology (including RBC, JET, 
HGB, MCV, MCH, MCHC, WBC, Diff. Count, RETLC count and PLAT 
count), 5) complete necropsy and gross examination on all 
animals, and 6) complete histopathology on high dose and 
control animals. There will be no observation/recovery 
period at 6 and 15 month interim sacrifices. All scheduLed 

Page 6 of 10 ;.: Ff<i z > ! ',. ::.;. <- ‘T:j;\/j(/i/DE ,$-a@:‘;?. 
- . _. _ i' _ I :g: @j;r fg$QQc: 

221 
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necropsies and all histopathology work wil.1 be done by 
Experimental Pathology Laboratories, Inc. (EPL) under a 
subcontract with Brookhaven National Laboratory; Dr. Scot 
Eustis of RPL is the assigned pathologist, 

13. All animals at interim and termLnaL sacriffce will he 
euthanitized with pentobaribital and we%ghed to the nearest 
0.1 gram. 

14. At necropsy of all animals, an: external examination of the 
body and all orifices is made. The EoLEowfng tissues and 
organs are examined and fixed f.n LO% buffered forma&z: 

Gross lesions 
Skin 
Mandibular and mesenteric 

lymph node 
Bronchial. and MediastinaL 

lymph nodes 
Mammary glands 
Salivary glands 
Thigh muscle 
Sciatic nerve 
Sternebrae, femur, or vertebrae 

including marrow 
Costochondral junction, rib 
Thymus 
Oral cavity, larynx and 

pharynx 
Trachea 
Lungs and Bronchi 
Heart and aorta 
Thyroid 
Parathyroids 
Esophagus 
Stomach 
Duodenum 
Jejunum 
Tongue 

Tissue masses or suspect 
tumors and reg-lonaL 
lymph nodes 

Ileum 
Colon 
Cecum 
Rectum 
Liver 
Gall bladder (mice) 
Pancreas 
Spleen 
Kidneys 
Adrenals 
Urinary bladder 
Seminal vesicles 
Prostate 
Testes, epididymzs, vaginal 

tunics of the testis and 
scrotal sac 

Ovaries 
Uterus 
Nasal cavity and nasal 

turbinates 
Brain 
PituZtary 
Spinal Cord 
Eyes 
Preputial or clitorar 

glands 
Zynbals' glands (auditory) 

sebaceous glands) 

15. At interim sacrifices, the liver, right kidney, heart, brain and 
lungs-of all animals will be weighed to the nearest 0.1 g prior 
to fixation. The thymus and right testtcle will. be weighed to 
the nearest 0.01 g prior to fixation. 

16. A11 tissues and/or organs will be examined in situ, then -- 
dissected from the carcass, re-examined, including cut surfaces, 
and fixed in 10% neutral buffered formalin, Tissues will be 
fixed at a thickness not to exceed 0.5 cm except as stated in the 
NTP General Statement of Work, January, 1984. Ears and/or feet 
that have been used in any way for animal Identification during 
the in-life phase of the studies will be saved in formalin. If 
ear tags or neck tags are used for any reason, these too will be 
saved. 

:'-;;y-fgfj- i?~'3&jg-J~ CfjRgy..C Page 7 of LO 

E :<p~~;:i$$~fq~~~; 

222 
- 



17. All gross lesions will be recorded ou the appropriate PEIS 
form in narrative, descriptive (non-diagnostic) terms Lnclud- 
ing location, size in millimeters or centimeters, number, 
shape, color, texture, and consistency. 

18. There will be no distinction between the way tissues are 
handl.ed any time during the 104 week chronic study. Al1 
early death animals and all scheduled sacrifice 21zimaLs will 
be handled in the same manner. All gross lesions an& all 
tissues required for histopathology by the contract governing 
the study will be trimmed, embedded, and H and E stained 
slides prepared. This applies to all doses in the chronic 
study in both sexes. 

19. The tissues elf the groups of atEimals to be examfned micro- 
scopically for the complete histopathologic examination are 
in accordance with the NTP Gneral Statement of Work, January, 
1984, with the latest pathology modifications incorporated. 

10.0 Data and Records to be Maintained 

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 

10. 
II. 
12. 
13. 
14. 

Protocol and Amendments (if any). 
Animal Receipt; supplier. 
Animal health examination and certification; animal. husbandv. 

Randomization sequences and results. 
Individual animal survival, body weights, clinical observations, 
necropsy observations, organ weights and histopathology observa- 
tions. 
Chemical inventory. 
Vapor geneation and analysis. 
Food and water analysis. 
Test substance and vehicle characterization and stabiiity. 
Environmental records. 
Serology Data - sentinel animals. 
Personnel Training; Accident Records. 
Equipment Records. 
Storage data for study material. During the course of the study, 
the data will be kept in the Inhalation Toxicology Facility 
Archives. All PEIS, slides, blocks, wet tissues, original data 
and the final report will be shipped to the sponsor at the eom- 
pletion of the study. 

11.0 Reports to be Submitted 

11.1 Monthly Progress Report. 

11.2 Interim Reports (Format to be provided by the WTP). 

11.3 At the completion of this study a final report wiLL be prepared 
containing the following information: 

1. Name and address of the facility performing the s?tidy and the 
dates on which the study was initiated and completed. 

2. Objectives and procedures stated in the approved protocol, 
including any changes in the original protocol. 



3. 

4. 

5. 
6. 

7, 

8. 

9. 

10. 

11. 

12, 

The test and ccntrol articles identified by name, chemicaL 
abstracts number or code number, strength, purity, and 
composition, or other appropriate characteristics. 
Stability of the test and control articles under the 
conditions of administration. 
A description of the methods used. 
A description of the test system used, Where applicable, 
the final report shall include the number of animals used, 
sex, body weight range, source of supply, species, strain, 
age, and procedure used for identification. 
A description of the dose, dose regimen, route of 
administration, and duration.' 
A description of all circumstances that may hava affected 
the quality or integrity of the data. 
The name of the Principal Investigator, the names of other 
scientists or professionals, and the names of all 
supervisory personnel invoLved in the study. 
The signed and dated reports of each of the individual 
scientists or other professionals involved in the study. 
The locations where all specimens, raw data, and the final 
reports are to be stored. 
A. statement prepared and signed by the quality assurance 
unit. 

12.0 Alterations of Study Design 

ALterations of this protocol may be made as the study progresses. No 
changes in the protocol will be made without the consent of the 
Sponsor. In the event the Sponsor authorizes a protocol change 
verbally, such change will be subsequently documented and signed by 
the Principal Investigator, Study Director, Quality Assurance Officer, 
Chemical Manager and Project Officer and will be maintained with the 
protocol. These protocol amendments .wiLl be included in the final 
report. 

13.0 BNL, Inhalation Toxicology FaciIity Standard Operating Procedures 
(SOPS) 

Because of the large volume of SOPS involved, they are not appended to 
this protocol distribution. A complete set of SOPS has been provided 
to HTP (Project Officer, August LO, 1984) fisr reference. All detailed 
information concerning the experimental procedures are available in 
these SOPS. 

Page 9 of 10 



14.0 Protocol A 

';;~~~)$!/-- 14.1 By 

Title V Principal Investigator 

Title ' Sturdy Director 

Date 

14.3 Sponsor 

14.4 Quality A.squrance Unit 

Title QuaLity Assurance Officer 

14.5 Sponsor Verbal Approval 

BY Dr. Raymond S. H. Yang 

Title Project Officer 

Date September 25, 1984 
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AMENDMENTS TO THE PROTOCOL FOR THE TWO YEAR CHRONIC INUALATION TOXICITY AND 
CARCINOGENICITY STUDIES OF METHYL BROMIDE I13 BX3FL XICE 

Original Protocol Items Changed and Description of the Changes (Underlined): 

I, Page 5 of 10, Item 9.6.5, 2nd line: add a period after "by inhalation" 
and add a sentence; As of February 14, 1985 methyl bromide exposure in 

the 100 ppm group is terminated and animals in the 100 ppm chamber are 
exposed to filtered air only. 2nd line, drop "and'" after *'inhalation," 
start new sentence with "Animals are observed twice,.," 

II. Page 6 of 10, Item 9.6.6, 4th line: change "every two weeks" to "every 
Week."' 

III. Page 6 of 10, Item 9.6.7, 2nd line: add "and/or control" after."the 
sentinel." Change "group" to "groups,'P 

IV. Page 6 of 10, Item 9.6.8, 4th line: add sentence after ",...Ianuary, 
1984)." Four of the sixteen animals of each sex in each exposure group 
assigned for neurobehavioral assessment will be sacrificed for 
neuropathology. 6 th line: add sentence, "The four remaining animals of 
each sex in each exposure group will be sacrificed after the last 
neuropathological evaluation and properly disposed of=" 

V. Page 6 of LO, Item 9.6.12, 1st line: Change -.--per expasure group" to 
"in the control, low, and intermediate exposure groups.'? 2nd Line: add 
a period after I'... fifteen months" and add the sentence, "These' 
scheduled interim sacrifices will not be carried out in the LOO ppm 
males, but the 15 month sacrifice may be performed-on the 100 porn 
females; the decision for the 100 ppm EemaLes will be made prior-to the' 
scheduled 15 month sacrifice followin g review of the mortality data." 
2nd line: delete "and" before processed and add, "All animals from these 
sacrifices will be . ..I'. 

VI. Page 7 of 10, Item 9.6.15, 1st Line:- add "spleen" after "...heart, 
brain." 

Reasons for the Amendments (Roman numerals correspond to the above sections), 

I. At the request of the testing laboratory and with the approval of the 
sponsor (memorandum dated February 13, 1985 from the Chemical Kanager 
and Project Officer), methyl bromide exposures were terminated in the 
100 ppm chamber because of the high mortality rate in the males of this 
group. The survivors of the 100 ppm group (male and female) are to be 
maintained under similar conditions (except exposure] to the other 
dosage groups and observed for chronic toxicity and/or carcinogenicity. 

II. Due to the sudden and unexpected mortality in the 100 ppm group shortly 
before the weekly weighing procedure was to be terminated, it was 
decided to continue weighing these animals on a weekly basis to monitor 
their physical condition. This weekly weighing continued even after 
termination of exposures to assess the status and recovery of these 
animals. Evidence of recovery by body weight gain will determine when 
the 4 week weighing regimen will be started in the 100 ppm group. 
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lmeuts to Protocol Amen 

III. 

IV. 

V. 

VI. 

Nine early deaths in this study occurred prior to or immediately 
following the first day of exposure. The exact causes of these deaths 
are unknown but they were probably dne to the light weight of some of 
the animals.used as well as problems with new cages and feeders, six 
out of the total of‘9 of these deaths were animals designated for the 
control group. Since sentinel animals are housed In the c~ntml. chamber 
as well and are used only for gross examination and viral serology, it 

twas decided, with the verbal approval of the Project Clfflcer, to utilize 
some of these sentinels as control animals. The animals would still be 
bled for viral serology, but would also be treated at sacrifice as 
control animals. Not aLl1 of the 6 month designated sentinels to be used 
are replacing 6 month interim sacrifice control. animals and therefore in 
order to have the appropriate number of serum samples (5 of each sex) 
for sentinel screening, aome of the control. animals will. be bled for 
viral serology prior to full necropsy, Specifically, at the 6 month 
interim sacrifice, 3 control females (4Q302, 40303, 40304) were used as 
sentinels and two 6 month sentinel males (40287, 4Cr288) were used as 
controls. For the 15 month interim sacrifice, 1 female sentinel 640388) 
will be used as a control animal and for the 24 monfzh sacrifice 2 female 
sentinels (40389, 40390) will be incLuded as controls. 

Clarification of experimental design, 

In order to maintain art appropriate number of animals for toxiciv and 
carcinogenicity observation in the 100 ppm group- it was decided not to 
sacrifice any more animals in that group at the 6 month interim 
sacrifice. Histopathological informntion will be provided by the early 
death animals. 

The spleen has always been weighed in all previous work wf’3-1 methyl 
bromide and has provided some interesting data in the past. 

Sponsor Approved: 

--LL 5 s5 
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AMENDMENTS TO THE PROTOCOL FOR THE TCJO YEAR CHRONIC INHALATION TOXICITY AND 
CARCINOGENICITY STUDIES OF METHYL BROMIDE IN B6C3Fl MICE 

I Original Protocol Items Changed and Description of the Changes (Underlined): 

I. Page 1 of 10, Item 3.4, 5th line: change "Scheduled Necropsies, Scot 
Eustis, D.V.M. (EPL)" to "Scheduled Necropsies, Gary Riley, D.lt.Ff, 
(EPL)." 

II. Page 1 of 10, Item 3.4, 6th line: change "Unscheduled Necropsies, 
Merrill R. Osheroff, Ph.D." to "Unscheduled Necrapsfes, Darrel D. Joel, 
D.V.M., Ph.D./ Mar-tine O'Connor, M.A." 

III. Page 2 of 10,' Item 3.6, 3rd line: change "January 1, 1986" to "January 
2-3, 1986." 

IV. Page 7 of 10, Item 9.6.12, 3rd and 4th line: change "Dr. Scot Eustis" to 
"Dr. Gary Riley." 

Reasons for the Amendments (Roman numerals correspond to the above sections). 

I. Dr. Scot Eustis is no longer employed by the subcontractor, Experimental 
Pathology Laboratories, Inc. (EPL), and with the approval of the 
Sponsor, Dr. Gary Riley was assigned as the Study Pathologist. 

II. Dr. Merrill Osheroff is no longer employed by the testing laboratory and 
with the approval of the Sponsor, Dr. Darrel Joel and/or MS- Martine 
O'Connor will perform the unscheduled necropsies, 

III. Since January 1, 1986 is a scheduled holiday, the 15 month interim 
sacrifice will be conducted on January 2nd and 3rd, 1986. 

IV. Same reason as Item I. 

Sponsor Approved: 

Page 1 of 1 
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APPENDIX El 

BROOKHAVE:N NATIONAL LABORATORY 

MEMORANDUM 

DATE : 

TO: 

March 15, 1985 

The Record 

Fi?OM : 
Dr. S. B."Haber, Study 

SUBJECT : 
TDMS Failure 

On Thursday, March 14, 1985, while weighing the 100 ppm animals of the 
two-year chronic methyl bromide study (experiment no. 840002) on the TDMS 
terminal, the primary census diskette crashed, erasing all the data 
previously obtained. One-half of the animals from the chamber had already 
been weighed, and when the data were not retrievable, it was decided to 
reaeigh those animals and the remaining ones OR the inhalation toxicology 
facility's weigh station (used previously in this study) the next day, 
Friday, March 15, 1985. Since the 100 ppm chamber is no longer being 
exposed to methyl bromide, the chamber was opened during exposure hours on 
the 15th and the animals were weighed then. The data collected from the 
weigh station will be entered manually on TDMS to keep that system 
current. In addition,. the monthly weighing scheduled for llarch 18-21, 1985 
will be done on the weigh station and eutered manually on TDMS later when 
the TDMS problem is resolved and new disks are available. 

SBH: jW 

c: Dr. Raymond S. H. Yang 
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APPENDIX F1 

Terminal Sacrifice 
Methyl Bromide Chronic Mouse Study 

Individual Organ Weight Data (gms) 

Group: 

Males 
Control 

Animal No. Body Wt. Brain Heart R.Kidney Liver Lung Spleen R.Testis Thymus 
.^ 

221 43.7 .49 
222 49.5 .49 
223 50.1 .48 
224 47.6 .50 
225 40.6 .48 
226 39.1 .48 
227 50.9 .52 
228 51.3 .50 

229 30.1 .44 

231 28.2 .42 

232 43.0 .48 

233 45.5 .45 
234 48.0 .50 
236 44.4 .45 

237 47.5 .54 
238 45.9 .46 
239 41.6 .48 
240 47.1 .49 
241 37.0 .46 
242 53.0 .46 
243 50.5 .49 
244 36.6 .46 
246 52.8 .47 
247 30.3 .47 
248 50.8 .46 
251 53.6 .47 
253 45.4 .49 

254 48.4 .48 
255 51.5 .45 
257 48.3 .46 

258 39.3 .45 

261 36.8 .44 
262 43.9 .48 
263 46.1 .50 
264 51.1 .47 
266 52.0 .46 
267 54.5 .48 
268 39.5 .45 
269 44.7 .48 

270 48.3 .50 

.26 

.25 
28 

.33 

.24 

.28 

.28 

.34 

.24 

.25 

.19 

.22 

.30 

.25 

.20 

.27 

.25 
26 

.32 
25 

.24 

.25 

.24 

.24 
27 
.26 

.32 

.27 

.23 

.24 

.28 

.24 

.24 

.28 

.29 

.26 
27 
.26 
.29 

23 

.47 

.47 

.43 

.61 

.47 

.49 

.45 

.51 

.38 

.28 

.37 

.38 

.47 

.45 

.41 

.44 

.46 

.45 

.37 

.51 

.49 

.44 

.38 

.32 

.41 

.46 

.15 

.47 

.43 

.50 

.41 

.41 

.47 

.30 

.57 

.42 

.45 

.46 

.41 

.41 

2.59 
2.27 
2.43 

4.21 

3.05 
1.98 
2.85 
2.18 

4.70 

3.66 
1.71 
1.81 

4.44 
2.21 

2.05 
1.66 
2.04 

1.89 

3.96 
3.76 
2.88 

1.68 
2.20 
8.18 
2.01 
2.44 

3.31 

2.14 
2.23 

3.49 

7.74 

3.21 
1.81 
2.35 
2.45 

2.07 
2.16 

2.93 
2.04 

2.16 

.29 

.36 

.24 

.32 

.63 

.23 

.22 
24 

28 

.35 

.25 

.23 

.I9 

.29 

.32 

.22 

.23 

.28 

.36 

.30 

.24 

.22 

.26 

.36 

.20 

.30 

.27 

21 

23 

.31 

.36 
24 

.23 
26 
.26 
.27 
.23 

MISSING 
.21 

.23 

.lO 

.14 

.12 

.18 

.13 

.ll 

.OP 

.lO 

.29 

.13 

.07 

.12 

.15 

.14 

.08 

.07 

.OP 

.OP 

.23 

.09 

.I1 

.08 

.lO 

.30 

.OP 

.07 

.16 

.07 

.07 

-10 
.21 

.13 

.07 

.12 

.lO 

.08 

.I3 

.12 

.OY 

.12 

.I5 

.ll 

.ll 

.I1 

.12 

.ll 

.l 1 

.12 

.Ol 

.09 

.14 

.ll 

.12 

.12 

.12 

.lO 

.12 

.12 

.09 

.12 

17 . - 
.12 

.09 

.07 

.12 

.13 

.l? 

.15 

.12 

.11 

.33 

.ll 

.13 

.ll 

.I? 

.11 

.I2 

.I0 

.ll 

.12 

.O:! 

.04 

.OS 

.02 

.03 

.Ol 

.06 

.07 

.02 

.02 

.05 

.06 

.04 * 

.07 

.08 

.05 

.07 

.08 

MISSING 

.08 

.lP 

.03 

.OP 
MISSING 

.09 

.07 

.05 

.03 

.lO 

.lO 

.03 
MISSING 
MISSING 

.07 

.05 

.ll 

.04 

.04 

.Ol 

.03 

Males 
10 PPM 

425 52.7 .52 .26 

427 49.5 .49 25 

428 46.7 .48 23 
429 51.3 .53 29 

431 34.2 .43 .26 
433 60.5 .47 23 

434 42.7 .52 .22 

435 44.8 .44 .22 

436 33.1 .47 28 

437 47.8 .47 .24 

438 46.6 .46 25 

439 48.6 ..48 23 

440 49.2 .46 25 

441 46.5 .50 .20 

443 35.4 .48 .21 
444 36.5 .50 .34 

447 49.8 .50 .25 

449 43.4 .47 .33 

450 47.3 .46 .27 
451 36.5 .45 .22 
454 38.3 .48 22 
455 42.5 .46 .33 
456 48.1 .54 .2Y 

457 48.3 .46 26 

458 43.6 .49 .22 
459 50.0 .‘a .28 
460 41.6 .45 .?I? 

.J6 

.49 

.45 

.47 

.40 

.40 

.45 

.39 

.45 

.46 

.49 

.50 

.43 

.42 

.43 

.48 

.44 

.51 

.42 

.34 

.46 

.47 

.45 

.43 

.41 

.52 

.4? 
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2.66 .45 .08 .03 .13 
2.26 28 .OP .OY .12 
2.32 .30 .lP .07 .09 
2.46 77 .* .13 .05 .08 
6.69 .31 .30 MISSING .09 
1.94 22 .31 .03 .13 . 
2.12 35 .- .08 .06 .12 

1.56 29 .07 .06 .lO 
4.92 .38 .34 MISSING .lO 
3.25 28 .20 .04 .12 
2.41 .39 .09 .04 .12. 
2.32 .27 .07 .21 .05 
2.24 .36 .I3 .07 .12 
1.86 .34 .09 .06 .14 
1.94 27 .59 .02 .07 
3.86 .31 20 .02 .13 
2.39 .24 .18 .07 .14 
1.98 .32 .18 .05 .12 
3.46 .30 20 .ll .03 
1.62 20 .06 .lO .Ol 
1.81 .24 .06 .16 MISSING 
4.25 .26 .13 .11 .03 
2.94 21 .09 .12 .06 
4.16 .53 .I0 .13 .03 
2.19 .23 .ll .OP .03 
3 55 27 .OP .13 .02 
4.27 29 .18 .lO .02 



Group: Animal No. Body Wt. Brain Heart R.Kidney Liver Lung Spleen R.Testis Thymus 

Males 
10 PPM 

Cont’d 

461 
462 

463 

464 

465 
466 
467 

469 
470 
472 

MalCS 

33 PPM 

595 

596 
597 
598 
603 
604 
605 
606 

607 
608 

609 
610 
611 

612 
613 
614 
617 
618 

619 
620 
621 

622 
623 
624 
625 

626 

627 
628 

629 
630 

633 

634 
635 
636 
637 
638 

639 
631 
643 

644 

Males 
100 PPM 

753 

757 
758 

759 
763 
767 
769 
775 
788 

790 
792 

797 

799 
801 
810 
816 

43.9 
41.7 

51.3 
52.0 

46.2 
52.2 

45.8 
48.9 
41.5 
51.1 

41.6 

42.9 
50.5 

55.6 
41.1 
36.8 
43.5 

50.6 
32.5 

39.2 
46.4 
49.1 

46.1 

45.8 
47.2 
45.3 
39.7 
4s.3 
48.6 

46.1 
49.6 

50.0 
42.4 

43.3 
36.2 
44.6 

45.2 

42.9 
52.1 
43.8 

25.8 

48.4 
50.1 
35.7 
42.1 
32.5 
54.3 
46.5 
46.2 

54.5 

31.1 

27.1 
31.1 

29.6 
36.0 
34.2 
30.6 
26.1 

27.1 
39.2 

32.3 

34.0 
24.1 
26.1 
27.1 
28.1 

.44 

.46 

.49 

.48 

.46 

.47 

.48 

.49 

.46 

.48 

20 

.47 

.52 

.51 

.45 

.46 

.49 

.50 

.45 

.47 
SO 

.46 

.52 

.47 

.51 

.46 

.49 

.49 

.50 

.46 

.46 

.45 

.45 

.49 

.47 

.47 

.49 

.53 

.49 

.49 

.43 

.49 

.47 

.44 

.51 

.46 

.42 

.48 

.44 

.47 

.45 

.45 

.45 

.46 

.53 

.48 

.45 

.41 

.48 

.47 

.40 

.50 

.46 

.4? 

.-I5 

.46 

.21 

.27 
25 

.25 

.23 
21 

24 
28 
.26 
.24 

.30 

.20 

.30 

.31 

.23 

.22 

.23 

.24 

.lP 

.24 

28 
20 

.26 

.I8 

.23 

.28 
22 
.23 
24 

23 
.26 
27 
21 

23 
.30 

29 
.24 

22 
.22 

.33 
22 

25 
“0 .” 

.32 
26 
26 
22 

23 
.24 

.26 

.lP 

.14 

.28 

.20 

.22 

.23 
25 

.17 

.21 

29 

23 
.17 
21 
.lS 
.I6 
.18 

.37 

.39 

.45 

.45 

.48 

.3Y 

.3Y 

.59 

.43 

.46 

.54 

.40 

.53 

.59 

.35 

.39 

.J4 

.48 

.35 

.37 

.45 

.40 

.49 

.46 

.44 

.41 

.42 

.J5 

.44 

.33 

.48 

.44 

.37 

.42 

.43 

.45 

.49 

.41 
.41 
.47 

.30 

.49 

39 
.43 
.45 
.38 
.39 
.J4 
.42 

.45 

36 

.31 

.40 

.34 

.33 

.3a 

.31 
MISSING 

.33 

.4-l 

.JO 

.36 

.29 

.27 

.37 

.35 
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2.45 

3.22 

4.39 
2.37 

1.95 
3.22 

1 .PY 
4.86 

3.51 
2.53 

2.42 

1.95 
1.99 
2.68 

1.61 
1.63 
1.93 
2.33 
1.32 

5.50 

1.89 

1.80 

1.69 

1.97 
3.33 
1.94 
1.54 
3.40 
2.37 
1.78 
2.43 

2.07 

3.49 
2.74 
6.96 

2.18 
2.65 

2.76 
2.50 

5.93 
3.06 

3.39 
2.05 
4.38 
2.70 

5.94 
1.93 
1.85 
2.16 

2.64 

1.54 

1.48 
2.75 
1.44 

1.48 
1.64 
1.49 
1.10 
1.41 
2.63 

1.65 
1.02 
4.24 
1.35 
1.95 
1.47 

.lP 
28 

hlISSING 

26 

25 
.2x 

.30 

.35 

.29 
29 

.29 
25 

.27 

.32 

.2a 

.32 
26 

.23 

.23 

.33 

.21 

.24 

.30 

.27 

.35 

.31 

.28 

.27 
28 

23 
.30 
.43 
.33 

.lP 
77 .- 

.26 

.30 

.24 

20 
.32 

29 

.34 
.49 
29 
.3a 
.57 
24 
.26 
.23 

.30 

.21 

.20 
23 

.17 

.18 

.21 
21 

.17 
?? .-- 

.30 

20 
26 
21 

.lY 
20 
.30 

.09 

.ll 
3.51 

.ll 

.16 

.13 

.09 

.12 

.16 

.lO 

.09 

.13 

‘3 .- 
.lO 
.06 

.08 

.13 

.13 

.07 

.I7 

.07 

.07 

.09 

.12 

.2S 

.06 

.13 

.09 

.09 

.OS 

.OY 

.lO 

.07 

.OS 

.15 

.ll 

.60 

.06 

.07 

.I7 

.17 

.l” 

.I? 
27 

.33 
1.76 

.08 

.08 

.06 

.ll 

.07 

.04 

.l:! 

.07 

.44 

.07 

.06 

.04 

.07 

.lO 

.07 

.lO 

.lO 

.05 

.03 

.08 

.lO 

.ll 

.12 

.13 

.I2 

.I:! 

.Pl 

.I3 

.n2 

.a2 

.11 

.lO 

.I7 

.14 

.OP 

.13 

.13 
1’ . - 

.lO 

.lO 

.I1 

.I2 

.l? 

.12 

.13 

.I 1 

.I1 

.ll 

.I4 

.ll 

.12 

.ll 

.I1 

.I0 

.I1 

.13 

.15 

.ll 

.12 

.ll 

.08 

.l? 

.17 

.ll 

.13 

.04 

.l? 

.I3 

.13 

.14 

.I? 

.lO 

.OP 

.ll 

.ll 

.12 

.ll 

.14 

.lO 

.12 

.I0 

.I1 

.07 
MISSING 
MISSING 
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.33 

.lP 
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.08 

.05 

.07 

.Ol 
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.05 
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MISSING 
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.07 
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.03 

.05 
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hlISSING 

.04 

.05 

.05 

.lO 

.I 1 

.05 

.09 

.04 

.04 

.O6 
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.06 
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.ll 
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.05 

.03 

.lO 
.13 
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.I1 
.07 
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.Ol 
MISSING 
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MISSING 
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.Ol 

.02 
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Terminal Sacrifice 
Melhyl Bromide Chronic Mouse Study 

IndividuaI Organ Weight Data (gms) 

Group: Animal No. Body Wt. Brain Heart RXidney Liver Lung Spleen R.Tesris Thymus 

Females 

Control 

325 50.5 .49 .23 .41 2.44 .38 .20 .04 

326 45.7 .49 .21 .26 1.81 .28 .22 .06 

327 37.2 .48 .21 .30 1.92 26 .13 .03 

32s 47.7 .52 21 .29 1 .I8 28 .15 .08 

329 42.6 .46 .18 27 1.78 .28 .23 .08 

330 36.6 .52 .23 .34 2.57 .3Y 1.37 .05 

332 40.6 .50 .22 .29 1.66 .25 .14 .03 

333 39.5 .50 .24 .27 1 .I8 .25 .12 .07 

334 32.9 .49 .16 .26 1.59 .29 .ll .03 

335 39.8 .50 .20 .23 1.57 26 .14 .06 

336 44.5 .49 .22 .27 1.74 .22 .44 .06 

337 46.4 .48 23 28 1.87 .25 .12 .06 

339 52.7 .49 .18 .21 1.58 .?I .21 .13 

340 60.7 .53 .25 .38 2.40 .21 .I1 .ll 

341 51.4 .48 .23 .28 1.92 .27 .28 .07 

342 47.9 .49 .18 .31 2.16 26 .15 .04 

343 54.2 .50 25 .38 2.93 .24 .29 .07 

344 58.4 .46 .20 .35 1.83 27 .12 .15 

345 39.9 .49 .13 .37 2.33 .30 .30 .07 

346 51.8 .49 .21 .28 1.68 .20 .17 .05 

347 49.8 .47 .18 .30 1.94 24 .31 .21 

349 35.0 .48 .20 .30 2.07 25 .92 .07 

351 44.3 .49 21 .28 1 .PO 23 .17 .02 

352 49.6 .49 25 28 1.72 27 .I4 .05 

353 45.2 .48 .23 .34 2.78 .22 .24 .05 

357 46.2 .52 .22 .33 1.81 25 .18 .04 

358 52.1 .48 20 .33 1.88 .21 ..14 .06 

359 38.9 .47 .20 .27 2.02 .26 .16 .04 

360 34.3 .49 .21 .28 2.05 .25 .15 .05 

361 33.8 .53 .21 .32 1.82 .25 .21 .05 

362 38.1 .48 .20 .31 2.11 .29 .lO .05 

364 37.9 .49 24 .30 1.51 .25 .ll .03 

367 31.6 .54 .19 .28 1.56 21 .I6 .04 

368 44.1 .49 .22 .27 1.89 .23 .33 .08 

389 46.5 .51 .20 .35 2.31 .28 .42 .06 

390 46.8 .51 .25 .34 1.98 .25 .14 .OP 

Females 
10 PPM 

510 38.4 .50 .20 .31 

511 43.9 .48 .24 .30 

512 48.1 .47 .21 .34 

513 37.0 .48 20 .25 

514 39.8 .51 .23 .34 

515 23.4 .50 .20 .62 

516 46.9 .50 20 .32 

517 26.5 .47 .31 .31 

518 49.4 .45 .21 .28 

519 22.5 .46 .21 .26 

521 38.6 .48 .lP 29 

522 39.3 .51 .15 .26 

524 44.2 .49 .20 29 

525 43.1 .46 .21 .27 

526 52.7 .49 .21 .29 
527 46.0 .52 .31 .18 

528 46.2 .51 .20 .26 

529 37.5 .53 .27 .35 

531 41.6 .53 .18 .30 

532 40.9 .49 .21 .32 

533 41.4 .50 23 .33 

534 47.2 .50 .26 .35 

536 57.9 .48 .37 .32 

537 28.0 .49 .lP 24 

538 54.6 .47 .21 .37 

539 41.7 .55 .I8 .28 

540 39.6 .50 20 .25 

541 30.2 50 28 .36 

543 42.1 .49 .18 .33 
544 47.4 .49 .17 .31 

545 40.5 .49 26 .31 

232 

1.85 
2.76 
3 3’) -.-- 

1.65 
1.72 
1.98 
2.03 
5.49 

1.86 
1.44 

1 .PO 

1.69 
1.90 
1.76 
1.75 
1.94 

1.57 
3.50 
1.66 

2.39 
1.81 

2.07 
2.03 
1.28 
1.88 
2.56 
1.58 
7 ?(i _.I 

1.92 
1.64 

1.99 

.32 .ll .03 
23 .36 .03 

.29 .16 .06 

.23 .14 .02 

.24 .21 .03 

.83 .lP MISSING 

.28 .41 .07 

.26 .24 .04 

.I7 .I2 .06 
23 .13 MISSING 

.27 .14 .05 

.19 .14 .08 

.25 .17 .04 

.23 .17 .04 

.23 .13 .06 

.23 .14 .05 

.24 .15 .06 

.29 1.23 .13 

.29 .I4 .05 

.25 .lP MISSING 
23 .13 .07 

.37 .52 .03 

.30 .16 .06 

.23 .15 MISSING 

.30 .24 .OP 

.22 .18 .oa 

.24 .I2 .05 

.21 .15 .05 

.27 .12 .06 

.23 29 .OY 
28 .16 .03 



Group: Animal No. Body Wt. Brain Heart R.Kidney Liver Lung Spleen R.Testis Thymus 

Females 

10 PPM 

546 
547 

Cont’d 548 
549 
550 
553 

554 
555 
557 
558 

Females 

33 PPM 

681 

682 
683 
684 
685 

686 
687 

689 
690 
691 

692 

693 
694 
696 

697 
698 

699 
700 

701 

703 
705 
706 
707 
708 

709 
710 

711 
712 

713 
714 

715 
716 

717 
718 
719 
720 
721 

722 
724 
725 

726 
727 
728 

739 
730 

41.9 

41.7 
36.1 

39.7 
31.0 
40.1 
46.8 

46.3 
39.2 
42.7 

35.2 

53.6 
45.9 
34.1 
38.2 

31.0 

38.9 
41.4 

34.8 
44.4 

35.0 
40.0 
43.2 

42.0 
43.0 
41.8 

28.9 

41.3 

39.9 
33.6 
43.2 
57.9 
53.3 
40.8 
34.2 
38.4 

32.1 

43.3 
47.2 
40.0 

55.7 
47.4 
51.4 
42.7 
31.7 
41.3 
43.2 
50.8 
42.0 
43.4 

37.1 
41.8 
28.9 

24.8 

35.5 

.50 

.50 

.48 

.49 

.JP 

.46 

.50 

.48 

.44 

.48 

.51 

.49 

.50 

.50 

.52 

.48 

48 

.49 

.47 

.46 

.50 

.47 

.4Y 

.50 

.49 

.4P 

.48 

.51 

.46 

.51 

.54 

.51 

.50 

.50 

.47 

.45 

.47 

.47 

.43 

52 
.46 

.50 

.48 

.48 

.5 1 

.50 

.50 

.53 

.49 

.49 

.49 

.46 

.46 

.43 

.48 

.21 
20 

.17 
20 

.17 

.21 

.lP 
22 

.24 

.22 

.24 
25 

.lP 

.18 
20 

.18 

.21 

.23 

.16 

.19 

.25 

.22 

.21 

.I7 

.22 

.18 

.16 

.20 
21 

.21 

.I8 

.19 

.21 

.24 

.20 

.lP 

.25 

.20 

23 
.29 
.24 

20 
20 
25 
.25 
.20 
21 

27 
.20 
.17 

.19 
90 

:;o 

.21 

.20 

.27 

.34 

.24 

.31 

.27 

29 
.30 

.31 
29 
.33 

.29 

.40 

.28 

.30 

.29 
25 

.28 

.34 

.23 

.30 

.27 

.27 

.25 

.27 

.40 

.27 

.25 

25 
.25 

.32 

.29 

.29 

.29 

.26 

.26 

.23 

.30 

.2-l 

29 
.29 

.35 

.31 

.31 

.30 
23 

.29 

.33 

.34 
28 
.29 

.28 

.93 
24 

.21 

.27 

1.75 
2.07 

1.83 
2.08 
1 .I3 
7.44 

2.10 
1.73 
3.60 

1.97 

1.55 

2.96 
1.69 
1.71 
4.40 
1.41 

1.82 

2.08 
1.55 
1.84 

1.97 
1.93 
1.72 

1.82 
2.16 

1.94 
1.30 
1.65 

1.65 

188 
1.80 
1.82 
1.92 
1.58 
1.53 
1.47 

1.57 

1.43 
2.05 

1.94 
3.40 
1 .PO 
i.a3 
2.07 
1.48 
1.90 
2.07 

2.27 
1.51 
1 .so 
2.07 

11.72 
1.56 

1.14 

1.82 

.26 
,.30 
.21 
.27 
.21 

27 
.25 

.24 

.24 

2.18 

.37 

.26 

.24 

.32 

.76 
20 
26 

.26 

.21 

.23 

.31 

.25 

.23 

.21 

.30 
20 
.72 

.26 

.23 

.25 

.22 

.25 

.20 
25 
.20 

24 
22 

.23 
29 

23 
.26 
24 

.23 
24 
.18 
.27 

23 

27 
21 

26 
.23 
.42 

.23 

20 
.24 

.13 

.34 

.25 

.13 

.23 

.92 

.OP 

.13 

.14 

.12 

.27 

.22 

.09 

.36 
2.93 

.15 

.15 

.17 
26 
.ll 

.11 

.13 

.16 

.14 

.37 
21 

.14 

.lP 

.13 

.2? 

.13 

.I3 

.12 

.16 

.ll 

.34 

.I2 
13 . - 

1.07 

.13 
22 

.18 

.28 

.15 

.lO 
20 
26 
21 

.13 

.3a 

.14 

2.90 
.13 

.08 

.31 

.05 

.03 

.03 

.03 

.Ol 

.Ol 

.06 

.07 

.03 

.02 

.02 

.03 

.05 

.03 

.05 

.06 

.04 

.06 

.05 

.03 

.03 

.07 

.03 

.03 

.05 

.05 

.03 

.05 

.05 

.03 

.03 

.06 

.12 

.03 

.03 

.05 

.02 

.OJ 

.03 

.lO 

.09 

.05 

.08 

.05 

.03 

.O? 

.04 

.08 

.07 

.07 

.03 

.02 

.02 

MISSING 

.07 

233 . 



Group: Animal No. Body Wt. Brain Heart R.Kidney Liver Lung Spleen R.Testis Thymus 

Females 
100 PPM 

833 
834 
835 
837 

838 

841 
842 

854 
855 
856 

858 
860 
861 
863 
864 

865 

866 
867 

868 

869 
871 
872 

874 
875 
876 
877 
881 
882 

883 
884 
885 
887 

888 

889 
890 

892 

894 

89.5 
896 

900 

32.4 

32.2 
26.4 
38.0 

29.5 

28.7 

32.2 
28.7 

29.9 
28.1 
26.4 

26.3 
22.9 
25.3 
27.0 
41.2 

31.2 
44.9 

38.4 

30.1 
31.6 
31.0 

33.0 
24.8 
36.3 
28.2 
30.8 
31.4 
31.1 
29.0 
30.4 
32.5 

24.3 
24.6 

32.0 

28.4 

33.4 

34.1 
34.6 
26.8 

.47 

.47 

.48 
Sl 

.49 

.47 

.50 

.47 

.46 

.44 

.42 

.44 

.45 

.46 

.49 

.49 

.48 

.45 

.48 

.48 

.48 
.47 

.47 

.41 

.49 

.47 

.51 

.51 

.49 

.45 

.46 

.50 

.47 

.44 

.45 

.44 

.50 

.49 

.50 

.43 

.22 

.17 

.19 

.19 

.20 

.23 

.lP 

.21 

.21 

.22 

.21 

.18 

.17 

.18 

.I8 
22 

.lP 

.21 

.16 

.18 

.21 

.20 

.16 

.22 

.22 

23 
.15 

.16 

.20 

.24 

.20 

.31 

.31 

.26 

.20 

.25 

.19 

.22 

.18 

.15 

24 

.26 

.27 
28 

.26 

.25 

.28 

.26 

.26 

.24 

.44 

.26 
23 
.24 

24 

29 
27 

.36 

.24 

.28 

.29 

.27 

.27 

.25 
28 

.28 

.27 
25 

.31 

.24 

.33 
29 

.23 

.23 
25 

.31 

.26 

.26 

29 
.24 

1.79 
1.53 
1.41 
1.84 

1.63 

1.51 

2.93 
1.44 
1.56 
1.49 

1.38 
1.50 
1.08 
1.61 

1.43 
2.11 

1.40 
2.14 

1.82 
1.81 
1.58 

1.63 
1.73 
1.21 

1.83 
3.37 
1.45 
1.45 

2.49 
1.63 
1.82 
1.93 
1.21 

1.34 
1 .I7 

1.62 

1.89 

1.43 

1.55 
1.58 

.24 

.25 

.19 
25 

.27 

.22 

.28 
22 
25 
.20 

.lP 

.21 

.I4 

.25 

.25 

.26 

.22 

.34 

.27 

.20 

.17 

.21 

.26 

.18 

.23 

.22 
26 
.24 

24 
23 
.46 
.28 

.34 

.24 

.20 

.20 

.23 

.19 

.21 

.20 

.ll 

.16 

.20 

.42 

.ll 

.14 

.15 

.ll 

.lO 

.11 

.08 

.ll 

.04 

.12 

.14 

.18 

.I2 

.21 

.15 

.lO 

.ll 

.14 

BP 
.OP 
.16 
.14 

.I5 

.lO 

.12 

.69 

.lP 

.50 
.lO 

.03 

.09 

.13 

.45 

.18 

.12 

.lO 

.02 

.02 

.02 

.02 

.02 

.02 

.03 

.03 

.02 

.02 
MISSING 

.03 

.02 

.02 
MISSING 

.04 

.03 

.05 

.03 

.02 

.04 

.02 

.02 

.02 

.03 
MISSING 

.04 

.07 

.Ol 

.02 
MISSING 

.ll 

.03 

.04 

.03 

.02 

.04 

.Oj 

.06 

.04 

234 



APPENDIX G1 

Termind Sacrifice 

Methyl Bromide Chronic Mouse Study 

ItuIividual Hemntology Data 

Group: 

ControlE 

Animal 

No. 

243 

RBF 6 
WBC HGB HCT Platelets Relics Nrutrophils Lymphocytes Monocytes Eosinophils 

(per mm XI0 ) (per nm13x10’) w %) (%) MCV MCH MCHC (per mm3x103) (a) (%) (%) (%I (%I 

13.9 46.6 15.4 33.1 

Males 237 
248 
267 
236 
225 
255 
268 
254 
233 
226 
239 
270 
247 
234 
232 
241 
240 
257 
238 
269 
262 
228 
258 
206 
221 
264 
253 
229 
263 
227 
246 
224 
261 
223 
251 
222 
242 
231 
244 

9.0 
9.5 
9.5 
Y.4 
98 

10.8 
9.4 

10.6 
9.3 

11.4 
8.9 
9.x 
9.2 

14.6 
9.3 

10.3 
13.0 

9.3 
10.5 

8.7 
8.0 
9.2 

10.1 
13.0 

9.3 
9.7 
Y.4 

hIISSlNCi 
14.4 

9.5 
9.2 
Y.6 

10.8 
13.3 

7.Y 
9.6 
9.1 
9.7 

15.3 
9.5 

5.1 
6.0 
5.8 
4.7 

10.1 
5.5 
7.3 
6.6 
6.3 
45 
9.3 
7.0 
4.9 

12.7 
8.4 
8.2 

10.1 
6.5 

11.7 
6.2 
4.3 
3.7 
6.2 
8.5 
7.9 
5.8 
4.8 

MISSING 
IO.4 

8.9 
56 
7.7 
6.0 
6.4 
4.6 
8.1 
Y.4 
a.6 
6.0 
6.7 

15.1 
14.7 
14.5 
15.2 
16.3 
14.8 
16.6 
14.8 
16.2 
13.9 
15.4 
14.7 
19.0 
13.5 
15.6 
20.4 
14.5 
15.H 
14.0 
12.6 
14.9 
15.5 
16.0 
14.8 
14.9 
14.6 

MISSING 
21.8 
14.6 
14.5 
14.9 
16.1 
IY.1 
12.4 
14.9 
13.8 
14.9 
22.8 
14.9 

41.9 
44.2 
44.9 
43.4 
45.9 
48.4 
44.8 
48 Y 
43.9 
49.8 
41.0 
46.1 
43.8 
59.1 
40.5 
47.3 
61.0 
43.5 
47.7 
41.8 
37.7 
43.8 
46.7 
47.8 
44.1 
44.2 
43.4 

MISSING 
67.2 
43.9 
43.1 
45.3 
48.0 
58.8 
37.3 
44.7 
41.3 
45.1 
67.5 
44.8 

46.5 
47.3 
46.2 
46.8 
44.8 
47.7 
46.1 
47.2 
43.7 
46.1 
47.0 
47.6 
40.5 
43.6 
45.9 
46.9 
46.8 
45.4 
48.1 
47.1 
47.6 
46.2 
36.8 
47.4 
45.6 
46.2 

MISSING 
46.7 
46.2 
46.8 
47.2 
44.4 
44.2 
47.2 
46.6 
45.4 
46.5 
44.1 
47.2 

15.9 
15.5 
15.4 
15.5 
15.1 
15.7 
15.7 
15.9 
14.2 
15.6 
15.7 
16.0 
13.0 
14.5 
15.1 
15.7 
15.6 
15.0 i 
16.1 
15.8 
16.2 
15.3 
12.3 
15.9 
15.4 
15.5 

MISSING 
15.1 
15.4 
15.8 
15.5 
14.9 
14.4 
15.7 
15.5 
15.2 
15.4 
14.9 
15.7 

34.2 
32.7 
33.4 
33.1 
33.7 
33.0 
34.0 
33.7 
32.5 
33.9 
33.4 
33.6 
32.1 
33.3 
33.0 
33.5 
33.3 
33.1 
33.5 
33.4 
34.0 
33.2 
33.4 
33.6 
33.7 
33.6 

MISSING 
32.4 
33.3 
33.7 
32.9 
33.6 
32.5 
33.3 
33.3 

. 33.4 
33.0 
33.8 
33.2 

1490 
1510 
1660 
1290 
1350 
1290 
1450 
1790 
1680 

MISSING 
1860 
1630 
1360 
447 

1840 
1270 
1470 
1670 
1310 
15M) 
1830 
1470 
1440 

MISSING 
1530 
1730 
1550 

MISSING 
1334 
1650 
1450 
1380 
1210 
1320 
1820 
1370 
1530 
1120 
1040 
1630 

1.69 16.0 79.5 2.5 1.0 
1.02 18.0 77.5 3.5 1.0 
1.11 18.0 7p.o 6.5 1.5 
1.27 21.5 72.0 5.5 1.0 
0.98 12.5 74.0 9.5 4.0 
2.07 12.5 82.0 3.5 2.0 
1.45 24.0 65.0 10.0 1.0 
1.16 18.9 71.1 9.5 0.5 
1.36 22.0 63.5 14.0 0.5 
1.97 30.0 60.5 5.5 4.0 
0.90 36.5 57.5 5.5 0.5 
1.36 16.0 72.0 11.5 0.5 
0.86 211.5 66.5 4.0 1.0 
5.29 64.5 31.5 2.5 1.5 
2.33 26.5 64.5 7.5 1.0 
0.95 23.0 68.0 8.0 1.0 
1.78 35.5 62.0 2.5 0.0 
1.49 37.0 55.0 6.0 2.0 
1.62 22.0 70.0 7.5 0.5 
1.79 24.0 72.5 3.0 0.5 
2.42 26.5 68.5 3.5 1.5 
1.42 29.0 63.0 7.0 1.0 
O.Y5 34.3 51.2 12.4 2.0 
3.36 28.0 61.0 11.0 0.0 
1.51 26.0 64.0 9.5 0.5 
1.28 17.5 76.5 6.0 0.0 
0.96 13.5 81.0 4.0 1.5 
1.14 13.5 77.0 9.0 0.5 
4.04 79.5 20.0 0.5 0.0 
1.44 24.0 64.0 10.0 2.0 
1.34 29.0 63.5 6.5 10 
0.74 15.5 73.0 9.5 2.0 
0.65 58.3 38.2 3.5 0.0 
1.90 29.0 64.0 6.5 0.5 
2.19 45.0 38.5 15.5 1.0 
1.39 19.0 71.5 6.0 3.5 
1.92 36.5 50.0 12.0 1.5 
2.04 10.5 82.0 7.0 0.5 
1.83 56.0 40.0 4.0 0.0 
1.61 33.0 64.0 2.0 1.0 



- 

Group: 

Animal 

No. 
RBF 6 

WBC HGB HCT * Platelets Reties 

(per mm3x103) 

Neutrophils Lymphocytes Monocytes Eosinophils 

(per mm x10 ) (gm %b) 1%) MCV MCH MCHC (per mm3x103) ‘(%) (%) (5) (%) (%) 

10 PPM 461 10.4 6.8 15.8 47.0 

E 
cn 

462 11.0 7.1 16.4 48.6 

469 10.6 5.5 15.3 46.0 

436 16.4 5.3 20.2 63.0 

443 8.0 9.0 12.8 37.8 
449 13.8 10.4 19.3 58.7 

472 9.4 6.5 14.9 44.4 

456 10.1 7.2 15.0 45.8 

463 7.0 9.2 10.9 33.0 
470 10.6 9.2 15.5 47.0 
464 9.0 7.3 14.6 43.2 
439 9.8 5.1 15.2 45.5 

465 9.3 4.3 15.2 44.5 
429 Y.2 5.5 14.7 43.4 

441 9.8 4.1 15.2 45.3 

459 9.7 7.0 14.3 43.2 
460 9.7 7.2 15.0 45.1 
458 8.4 6.6 11.9 36.6 

427 9.0 6.2 14.5 43.1 
450 14.6 6.1 20.7 63.4 
440 9.6 6.4 14.8 44.4 
435 8.5 6.0 14.2 42.2 
466 9.1 3.8 14.4 42.7 
455 10.6 8.0 16.1 48.0 
434 9.8 6.9 15.2 45.8 
457 10.2 9.1 14.6 44.1 
433 7.0 9.9 12.2 36.5 
454 9.7 11.1 15.3 46.0 
428 9.4 6.8 14.4 42.9 
444 15.9 7.6 22.0 66.5 
467 9.6 7.9 14.7 45.3 
451 9.4 5.5 14.7 44.4 
438 9.8 9.8 15.4 46.2 
425 10.4 6.2 16.2 48.0 
431 12.5 9.2 16.6 51.2 
437 7.9 4.8 11.0 33.1 
447 7.9 5.7 12.9 39.0 

45.2 15.2 33.6 
44.2 14.9 33.7 
43.4 14.4 33.3 
38.4 12.3 32.1 
47.3 16.0 33.8 
42.5 14.0 32.9 
47.2 15.9 33.6 
45.3 14.9 32.8 
47.1 15.6 33.1 
44.3 14.6 33.0 
48.0 16.2 33.8 
46.4 15.5 33.4 
47.9 16.3 34.1 
47.2 16.0 33.9 
46.2 15.5 33.6 
44.5 14.7 33.1 
46.5 15.5 33.3 
43.6 14.2 32.5 
47.9 16.1 33.6 
43.4 14.2 32.7 
46.3 15.4 33.3 
49.6 16.7 33.7 
46.9 15.8 33.7 
45.3 15.2 33.5 
46.7 15.5 33.2 
43.2 14.3 33.1 
52.1 17.4 33.5 
47.4 15.8 33.3 
45.6 15.3 33.6 
41.8 13.8 33.1 
47.2 15.3 32.4 
47.2 15.6 33.1 
47.1 15.7 33.4 
46.2 15.6 33.7 
41.0 13.3 32.4 
41.9 13.9 33.2 
49.4 16.3 33.1 

1540 1.60 28.0 65.0 7.0 0.0 
1670 1.51 29.0 63.5 7.0 0.5 
17 10 1.96 33.2 57.6 8.8 0.5 

31 2.16 35.0 57.0 7.5 0.0 
800 2.94 45.0 36.5 17.5 1.0 
870 1.64 50.0 46.0 3.5 0.5 

1530 2.30 24.0 65.0 10.0 1.0 
1860 1.24 12.5. .77:0 5.5 3.0 
380 3.00 26.0 24.5 11.0 0.0 

1030 1.88 32.0 55.0 12.5 0.5 
1360 1.59 30.5 64.0 5.0 0.5 
1560 1.22 26.0 66.0 6.5 1.5 
1550 0.74 26.0 68.5 4.5 1.0 
1540 1.02 26.5 69.0 3.0 1.5 
1520 0.86 29.5 65.0 4.5 1.0 
1610 1.85 24.5 67.0 8.0 0.5 
1820 4.54 21.5 69.0 9.0 0.5 
1980 1.59 36.0 56.6 6.0 1.5 
1360 1.73 26.0 67.5 6.0 0.5 
1160 2.47 28.5 58.5 11.5 1.5 
1640 1.34 34.0 54.5 10.0 1.0 
1750 2.41 22.0 70.0 6.5 1.0 
1590 1.16 13.0 78.0 a.5 0.5 
la lo 2.28 21.5 68.5 10.0 0.0 
1340 1.43 la.0 78.0 3.5 0.5 
1700 2.04 18.0 72.0 8.0 2.0 
2ooo 10.40 17.5 79.0 3.0 0.5 
1720 0.70 16.5 78.0 4.0 1.5 
1450 1.44 8.5 86.5 5.0 0.0 

980 1.91 42.3 50.2 7.0 0.5 
950 1.43 34.0 61.0 4.5 0.5 

1790 1.83 31.0 62.5 5.5 0.0 
1540 1.36 27.2 63.1 6.7 3.1 
1480 1.72 26.0 66.5 5.5 2.0 
600 2.95 31.0 55.5 13.0 0.5 

1140 13.00 27.5 64.0 a.5 0.0 
1910 5.12 25.0 66.5 6.5 1.5 



Group: 

Animal 

NO. 
RBF 6 

WBC HGB HCT Plntelets Reties Neutrophils Lymphocytes Monocytes Eosinophils 

(per “lrn xl0 ) (per mm’xl0’) (gm %) (Z) MCV MCH MCHC (per mm’x10’) (%‘o) (“lo) (%I (%) W) 

33 PPM 
M&S 

c: 
-.I 

621 
595 
641 
609 
639 
622 
603 
624 
628 
613 
610 
597 
617 
608 
638 
604 
629 
619 
596 
636 
612 
605 
611 
620 
606 
634 
625 
614 
627 
607 
644 
630 
618 
623 
b33 
037 
626 
635 
598 
643 

100 PPM 
MialCS 

797 
792 
757 
753 
759 
801 
775 
790 
199 
763 
816 
810 
758 
769 
767 

9.6 
10.0 
9.0 
9.4 
9.3 
9.0 
9.0 

10.0 
10.4 
7.9 

IO. I 
n.9 
9.5 

13.9 
14.9 

9.3 
9.7 

10.0 
8.9 

13.6 
9.5 

10.2 
9.4 
9.5 
9.2 

11.0 
14.3 

9.2 
Y.2 
9.7 
9.1 

13.0 
10.4 

9.0 
14.3 
7.6 
9.6 
9.9 
Y.4 
9.1 

10.1 
9.7 

10.6 
MISSING 

9.a 
10.4 
10.0 
10.2 
15.4 

2.1 
10.5 
10.3 
15.4 

9.7 
9.7 

8.6 
6.2 
3.7 
4.5 
5.4 
7.3 
3.8 
3.8 
5.7 

16.6 
8.2 
8.3 
3.4 
6.8 

13.4 
5.6 
4.0 
5.0 
6.4 
8.8 
4.4 

10.8 
6.4 
5.9 
9.2 
8.7 

10.0 
6.0 

17.7 
7.7 
6.6 
8.1 
a.1 
5.0 
b.2 
5.3 
2.7 
4.3 
2.3 
4.6 

6.0 
4.8 
5.9 

MISSING 
10.6 

3.3 
5.6 

11.0 
4.8 

20. I 
2.2 
7.5 
5.8 
6.1 
5.6 

15.0 
15.6 
14.0 
14.5 
14.8 
14.4 
14.0 
15.3 
15.3 
11.0 
15.9 
14.2 
14.8 
19.9 
19.1 
14.6 
15.3 
15.7 
15.1 
19.3 
15.1 
15.4 
!4.8 
14.7 
14.7 
16.3 
19.2 
14.7 
13.7 
15.1 
14.3 
15.0 
15.3 
14.2 
19.6 
10.8 
15 0 
15.2 
14.6 
14.5 

12.5 
15.3 
16.5 

MISSING 
14.8 
lb.1 
15.5 
15.9 
19.2 
4.4 

16.3 
16.9 
21.7 
14.8 
15.3 

44.8 
46.5 
41.9 
43.1 
44.4 
43.5 
41.8 
46.2 
46.2 
33.3 
47.6 
41.8 
44.5 
60.2 
58.4 
42.9 
46.1 
46.9 
44.3 
60.0 
44.1 
46.0 
45.0 
44.2 
44.1 
49.0 
57.6 
44.3 
40.7 
45.2 
42.4 
56.4 
45.8 
42.2 
58.8 
32.8 
44.7 
45.3 
43.7 
42.5 

4‘l.n 
45.9 
49. I 

MISSING 
44.8 
49.2 
47.2 
47.0 
58.7 
14.6 
49.2 
49.6 
64.8 
45.1 
46.0 

46.7 
46.5 
46.6 
45.9 
47.7 
48.3 
46.5 
46.2 
44.4 
42.2 
47.1 
47.0 
4tJ.a 
43.3 
39.2 
46.1 
47.5 
46.9 
49.8 
44.1 
47.1 
45.1 
47.9 
46.5 
47.9 
44.5 
40.3 
48.1 
44.2 
46.6 
4b.6 
43.4 
44.0 
46.9 
41.1 
43.2 
46.6 
45.8 
46.5 
46.7 

44.4 
47.3 
46.3 

MISSING 
45.7 
47.3 
47.2 
46.1 
38.1 
69.7 
46.9 
48.2 
42.1 
47.1 

15.6 
15.6 
15.6 
15.4 
15.9 
16.0 
15.6 
15.3 
14.7 
13.9 
15.7 
16.0 
15.6 
14.3 
12.8 
15.Y 
15.8 
15.7 
17.0 
14.2 
15.Y 
15.1 
15.7 
15.5 
16.0 
14.8 
13.4 
16.0 
14.9 
15.6 
15.7 
14.4 
14.7 
15.8 
13.7 
14.2 
15.6 
15.4 
15.5 
15.9 

12.4 
15.8 
15.6 

MISSING 
15.1 
15.5 
15.5 
15.6 
12.5 
21.0 
15.5 
16.4 
14.1 
15.3 

33.5 
33.5 
33.4 
33.6 
33.4 
33.1 
33.5 
33.1 
33.1 
33.0 
33.4 
33.Y 
33.3 
33.1 
32.7 
34.5 
33.2 
33.5 
34.1 
32.2 
33.7 
33.5 
32.9 
33.3 
33.4 
33.3 
33.3 
33.2 
33.7 
33.4 
33.7 
33.1 
33.4 
33.6 
33.3 
32.9 
33.5 
33.5 
33.4 
34.1 

27.9 
33.3 
33.6 

MISSING 
33.0 
32.7 
32.8 
33.8 
32.7 
30.1 
33.1 
34.0 
33.5 
32.4 

47.4 15.8 33.3 

1450 
1830 
1650 
1770 
1350 
1380 
1800 
1980 
1799 
2480 
1360 
1380 
1510 
1590 
1280 
1540 
1590 
1760 
630 
850 

1190 
1930 
1590 
1570 
1660 
1490 
1820 
1790 

150 
1600 
1600 
1570 
1490 
2130 
1630 

MISSING 
1530 
1250 
1700 
1630 

1080 
1540 
1490 

MISSING 
1570 
1410 
I380 
1600 

MISSING 
430 

1650 
930 

1170 
1390 
1930 

1.49 
1.35 
0.89 
1.56 
1.95 
1.36 
1.25 
1.69 
2.33 
2.20 
1.62 
0.85 
1.04 
2.24 
3.33 
2.14 
2.04 
1.12 
1.15 
2.98 
1.79 
1.42 
1.15 
1.05 
1.67 
1.19 
2.24 
0.87 
2.18 
1.11 
2.21 
1.59 
1.20 
0.99 
2.34 
3.34 
1.74 
1.31 
0.85 
1.29 

1.59 
2.13 
1.11 
1.49 
0.73 
2.50 
1.78 
1.20 
1.94 

35.60 
0.67 
1.32 
1.19 
1.41 
1.28 

33.0 
24.0 
30.5 
26.0 
20.5 
17.5 
3Y.O 
20.5 
24.5 
83.5 
26.5 
30.0 
24.0 
37.5 
65.0 
25.0 
17.5 
18.5 
la.5 
63.5 
75.5 
35.0 
18.0 
17.0 
15.5 
27.0 
18.5 
21.0 
40.0 
21.5 
25.5 
33.6 
26.0 
19.0 
45.0 
40.5 
46.5 
30.0 
26.0 
21.5 

18.5 
28.5 
42.5 
23.0 
(Is.5 
28.5 
48.5 
19.0 
55.0 
77.1 
34.5 
17.5 
39.0 
22.0 
24.0 

64.5 
67.5 
65.5 
69.0 
75.0 
75.5 
57.0 
74.0 
67.5. 

5.0 
62.0 
61.5 
70.0 
54.5 
20.0 
71.5 
73.0 
72.0 
71.0 
32.0 
13.5 
58.0 
77.5 
66.5 
71.0 
63.0 
76.5 
75.5 
33.0 
72.5 
64.0 
53.9 
61.0 
77.0 
41.0 
50.0 
37.5 
59.0 
66.0 
71.0 

72.5 
62.0 
48.5 
67.5 
25.0 
62.5 
49.5 
70.0 
28.0 
21.9 
60.5 
69.0 
55.0 
70.5 
64.5 

1.5 
7.5 
3.5 
2.5 
3.0 
6.0 
4.0 
5.5 
7.0 
3.0 
9.5 
8.5 
5.0 
7.5 

10.5 
3.5 
8.0 
7.5 
8.0 
4.0 
6.5 
5.5 
3.0 

13.5 
11.5 
9.0 
4.5 
2.0 

24.5 
4.0 

10.0 
12.0 
13.0 

4.0 
14.0 

9.0 
15.5 
10.5 

6.5 
5.5 

6.0 
7.5 
7.5 
5.0 
8.0 
7.0 
1.5 

10.5 
15.5 

0.4 
5.0 
4.5 
5.5 
4.0 
7.5 

1.0 
1.0 
0.5 
2.5 
1.5 
0.5 
0.0 
0.0 
1.0 
0.0 
1.5 
0.0 
1.0 
0.5 
0.0 
0.0 
1.5 
2.0 
1.0 
0.5 
2.5 
1.5 
1.5 
2.5 
2.0 
1.0 
0.5 
1.5 
2.5 
2.0 
0.5 
0.5 
0.0 
0.0 
0.0 
0.0 
0.5 
0.5 
1.5 
2.0 

3.0 
2.0 
1.5 
4.5 
1.5 
2.0 
0.0 
0.5 
1.5 
1.0 
0.0 
9.0 
0.5 
3.5 
4.0 



Group: 

Animal 

No. 

COlltdS 335 

RBF 6 
WBC HGB HCT Relics 

(per mm3x103) 

Neutrophils Lymphocytes Monocytes Eosinophils 

(per mm xl0 ) (gm %) (%‘c) MCV MCH MCHC 

Plntel;ts 

(per mm xI03) (%) (%6) 6%) 6) e/o) 
46.2 15.7 33.9 1170 1.20 18.0 72.0 8.0 1.5 

FeflUllCS 340 
362 

14.Y 43.9 

E 
CD 

360 
351 
344 
337 
339 
336 
326 
389 
329 
343 
333 
368 
325 
352 
341 
332 
346 
349 
359 
364 
361 
357 
353 
347 
334 
390 
358 
342 
327 
32X 
345 
367 
330 

8.2 4.4 13.2 
8.8 4.4 14.9 

10.3 4.7 16.2 
9.8 5.1 15.7 

10.2 2.9 16.1 
9.4 2.1 15.3 

10.0 4.1 15.3 
5.8 16.0 11.1 
9.6 3.6 15.3 
8.8 6.1 14.5 
9.5 4.5 15.1 

10.4 5.2 16.7 
10.0 6.4 16.1 
10.1 2.7 11.6 

9.4 3.9 15.9 
9.7 3.3 15.1 
8.2 2.3 14.0 
9.6 4.8 15.7 
9.3 2.5 14.9 
6.6 9.3 9.7 
9.7 2.4 14.1 

IO. I 5.6 15.9 
10.3 5.0 16.5 
10.1 4.4 16.0 
10.5 4.0 15.3 

9.6 2.0 15.2 
9.4 5.8 14.9 
9.6 6.3 15.2 
9.6 3.1 15.3 
9.4 3.0 14.9 
9.8 5.1 15.6 
9.8 4.8 15.5 

10.5 6.3 15.2 
9.1 2.9 14.5 
9.8 6.4 15.8 

39.8 
42.6 
47.7 
46.1 
47.0 
44.5 
45.8 
34.5 
45.2 
42.5 
45.1 
48.0 
47.5 
44.9 
46.3 
45.1 
41.2 
46.0 
43.8 
29.1 
44.9 
46.8 
48.4 
47.0 
46.2 
44.7 
44.4 
45.5 
45.3 
43.6 
46.2 
46.1 
44.1 
42.5 
47.4 

48.5 16.1 33.2 910 3.58 37.5 50.0 11.5 0.0 
48.4 16.9 35.0 1100 1.09 29.6 55.3 12.1 3.0 
46.3 15.7 34.0 990 1.62 28.0 62.5 a.5 1.0 
47.0 16.0 34.1 1080 1.78 27.0 63.5 6.0 3.5 
46.1 15.8 34.2 1120 1.10 27.5 67.0 5.0 0.5 
41.3 16.3 34.4 1020 1.19 26.0 67.0 4.5 2.0 
45.8 15.3 33.4 1120 1.18 20.0 64.5 12.5 2.0 
59.5 19.1 32.2 1050 0.72 26.0 68.5 5.0 0.5 
47.1 15.9 33.8 I020 2.30 23.5 70.5 5.0 1.0 
48.3 16.5 J4.1 890 2.06 42.0 47.0 10.5 0.5 
47.5 15.9 33.5 980 0.98 21.5 75.0 3.0 0.5 
46.2 ’ 16.1 34.8 970 1.77 33.5 57.5 8.0 1.0 
47.5 16.1 33.9 890 1.85 24.0 65.0 10.0 1.0 
44.5 11.5 25.8 780 1.29 25.5 67.5 7.0 0.0 
49.3 16.9 34.3 1180 1.84 26.0 69.0 3.5 1.5 
46.5 15.6 33.5 1220 1.58 31.0 65.0 3.5 0.5 
50.2 17.1 34.0 1220 3.15 27.5 56.5 11.5 2.0 
47.9 16.4 34.1 1230 1.60 19.0 75.5 3.5 2.0 
47.1 16.0 34.0 1170 1.09 29.0 65.0 5.0 1.0 
44.1 14.7 33.3 1020 5.58 78.5 12.5 8.5 0.5 
46.3 14.5 31.4 1340 1.42 21.0 71.0 6.5 1.5 
46.3 15.7 34.0 1140 1 .oo 18.0 73.0 5.0 4.0 
47.0 16.0 34.1 890 1.77 16.5 74.5 8.5 0.5 
46.5 15.8 34.1 1080 1.07 20.5 62.5 14.0 2.5 
44.0 14.6 33.1 1270 1.91 17.4 75.9 6.7 0.0 
46.6 15.8 34.0 1010 1.58 21.5 69.5 7.0 2.0 
47.2 15.9 33.6 1260 2.08 15.5 79.0 5.5 0.0 
47.4 15.8 33.4 980 2.02 17.0 70.0 10.0 3.0 
47.2 15.9 33.8 900 1.64 39.0 46.5 14.0 0.5 
46.4 15.9 34.2 1320 1.05 40.0 40.0 16.0 3.5 
47.1 15.9 33.8 1050 1.14 24.0 65.5 10.5 0.0 
47.0 15.8 33.7 1270 1.01 18.0 66.5 13.0 2.5 
42.0 14.5 34.5 1080 1.62 23.5 69.0 5.5 0.5 
46.7 15.9 34.1 1080 1.59 30.5 60.0 8.0 1.5 
48.4 16.1 33.3 330 4.02 29.5 49.5 12.5 1.0 

Terminnl Sncrifice 

Methyl Bromide Chronic Mouse Study 

Individual HrmnloIoay Datr 



Group: 

10 PPM 

Animal 

No. 
RBF 6 wBs 

HGB HCT Pl~lelfls 

(per mm x10 ) (per mm x10”) km %) (%i MCV MCH MCHC (per mm x10’) 

1200 518 9.5 4.4 

54Y 
540 
543 
545 
548 
512 
519 
513 
546 
526 
524 
553 
525 
527 
521 
554 
528 
558 
555 
538 
537 
534 
517 
529 
516 
53Y 
536 
515 
547 
544 
522 
533 
514 
550 
511 
532 
510 
531 
557 

9.7 3.7 
9.6 3.1 

9.4 3.6 
10.2 2.6 

9.7 6.0 

10.0 5.3 
9.3 13.2 

10.0 3.4 

9.4 3.5 
Y.5 4.3 
9.5 5.1 
2.3 20.6 

9.6 2.9 
9.2 2.6 

10.0 

9.5 
Y.8 

9.5 
9.5 
9.4 
9.9 
7.7 

17.5 
9.2 
Y.0 

10.3 
9.3 
‘Y.2 
9.6 
9.7 
9.9 
9.7 
9.3 
8.9 

10.0 
12.3 

9.7 
9.5 

12.0 

3.7 

3.9 
3.7 

2.4 
2.6 
2.8 
2.0 
3.7 
7.8 
2.8 
2.5 

3.1 
6.7 
8.1 
4.4 
5.0 
9.3 
4.5 
4.1 
6.8 
8.3 
3.8 
5.5 
2.7 
5.0 

15.6 
15.2 
15.3 
15.1 
15.6 
15.0 
15.8 
14.6 
15.5 
15.1 
15.3 
14.9 

5.2 
14.8 
14.7 
15.5 
16.0 
15.5 
15.6 
15.6 
14.7 
15.1 
13.8 
21.6 
14.9 
14.1 
15.3 
15.1 
14.9 
15.0 
15.0 
15.2 
15.3 
14.3 
13.8 
15.2 
18.5 
15.2 
15.2 
16.6 

46.4 
44.2 
45.3 
44.5 
45.8 
43.7 
46.4 
41.4 
46.0 
44.5 
45.2 
43.6 
15.3 
43.2 
43.1 
45.4 
46.4 
45.9 
45.5 
44.6 
43.8 
44.8 
41.2 
66.5 
44.5 
40.9 
46.1 
44.5 
46.4 
44.0 
44.9 
45.0 
45.0 
42.6 
41.0 
44.4 
55.2 
45.5 
44.Y 
50.4 

48.8 
45.6 
47.2 
47.3 
44.9 
45.1 
46.4 
44.5 
46.U 
47.3 
47.6 
45.9 
66.7 
45.0 

46.9 
47.8 
47.3 
45.9 

47.9 
46.9 
46.6 
45.3 
53.5 
38.0 
48.4 
45.4 
44.8 
47.8 
50.4 
45.8 
46.3 
45.5 
46.4 
45.8 
46.1 
44.4 
44.9 
46.9 
47.3 
42.0 

16.4 
15.7 
15.9 
16.1 
15.3 
15.5 
15.8 
15.7 
15.5 
16.1 
16.1 
15.7 
22.6 
1.5.4 
16.0 
16.3 
16.3 
15.5 
16.4 
16.4 
15.6 
15.3 
17.9 
12.3 
16.2 
15.7 

14.9 
16.2 
16.2 
15.6 
15.5 
15.4 
15.8 
15.4 
15.5 
15.2 
15.0 
15.7 
16.0 
13.8 

33.6 
34.4 
33.8 
34.0 
34.1 
34.3 
34.1 
35.3 
33.7 
34.0 
33.8 
34.2 
33.9 
34.3 
34.i 
34.1 
34.5 
33.8 
34.3 
35.0 
33.6 
33.7 
33.5 
32.5 
33.5 
34.5 
33.2 
34.0 
32.1 
34.1 
33.4 
33.7 
34.0 
33.6 
33.6 
34.2 
33.5 
33.4 
33.8 
32.9 

980 
1220 
1020 

1190 
1290 
1350 

40 
1030 
1200 
1130 
1250 

150 
950 

1100 
1250 
1400 
1230 
YYO 

1050 
1220 
950 

1380 
MISSING 

840 
1030 
1440 
1040 
280 
990 

1020 
710 

1220 
1180 

920 
1210 
440 

1060 
1950 
1590 

- 
Relics 

(%) 

1.85 

Neutrophils 

(%) 

18.5 

Lymphocytes 

(%) 

69.5 

Monocytes 

(56’0) 

a.5 

Eosinophils 

(Z) 

3.5 
O.Y3 
0.9 1 
1.15 
1.58 
1.29 
0.97 
1.92 
1.50 
0.8 3 
1.78 
l.lY 
9.5Y 
1.06 
2.15 
1.10 
1.04 
2.21 
i.76 
1.38 
1.79 
0.69 

1.39 
4.49 
2.04 
1.83 
3.09 
1.58 
7.68 
2.11 
1.15 
2.06 
0.97 
1.85 
0.99 
1.94 
1.35 
1.36 
1.59 
5.92 

22.0 
26.5 
26.0 
35.0 
11.5 
34.5 
40.5 
27.5 
28.5 
29.5 
11.5 
18.5 
16.5 
37.0 
30.0 

21.5 
15.5 
25.0 

21.0 
21.5 
29.0 
17.0 
56.0 
30.0 
33.5 
22.5 
21.5 
56.5 
35.0 
36.0 
23.5 
19.1 
38.0 
40.0 
27.5 
31.0 
32.0 
26.6 
34.5 

69.5 
66.3 
67.5 

51.0 
83.5 
62.0 
17.5 
69.5 
64.0 
54.0 
86.0 
69.0 
72.0 
56.0 
58.0 
69.0 
76.0 
65.5 
68.5 
73.0 
66.5 
77.0 
38.5 
57.0 
56.5 
70.0 
72.5 
31.0 
60.0 
53.5 
71.0 
74.4 
43.0 
42.5 
62.0 
59.5 
64.0 
65.5 
58.0 

7.0 
6.0 
5.5 

12.5 
4.0 
2.5 

38.5 
2.5 
6.0 

12.0 
2.0 
6.5 

10.5 
4.0 

11.0 
a.5 
7.0 
9.5 
9.5 
4.0 
3.0 
5.0 
5.5 

12.5 
8.0 
5.5 
5.0 

12.5 
4.5 

10.0 
4.5 
3.0 

12.0 
15.0 

9.0 
a.5 
3.0 
6.5 
6.5 

1.5 
1.0 
1.0 
15 
1.0 
0.5 
0.0 
0.5 

1.5 
1.5 
0.5 
0.0 
1.0 
3.0 
1.0 
1.0 
1.5 
l!.Q 
1.0 
1.5 
1.5 
1.0 
0.0 
0.5 
2.0 
1.0 
1.0 
0.0 
0.5 
0.5 
1.0 
3.5 
20 
1.0 
1.5 
1.0 
1.0 
1.5 
1.0 



Group: 

Animal 

No. 
RBF 6 

WBC 

(per mm xl0 ) (per mn?x103) 

33 PPM 722 10.0 
Females 689 

694 
707 
709 
703 
727 
711 
681 
729 
721 
706 
696 
716 
697 
687 
699 
725 
698 
682 
724 
708 
684 
705 
700 
714 
717 
701 
728 
713 
726 
715 
693 
710 
719 

. 691 
683 
686 

’ 6Y2 
712 
685 
718 
690 
730 
720 

9.8 
9.4 
9.5 
9.4 

10.0 
7.6 

10.2 
9.9 
9.0 
9.2 
9.3 
9.5 

10.0 
13.9 
10.0 
10.4 
9.4 
9.0 

11.2 
9.7 
9.3 
9.4 
9.6 
9.4 

10.1 
9.0 
9.1 
9.7 
8.0 
8.9 

14.1 
9.4 
9.2 
9.6 
9.8 
9.0 
9.7 
9.6 
9.3 
5.4 
9.3 
9.7 
8.8 
9.6 

4.9 
5.4 
5.0 
2.7 
5.2 
3.6 

20.2 
3.8 

MISSING 
1.6 
2.8 
2.9 
2.6 
5.2 
5.6 
1.7 
3.8 

10.9 
3.5 
5.1 
2.8 
2.9 

18.5 
4.7 
3.9 

10.3 
7.0 
3.2 
3.5 
5.0 
1.9 
3.4 
3.3 
3.3 
3.2 
3.9 
2.9 
4.7 
4.3 
3.1 

17.4 
1.7 
2.8 
2.7 
2.3 

- 
HGB 

k!” $1 
16.1 

HCT 

(%b) MCV 

15.4 
15.4 
15.0 
14.8 
14.9 
2.6 

15.4 
15.2 
15.3 
15.1 
15.3 
15.4 
16.0 
22.1 
16.1 
16.6 
15.4 
14.7 
16.8 
15.3 
15.0 
14.4 
15.0 
15.0 
16.3 
14.5 
14.8 
15.5 
12.3 
14.6 
20.6 
15.2 
13.8 
14.9 
15.1 
14.7 
15.5 
15.3 
15.1 
10.6 
15.2 
15.4 
14.1 
15.0 

46.9 46.9 
45.7 
45.7 
44.5 
44.1 
44.5 
38.0 
46.0 
45.3 
42.6 
43.7 
45.2 
45.3 
47.0 
66.6 
48.0 
48.9 
44.9 
44.1 
49.7 
44.7 
43.8 
43.5 
45.0 
44.4 
47.4 
42.3 
43.8 
44.9 
37.7 
42.4 
60.8 
44.9 
41.8 
44.3 
45.3 
43.3 
45.5 
45.1 
44.4 
39.0 
44.0 
46.4 
41.2 
44.0 

46.6 
48.6 
46.8 
46.9 
44.5 
50.0 
45.1 
45.8 
47.3 
47.5 
48.6 
47.7 
47.0 
47.9 
48.0 
47.0 
47.8 
49.0 
44.4 
46.1 
47.1 
46.3 
46.9 
47.2 
46.9 
47.0 
48.1 
46.3 
47.1 
47.6 
43.1 
47.8 
45.4 
46.1 
46.2 
48.1 
46.9 
47.0 
47.7 
72.3 
47.3 
47.8 
46.8 
45.8 

Plstelets Relics Neutrophils Lymphocytes Monocytes Eosinophils 

MCH , MCHC (per mmJx103) (%) (%) (%I 6) (%) 

16.1 27.0 65.0 
15.7 
16.4 
15.6 
15.7 
14.9 

3.4 
15.1 
15.4 
17.0 
16.4 
16.5 
16.2 
16.0 
15.9 
16.1 
16.0 
16.4 
16.3 
15.0 
15.8 
16.1 
15.3 
15.6 
16.0 
16.1 
16.1 
16.3 
16.0 
15.4 
16.4 
14.6 
16.2 
15.0 
15.5 
15.4 
16.3 
16.0 
15.9 
16.2 
19.6 
16.3 
15.9 
16.0 
15.6 

34.3 
33.7 
33.7 
33.7 
33.6 
33.5 

6.8 
33.5 
33.5 
35.9 
34.6 
33.9 
34.0 
34.0 
33.2 
33.5 
34.0 
34.3 
33.3 
33.8 
34.2 
34.2 
33.1 
33.3 
33.8 
34.4 
34.3 
33.8 
34.5 
32.6 
34.5 
33.9 
33.8 
33.0 
33.7 
33.4 
34.0 
34.1 
33.9 
34.0 
27.2 
34.6 
33.2 
34.2 
34.1 

920 
1170 
1060 
1260 
1200 
1180 
490 

1220 
1180 
1100 
1150 
1130 
1150 
1060 
200 

1010 
1190 
770 

1170 
1260 
12 10 
990 

900 
1250 
1170 
1150 
770 
920 

1300 
760 

1220 
970 

1200 
1150 
1250 
1210 
1180 
1190 
1340 
1130 

180 
14&l 

970 
1070 
1120 

1.20 
2.68 
0.94 
1.05 
1.61 
2.41 
9.70 
1.5 1 
0.96 
2.44 
1.26 
1.37 
1.40 
1.23 
1.51 
2.19 
2.09 
1.59 
1.98 
1.69 
1.63 
1.48 
2.56 
1.70 
2.19 
2.10 
1.61 
1.35 
1.49 
4.30 
1.18 
0.97 
1.78 
2.31 
1.87. 
1.42 
1.18 
1.54 
I.28 
1.46 

10.90 
1.26 
2.09 
1.80 
1.48 

23.0 
16.5 
30.0 
20.5 
27.0 
15.5 
20.0 

8.0 
37.5 
31.5 
24.5 
20.0 
24.5 
31.5 
33.0 
33.5 ~ 

9.5 
40.5 
18.0 
36.0 
36.5 
la.5 
21.5 
20.5 
53.5 
l1.b 
22.5 
28.0 
34.0 
45.5 
28.5 
33.0 
20.0 
23.5 
27.5 < 
42.0 
34.5 
20.0 
24.5 

a.5 
42.0 
20.5 
61.0 
30.0 

66.5 
68.5 
51.5 
74.0 
65.0 
37.5 
71.5 
89.5 
58.5 
62.0 
66.0 
75.5 
67.0 
54.5 
58.0 
64.0 
88.5 
44.5 
69.5 
56.5 
54.0 
80.5 
75.0 
69.5 
40.5 
83.0 
61.5 
67.5 
51.0 
47.0 
57.0 
49.5 
76.3 
74.0 
66.0 
44.0 
50.5 
66.5 
73.0 
73.0 
46.0 
66.0 
24.0 
61.5 

7.0 
9.5 

12.5 
15.5 

4.0 
6.5 
2.5 
61.0 
2.5 
3.5 
6.0 
7.5 
2.5 
7.5 

14.0 
8.0 
2.0 * 
1.5 

13.5 
8.5 
4.5 
7.0 
0.0 
2.5 
7.5 
4.0 
6.0 

13.5 
4.5 

14.0 
6.0 

12.5 
14.5 

3.0 
1.5 
5.5 
4.5 

10.0 
10.5 

1.5 
14.0 

8.5 
13.0 
11.5 
7.5 

1.0 
1.0 
1.0 
2.5 
1.5 
1.5 
0.0 
2.5 
0.0 
0.5 
0.5 
2.0 
2.0 
1.0 
0.0 
1.0 
0.5 
0.5 
1.5 
4.0 
2.5 
2.5 
1.0 
1.0 
2.0 
2.0 
0.0 
2.5 
0.0 
0.5 
1.5 
0.5 
3.0 
0.5 
1.0 
1.0 
9.5 
5.0 
3.0 
0.5 
0.0 
3.5 
0.0 
2.5 
1.0 



Group: 

LOO PPhl 
Fcmulcs 896 

833 
874 
842 
884 
866 
834 
877 
856 
860 
864 
895 
871 
841 
867 
868 
900 
888 

. 872 
835 
875 
838 
883 
889 
892 
894 
881 

E 

858 
890 

w 861 
816 
854 
865 
885 
869 
863 
837 
882 

Animal 

NO. 

85-S 

RBF 6 
(per mm x10 ) 

10.1 
9.9 
9.5 
9.9 

11.4 
9.7 
8.7 

10.4 
IL.7 
10.3 
9.6 
9.0 
9.4 

IO. I 
10.0 

9.4 
9.6 

10.1 
11.1 

9.8 
8.5 

10.5 
8.8 

10.0 
MISSING 

9.8 
9.9 

10.2 
Y.6 
9.1 

10.7 
9.6 
9.6 
9.7 
9.5 
9.5 
9.8 
9.4 
9.7 

(prr 
WBC HGB 

mm”xl0’) (gm %b) 

5.7 15.7 
3.9 15.4 

10.9 15.1 
5.1 16.4 
5.5 16.5 
3.5 14.6 
4.Y 14.0 
5.6 15.7 
2.6 17.1 
5.2 15 6 
4.8 15.2 
5.3 13.3 
4.6 14.6 
2.9 15.5 
6.7 15.8 
4.8 15.1 
2.1 15.1 
2.6 15.5 
6.8 17.2 
4,5 15.3 

13.3 13.1 
2.5 16.1 

12.5 14.2 
5.5 15.2 

MISSING MISSING 
3.8 15.2 
4.8 15.5 
4.5 15.5 
5.5 14.4 
4.3 15.0 
2.4 14.4 
4.9 15.0 
5.9 15.1 
6.4 15.2 
7.4 15.0 
4.5 14.9 
8.2 14.1 
6.0 15.0 
4.0 15.1 

HCT 

(%) MCV MCH MCHC 

Plaleyts i 

(per mm x10. 

46.8 46.3 15.5 33.6 1120 
45.4 45.9 15.6 33.9 1180 
44.7 47.0 1S.Y 33.8 910 
47.3 47.8 16.6 34.7 1050 
48.7 42.7 14.5 33.9 1390 
43.7 45.1 15.1 33.4 870 
42.0 48.3 16.1 33.3 1460 
46.5 44.7 15.1 33.8 1370 
52.2 41.1 13.5 32.8 1410 
p6.8 45.4 15.1 33.4 1170 
44.7 46.6 15.8 34.0 1290 
40.1 44.6 14.8 33.1 1360 
43.3 46.1 15.5 33.7 1310 
46.9 46.4 15.3 33.1 1490 
47.2 47.2 15.8 33.5 1200 
44.4 47.2 16.1 34.0 1320 
44.0 45.8 15.7 34.3 1190 
45.7 . 45.2 15.3 34.0 1330 
SO.8 45.8 15.5 33.8 700 
45.3 46.2 15.6 33.8 1050 
38.8 45.6 15.4 ’ 33.8 1570 
47.6 45.3 15.3 33.8 1030 
41.7 47.4 16.1 34.0 990 
46.1 46.1 15.2 33.0 1530 

MISSING MISSING MISSING MISSING MISSING 
44.7 45.6 15.5 34.0 1170 
45.3 45.8 15.7 34.2 910 
46.4 45.5 15.2 33.4 14 10 
43.6 45.4 15.0 33.0 1000 
44.0 48.3 16.5 34.1 910 
48.6 45.4 13.5 29.6 1150 
44.1 45.9 15.6 34.0 1130 
45.0 46.9 15.7 33.5 1070 
45.2 46.6 15.7 33.6 1160 
44.4 46.1 15.8 33.8 1390 
44.6 46.9 15.7 33.4 1220 
44.6 45.5 14.4 31.6 1080 
44.2 47.0 16.0 34.0 630 
45.2 46.6 15.6 33.4 950 

‘) 

Relics Neutrophils Lymphocytes Monocytes 

(%) (%6) (%) w6) 

Eosinophils 

(%) 
1.01 20.0 74.5 4.0 1.5 
0.91 20.0 73.0 4.0 
1.19 23.5 68.0 7.5 
0.73 48.5 45.0 6.0 
1.93 26.0 70.5 3.0 
1.03 35.0 57.5 4.0 
1.53 33.0 53.5 10.5 
1.12 25.0 66.0 6.5 
1.01 43.3 52.7 3.5 
0.74 32.5 57.5 5.5 
0.92 19.0 76.0’ 4.0 
2.90 57.0 31.5 11.0 
1.81 26.0 63.5 6.5 
1.52 27.0 7.0 2.0 
1.23 39.5 44.0 16.0 
1.46 32.0 50.5 16.5 
1.33 29.0 60.5 5.5 
1.00 33.5 60.5 4.0 
0.93 46.5 44.0 2.5 
1.27 17.0 69.0 9.5 
1.43 , 49.5 39.5 10.0 
1.48 26.5 72.0 1.0 
3.20 21.5 68.0 8.0 
2.9s 46.0 42.5 9.0 
1.22 14.5 74.5 3.5 
1.34 21.0 73.5 4.5 
1.34 27.5 62.5 8.5 
0.99 39.5 57.5 2.5 
2.02 32.5 52.0 9.5 
2.65 29.0 59.0 9.0 
1.94 39.5 49.5 11.0 
2.03 29.0 65.0 4.5 
1.75 17.5 74.5 6.0 
1.26 17.5 69.5 12.5 
1.74 43.0 46.5 9.5 
1.88 12.0 71.0 12.0 
2.11 31.0 61.5 7.0 
1.76 14.0 79.0 7.0 
2.37 22.0 69.0 7.0 

3.0 
1.0 
0.5 
0.5 
3.5 
2.0 
2.5 
0.4 
4.5 
1.0 
0.5 
4.0 
1.0 
0.5 
1.0 
5.0 
2.0 
7.0 
4.5 
1.0 
0.5 
2.0 
2.5 
7.0 
1.0 
1.5 
0.5 
6.0 
3.0 
0.0 
1.5 
2.0 
0.5 
1.0 
4.5 
0.5 
0.0 
0.5 



Animal No. 

40522 

40684 

49553 

40433 

40763 

40833 

40336 

40838 

40627 

% 
APPENDIX G2 

WHITE BLOOD CELL COUNT DISCREPANCIES 

Dosage 

Group 

10 ppm 

33 mm 

10 mm 

10 wm 

100 ppm 

100 ppm 

0 wm 

100 ppm 

33 mm 

Sex Coulter WBC Count Manual WBC Count 

9.3 <2.0 

18.5 <2.0 

20.6 (2.0 

9.9 -3.0 

20.1 -2.0 

10.9 <2.0 

16.0 -2.0 

12.5 -2.0 

17.7 <2.0 
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APPENDIX H1 

Me&v1 Bromide Chronic Studv 
Individual Behavioral Measurements 

Baseline Data 

Group: Animal Body Larnov NOVI Cross Locoact Resamp Reslat ForeGp HindGp Hotlat Footspl 
No. Wt. 

Control 
Males 

271 
272 

273 

274 
27.5 

276 

277 
278 
279 
280 

281 
282 
283 
284 

285 

286 

10 PPM 
Males 

473 
474 

47.5 
476 
477 

478 

479 

480 
481 
482 

483 
484 
485 
486 
487 

488 

33 PPM 
Males 

645 
646 

647 

648 

649 
650 
651 

652 
653 

654 
655 
656 
657 
658 

659 
660 

100 PPM 817 

Males 818 

819 
820 

821 
822 
823 
824 
825 
826 
827 

828 

829 
830 
831 
832 

20.9 
21.7 

18.9 
19.6 
19.4 

20.0 

19.5 
20.0 
22.5 
21.7 
22.9 

22.0 
23.4 

20.9 

20.6 

24.0 

21.8 
21.7 
19.2 
19.1 
19.1 

20.8 

20.4 

20.7 
22.1 
22.8 
22.9 

23.1 
22.5 
20.2 
21.2 

23.2 

21.8 

21.3 

18.2 

19.3 
18.9 
20.9 
19.9 
20.3 
‘7 0 --. 
22.8 

22.9 
22.9 
22.7 
22.7 

20.8 
23.2 

22.2 

21.7 

18.9 
19.5 

19.3 

19.9 
19.8 
‘I 0 --. 

22.0 
23.6 
21.2 

23.0 
22.3 

17.3 
21.8 
24.7 

15 
11 

6 
27 
17 

14 

13 
20 

1 
21 

38 
22 

5 
27 

10 
14 

24 

1 

23 
11 
28 

14 

7 

11 
18 
11 

10 
11 
10 

2 
47 
44 

38 
5 

6 
10 
10 
14 
11 

11 

6 
12 
23 

5 
26 
20 

4 

1 

21 

10 

11 

19 
5 

17 
6 

17 
15 

6 
15 

19 
16 
11 
20 
14 

85 
99 

92 
90 

103 
100 

105 
88 

121 

104 
89 

91 
100 

80 

112 

105 

99 
142 
106 

93 
82 

123 

105 

110 

103 
75 

103 

96 
97 

120 
107 

72 

95 

73 
108 

128 
96 
93 

118 

95 

99 
86 

97 
102 
12.5 
103 

87 
122 

99 
106 

114 

105 
104 

133 
114 
111 

87 
75 
85 

94 

90 
104 

98 
87 

6 
15 

8 

9 
8 

12 

7 
6 

10 
11 

7 

9 
11 

13 

7 

8 

6 
2 

8 
6 
7 

11 

9 

9 
7 

8 

9 
11 
11 

6 
5 
6 

3 
7 

9 
6 

15 

7 
8 
8 

14 

9 
9 

14 

10 
7 

7 
12 

7 
12 

8 

8 
11 

5 
8 
7 

8 
16 

8 
7 

13 

9 
10 

8 

199 
182 

134 
146 

140 

187 
200 

202 
184 

’ 205 
192 
208 
185 

199 

178 

199 

186 
181 

203 
200 
170 

160 

200 

171 
197 

192 
189 
185 
196 
220 
186 
168 

152 

139 

168 

178 
209 
167 

MISSING 
187 

211 
175 
184 
190 

181 
192 

185 
168 

179 
216 

181 

166 
203 

155 
178 
212 

187 
227 

159 
166 

210 

179 
194 
172 

260.7 278.8 35.0 
296.7 229.0 70.0 

157.2 448.4 46.7 

168.0 439.9 45.0 

181.7 400.9 48.3 

126.6 442.2 53.3 

174.2 432.0 55.0 
194.5 363.2 43.3 

229.5 303.7 75.0 
324.7 197.3 106.7 

188.5 304.8 91.7 
241.4 348.1 78.3 
249.8 240.6 123.3 
196.7 351.4 86.7 

289.4 178.9 66.1 

178.9 428.7 31.7 

158.3 392.1 30.0 

242.7 257.6 81.7 

152.5 438.3 63.3 
175.6 397.9 68.3 
196.6 395.3 30.0 

179.9 346.7 55.0 

139.2 484.0 66.7 

239.0 350.6 35.0 
212.2 281.1 43.3 
177.0 392.2 71.7 

179.5 391.7 66.1 

232.5 349.8 101.7 
189.1 438.3 68.3 
238.8 335.5 45.0 
242.7 305.6 85.0 

189.4 408.3 72.5 

229.3 302.7 56.7 

184.3 463.2 50.0 

209.8 411.8 58.3 

107.0 484.2 27.5 
188.9 398.0 63.3 

175.2 412.4 63.3 
221.9 234.5 55.0 

145.9 483.9 53.3 

271.7 228.6 51.7 

300.2 259.8 35.0 

174.3 440.2 95.0 

289.9 253.6 78.3 
257.3 301.2 121.7 
178.4 443.1 61.7 

265.3 264.6 63.3 
253.8 311.7 63.3 

275.9 210.0 43.3 

133.7 482.8 64.0 

215.3 306.8 51.7 

195.4 315.9 31.7 

131.4 438.0 65.0 

286.2 301.2 50.0 
178.6 352.0 65.0 
206.6 346.9 78.3 

320.9 297.8 70.0 

209.7 422.5 37.5 

186.2 345.9 98.3 

266.9 307.5 96.7 

206.6 366.3 85.0 

181.2 374.2 71.7 
2 3 5 . I 393.2 31.7 
186.9 ?91.3 95.0 

243 

13.3 
23.3 

37.5 
10.0 

23.3 
30.0 
25.0 

26.7 

37.5 
23.3 
90.0 
20.0 
36.7 
45.0 

21.7 

7.5 

15.0 

20.0 

41.7 
25.0 

MISSING 

13.3 
10.0 

21.7 

27.5 
46.7 
62.5 
46.7 
41.7 
36.7 
57.5 
70.0 

26.7 

7.5 

21.7 

17.5 
20.0 
25.0 
20.0 
20.0 

20.0 
23.3 
23.3 
70.0 
55.0 
45.0 

65.0 
26.7 

31.7 

13.3 
10.0 

31.7 

21.7 
MISSING 

16.7 
38.3 
45.0 
23.3 
26.7 

45.0 
40.0 

30.0 
77.5 
70.0 

8.5 
7.9 

5.9 
10.5 

6.0 

8.9 

9.2 
8.5 
8.0 
5.5 
7.0 
6.3 

11.4 
4.7 

9.5 
10.9 

5.2 

5.3 
8.5 
8.4 

10.7 

12.1 

9.9 
16.0 

4.7 
7.6 
5.2 

6.4 
5.2 
5.0 
7.9 

17.0 

11.4 

10.0 

11.9 

6.1 
MISSING 

6.4 
5.6 

7.5 

5.0 
5.4 
5.4 
7.8 
7.5 

9.8 
5.8 
4.9 

10.2 

15.3 

6.9 
6.4 

8.4 
8.7 
6.5 

7.9 
4.6 
5.2 
9.3 

8.3 
7.5 
5.2 
8.1 
7.3 

5.6 
5.4 

6.4 
6.5 
5.7 

5.2 

5.8 
5.5 

5.8 
5.2 
5.3 
5.3 
4.9 
5.8 

5.5 

5.4 

4.8 
5.5 
5.2 
5.4 
4.8 

5.3 

5.1 
5.7 

5.0 
5.5 
4.3 

4.9 
MISSING 

6.0 
5.6 
5.2 

5.5 
5.4 

5.5 

5.9 
5.5 
5.6 
4.7 

5.6 

3.7 
4.8 

4.6 
5.6 
4.3 
4.4 

4.9 
4.6 

4.4 

4.8 
5.0 

5.1 
6.5 

5.9 
5.J 
5.6 
5.5 
5.4 
5.1 

5.0 

4.5 
4.6 
4.7 
5.7 



Methyl Bromide Chronic Study 
Individual Behavioral Measurements 

3-Month Testing 

Group: Animal Body Latnov Novt Cross Locoact Resamp Reslat ForeGp HindGp Hotlat Footspl 

No. Wt. 

29.0 7 100 7 9.3 Cortuol 

Males 

271 
272 

273 

274 
275 
276 
2.77 
278 

279 
280 
281 
282 

283 

284 

285 
286 

33.0 28 65 7 

28.3 7 92 6 
32.2 9 119 13 

28.4 14 118 7 

30.6 17 120 5 

27.5 8 138 S 
30.2 29 120 s 

30.0 20 110 7, 

31.9 19 108 9 

32.1 10 109 16 
27.8 29 98 8 
29.7 33 108 4 

33.0 19 89 8 

27.0 1s 120 10 

30.0 28 102 7 

180 

199 

189 
213 
202 

188 
187 
170 

167 
* 188 

191 
212 
172 

202 

MXiSING 

179 

187.0 
224.6 

164.4 

198.3 
191.0 

157.6 
175.1 
113.6 

264.5 
138.8 

179.9 
233.3 
182.2 

154.5 

242.0 

236.3 

438.4 
309.2 

438.7 

394.3 
347.7 
465.0 

373.9 
484.8 
299.5 
484.6 
440.1 

329.5 
437.8 

396.3 

337.4 
345.1 

50.0 

95.0 

36.7 
95.0 

120.0 
100.0 

123.3 
145.0 

123.3 
123.3 

138.3 
61.7 
76.7 

111.7 

56.7 
100.0 

63.3 
80.0 

43.3 

50.0 

36.7 
81.7 
36.7 
80.0 
60.0 
66.7 
85.0 

45.0 
35.0 

SO.0 

40.0 

63.3 

7.4 

10.3 

11.9 

7.0 
12.6 
12.4 

7.7 

9.1 
9.1 

10.7 

11.9 
5.3 

10.6 

8.9 
8.5 

5.3 
5.4 

5.3 

4.9 
5.5 

5.7 
4.7 
5.4 

5.8 
5.8 

5.0 
5.8 
5.1 

5.5 

4.9 
6.4 

10 PPM 
Males 

473 32.6 2 125 6 198 261.9 323.4 101.7 43.3 5.3 5.3 

474 34.2 34 146 2 130 192.7 392.6 73.3 40.0 4.9 5.6 

47s 28.2 23 107 9 197 158.5 484.5 95.0 50.0 12.9 6.4 

476 28.9 7 112 11 197 252.7 365.6 86.7 56.7 14.4 MISSING 

477 31.0 38 100 8 191 258.1 352.0 88.3 21.7 8.6 5.2 

478 32.7 10 100 7 184 453.2 208.0 106.7 60.0 10.2 5.9 

479 31.5 26 122 4 195 198.7 392.3 32.5 15.0 6.0 4.6 

480 37.6 22 92 4 137 204.7 394.1 106.7 63.3 18.4 5.2 

481 30.5 6 139 9 170 186.2 378.7 100.0 70.0 6.2 5.6 

482 33.5 19 121 6 177 186.0 438.7 70.0 63.3 11.4 5.7 

483 29.9 12 95 8 189 309.9 165.1 71.7 83.3 4.5 5.3 

484 31.5 30 94 10 194 143.5 440.4 121.7 86.7 12.8 6.1 

485 31.9 9 149 7 158 243.7 206.7 110.0 55.0 8.1 5.5 

486 30.5 24 126 5 174 190.1 393.6 96.7 33.3 12.9 4.5 

487 30.5 2 136 12 180 201.6 371.9 106.7 65.0 12.1 4.8 

488 33.8 18 94 7 170 196.8 415.7 106.7 40.0 16.3 5.3 

33 PPM 
Males 

645 30.4 33 108 S 203 185.6 393.0 88.3 46.7 18.3 5.3 

646 29.9 26 149 7 160 268.6 256.4 105.0 52.5 6.2 6.0 

647 30.0 23 119 4 194 194.5 347.0 123.3 68.3 15.6 5.5 

648 33.9 21 105 11 209 123.9 484.8 65.0 33.3 13.1 5.5 

649 30.5 41 97 6 189 300.9 261.2 120.0 50.0 17.0 5.2 

650 32.4 9 99 9 21 204.2 355.2 75.0 95.0 5.0 6.0 

651 31.4 13 122 7 161 258.8 258.2 120.0 43.3 10.1 6.3 

652 31.6 22 125 11 219 291.4 128.5 75.0 28.3 12.1 4.6 

653 29.3 24 105 6 180 221.5 336.2 72.5 27.5 7.2 5.0 

654 32.7 33 124 3 162 179.7 446.8 101.7 71.7 5.7 5.2 

655 30.7 2s 98 9 189 248.5 396.8 78.3 63.3 6.3 MISSING 

656 29.9 45 91 7 186 193.9 396.6 143.3 53.3 5.0 4.8 
657 32.5 70 110 1 166 193.1 349.6 93.3 50.0 4.4 5.3 

658 37.4 28 71 8 169 188.1 390.1 118.3 63.3 9.6 6.0 

659 29.1 12 116 8 202 268.4 253.5 116.7 66.7 7.8 5.5 

660 31.2 4 148 9 169 260.4 262.2 78.3 60.0 9.6 5.4 

100 PPM 
Males 

817 28.9 20 77 3 128 250.9 259.0 138.3 56.7 36.7 MISSINGa 

818 31.1 33 77 s 152 275.3 270.1 93.3 45.0 17.5 MISSING 

820 30.4 35 120 s 196 252.7 262.4 143.3 95.0 19.2 ” MISSING 

821 28.7 2 111 5 139 242.4 279.3 103.3 60.0 10.1 MISSING 

822 28.2 180 0 0 65 446.9 261.1 96.7 50.0 15.6 MISSING 

823 23.8 180 0 0 52 327.8 308.1 120.0 50.0 MISSING MISSING 

824 31.8 21 90 2 174 191.6 394.2 103.3 90.0 7.3 MISSING 

826 32.6 52 12s 4 168 364.3 240.7 115.0 86.7 13.3 MISSING 

827 27.5 25 78 6 12s 452.2 214.5 121.7 105.0 15.1 MISSING 

829 26.6 180 0 0 10 221.8 268.7 88.3 83.3 12.5 MISSING 

830 28.0 30 100 4 153 268.8 277.3 118.3 65.0 10.1 MISSING 

831 27.5 180 0 0 41 255.8 305.7 116.7 85.0 10.0 MISSING 

832 27.0 180 0 0 46 440.5 123.3 111.7 96.7 18.7 MISSING 

aAnimals in this group unable to perform task due to neurologic dysfunction. 
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Methyl Bromide Chronic Study 
Individual Behavioral Measurements 

6-Month Testing 

Group: Animal Body Latnov Novt cross Locoact Resamp Reslat ForeGp HindGp Hotlat Footspl 

No. Wt. 

Control 271 33.3 

Males 272 

274 
27s 
276 
277 
278 

279 
281 

282 

283 

284 

285 

10 PPM 
Males 

473 
474 
47s 
476 
477 
478 

419 
480 
481 
482 

483 
484 
485 
486 

483 
488 

33 PPM 
Males 

645 
646 

647 
648 
649 

650 
651 
652 

653 

654 

655 
656 
657 
658 
659 
660 

40.0 

39.5 
35.9 
36.8 
31.7 
34.3 
31.2 

38.8 

32.3 

35.9 

38.2 
30.8 

35.8 
38.2 

33.5 
33.3 
38.1 
37.5 
38.4 

43.5 

35.5 
37.3 

33.1 
36.7 
36.2 
35.0 

35.7 
37.3 

36.6 
35.0 
33.2 
39.3 
35.3 
41.1 

38.7 

38.0 
32.7 

36.0 

33.0 
32.8 
35.2 
40.6 
33.6 
35.8 

10 

18 
11 

58 
13 
12 

7 
15 
22 

2 

8 
22 

18 

17 
122 

1s 
18 
18 
17 

9 
20 
10 

23 
IS 
16 
10 
12 

43 
20 

34 
60 
28 
15 

8 
11 

24 

13 
15 

15 

9 
2s 

13s 
10 
17 
12 

80 

95 

12s 
10s 
117 

7s 
133 
128 
111 

116 

134 
82 

103 

106 

55 
124 
140 
133 
126 
144 
120 

112 

131 
86 
71 

133 
128 

89 

90 

99 
83 
82 

135 
125 
131 

113 
113 

12s 

128 
82 

10s 
45 

131 
95 

118 

5 

8 

9 
3 
7 
5 
6 
6 

6 

7 

9 
7 

8 

5 
2 

8 
7 
5 

9 
5 

3 
10 

6 
8 
6 
5 
7 

5 
7 

4 

3 
5 
7 

9 
6 
S 

8 
4 

7 
6 

2 
1 
S 
4 

6 

185 
190 

178 
200 
198 

197 
181 
182 

159 
178 
192 

149 
200 

193 
8 

169 
159 
169 
188 
172 

155 

145 

169 
146 

199 
173 
144 

150 

141 

178 

147 
161 
167 
176 

159 
165 
164 

174 

134 
172 

155 
117 
137 
158 
158 

236.9 372.5 

239.3 271.5 

217.2 304.8 
228.1 412.2 
204.5 365.2 
178.3 379.9 
161.3 453.6 

172.2 347.3 

198.9 421.4 

207.5 383.8 

158.2 437.9 

232.6 353.6 

151.0 437.8 

301.7 200.9 

181.4 391.9 

176.7 391.7 
212.8 346.4 

159.4 394.6 
205.4 385.1 
224.5 259.9 
226.9 337.0 

180.4 470.6 

218.0 363.1 
2s1.3 340.5 
209.1 347.1 
225.4 286.2 

158.7 470.0 

181.2 392.4 
207.0 332.4 

190.8 366.7 

189.9 373.7 
156.8 439.6 

148.4 484.1 

231.0 255.3 

179.8 360.3 

227.7 298.9 

218.0 401.8 

251.2 344.2 

170.6 484.0 

208.4 428.7 

155.9 483.9 

156.9 439.6 

206.7 383.3 
205.5 335.6 

213.4 378.2 

96.7 65.0 
116.7 56.7 

96.7 53.3 
133.3 86.7 

95.0 91.7 
113.3 58.3 
133.3 113.3 
113.3 76.7 

90.0 50.0 

93.3 46.7 

90.0 66.7 
96.7 68.3 
58.3 60.0 

100.0 33.3 
73.3 41.7 

111.7 83.3 
96.7 61.7 
76.7 73.3 
85.0 47.5 

111.7 70.0 

118.3 106.7 

106.7 83.3 
103.3 83.3 

98.3 55.0 
118.3 56.7 
133.3 56.7 

98.3 48.3 

113.3 55.0 
93.3 83.3 

48.3 43.3 
126.7 75.0 
120.0 101.7 
115.0 58.3 
138.3 76.7 

113.3 53.3 
106.7 60.0 
105.0 96.7 

76.7 56.7 
110.0 101.7 
105.0 36.7 

81.7 41.7 
115.0 53.3 
103.3 63.3 

85.0 41.7 
103.3 58.3 

9.1 
12.1 

lS.3 
12.3 
12.8 

9.3 
7.9 

10.2 

5.1 

6.9 
7.4 
7.2 

4.8 

3.2 
15.2 

7.2 
7.8 

10.0 
17.3 

3.4 
12.5 

7.2 
13.3 

8.1 

8.8 
10.7 
10.1 

12.0 

7.9 

15.5 

11.4 
13.3 
18.4 

7.8 

10.0 
7.0 

11.5 

8.7 

12.6 

5.8 

7.1 
5.0 

9.6 
4.6 
9.5 

5.4 
6.1 

6.0 

5.9 
5.4 
6.1 
5.7 
6.0 
6.6 

5.5 

5.1 

5.9 a 

6.4 

5.6 
7.6 

5.9 
5.9 
5.6 
5.0 
5.0 

5.7 
5.8 
5.4 

4.9 
5.7 
4.5 

5.0 
5.3 
6.1 - 

5.8 
6.0 
6.6 
6.5 
6.J 

5.6 
5.3 

4.6 
5.5 

6.7 
5.7 

4.9 
4.8 
5.6 
5.7 
6.6 
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Methyl Bromide Chronic Study 
Individual Behavioral Measuremenu 

g-Month Testing 

Group: Animal Body LalrlOV Novt Cross Locoact Rcsamp Reslat ForeGp HindGp Hotlat Footspl 

No. Wt. 

Control 
Males 

274 
275 

276 
277 
278 
281 
282 

283 

284 
285 

10 PPM 

Males 
474 
475 
476 
477 

479 
480 

4S2 

483 

485 
486 
487 

488 

33 PPM 646 
Males 647 

648 

649 
650 
651 

653 
655 
656 

’ 657 

659 
660 

48.1 
41.0 

44.6 
38.6 
39.6 
42.0 
34.5 
41.5 

42.7 
35.4 

45.6 
38.5 
38.0 
41.8 
44.5 

49.6 
42.6 

33.9 
42.3 

41.5 
42.0 

45.5 

39.0 
39.9 
41.1 
39.5 
45.5 
41.3 

35.2 

38.2 
38.3 
38.3 

39.3 
43.5 

7 
5 

12 
24 

114 
14 

17 
31 

22 

1s 

20 
11 

107 
15 

13 

7 

59 
22 

19 
2 

14 

18 

16 
17 

19 
17 

1 

8 

16 
23 
12 

28 
13 

1 

161 
145 

157 
126 

66 
155 

70 
98 

110 

73 

73 
145 

60 
10s 
124 

90 

94 
92 

102 

102 
102 

120 

88 
131 
142 
128 
168 

135 
85 

13s 

95 
68 

92 
76 

3 160 

6 144 

3 150 

3 170 
1 125 

5 99 
6 153 
2 163 

7 170 

s . 134 

6 178 

3 120 
2 150 
6 150 

9 189 

6 134 

3 169 
6 151 

8 MISSING 

7 154 

8 136 
4 173 

8 146 
4 142 

3 150 

s 183 

3 107 

3 126 

8 164 

7 139 
8 137 
4 134 
8 187 
2 109 
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194.0 393.2 
127.2 440.0 

160.7 437.8 
201.0 349.3 
123.7 483.6 
164.4 438.3 
76.5 484.0 

217.7 345.0 

159.7 441.7 
1962 346.0 

449.0 248.5 
211.9 322.6 

83.0 484.0 
65.4 483.9 

248.1 288.4 

350.8 250.9 
173.0 368.5 
277.3 210.1 

332.2 246.5 
209.9 302.8 

86.8 483.9 
209.3 301.3 

176.5 418.4 
171.9 390.5 
153.5 443.5 
152.2 415.5 
253.9 255.6 
175.0 438.1 
222.4 303.6 
162.2 483.6 
134.6 437.7 
112.3 483.8 

82.6 439.6 
263.1 345.9 

101.7 
123.3 

93.3 
73.3 

141.7 

83.3 
85.0 
88.3 

110.0 

96.7 

91.7 
108.3 
108.3 

58.3 
96.7 

106.7 

96.7 
111.7 

101.7 

101.7 
105.0 

86.7 

76.7 
121.7 
116.7 

90.0 
90.0 

10617 

70.0 
66.7 
95.0 
96.7 

91.7 
115.0 

61.7 
30.0 

100.0 
80.0 

105.0 
75.0 

98.3 
56.7 

80.0 

88.3 

56.7 
83.3 
73.3 
90.0 
87.5 

91.7 
75.0 

66.7 

90.0 

76.7 
75.0 

90.0 

56.7 
61.7 
66.7 

108.3 

58.3 
60.0 

65.0 
86.7 
88.3 
61.7 

75.0 
95.0 

8.1 

2.6 
6.8 

6.9 
6.6 

4.9 
5.1 
9.7 

6.5 

15.9 

8.6 

9.8 
8.0 

8.9 
10.0 

7.8 

5.7 
5.5 

6.3 

5.4 
4.5 

9.5 

5.3 
7.9 
6.4 

9.4 
3.4 
7.8 

4.9 
6.6 

10.5 

3.6 
4.5 

9.8 

4.8 

5.0 
6.2 

5.7 
5.9 
6.0 
5.7 
5.0 

5.8 
6.2 

5.1 * 

6.5 
5.5 
5.0 

5.1 

5.9 
4.7 

5.8 

6.7 

5.9 
5.0 

5.2 

6.1 
6.3 
5.5 

5.6 
5.7 

6.1 

5.3 

5.9 
5.2 
5.2 
5.0 

6.6 



Methyl Bromide Chronic Study 
Individ& Behavioral Measuremints 

12-Month Testing 

Group: Animal Body Larnov Novt Cross Locoact Resamp Reslat ForeGp HindGp Hotlat Footspl 

No. Wt. 

274 50.1 7 3 269.5 208.9 

275 
276 
277 
278 
281 

282 
283 

284 
285 

45.9 
48.0 
40.9 
42.1 
46.6 

37.9 
47.1 

45.6 

39.0 

1 
7 

24 

1 
2 

10 
5 

26 

15 

160 
147 

154 
116 

135 
156 

87 
110 

154 

99 

155 
154 

163 
192 
224 

119 
160 

149 

11s 
210 

193.8 390.0 

157.5 442.6 

73.0 484.4 

169.1 423.0 

203.0 377.9 
191.3 408.8 
187.4 460.4 

184.1 390.3 

187.5 395.7 

Conk01 
Males 

10 PPM 
Males 

33 PPM 
Males 

474 

475 

476 
477 

479 
480 

482 
483 
485 
486 

487 

488 

646 
647 

648 

649 
650 
651 

653 
655 
656 
657 

659 
660 

42.1 
42.4 

38.1 
45.2 
44.5 

49.8 

47.0 
37.8 
45.6 
44.9 
46.5 

46.7 

42.6 
42.6 

40.8 
42.0 
48.4 
44.0 

39.0 
43.4 
43.5 
43.7 
44.2 

47.5 

29 
22 

22 

57 
47 

38 

2 
32 
10 
12 

8 

3 

49 

25 
11 
45 
12 

6 
1 

47 
45 
55 
20 

1 

116 

109 
117 

104 
116 

102 

91 
117 

80 
115 

76 
144 

131 

120 

152 
114 
142 

105 

92 
84 
76 
60 

100 

126 

5 
4 

7 

3 
3 

3 
4 

6 
3 
4 
4 

4 

1 

7 
3 
2 
3 
7 
6 

7 
3 
2 
6 

7 

163 
140 

194 
166 

179 
141 

133 
181 
141 
141 

119 
153 

128 

159 
189 
188 
136 
160 

179 
162 

137 
13 

138 

158 

193.2 399.6 

231.9 300.7 

216.6 383.4 

156.7 438.2 

66.6 484.4 

233.8 303.5 

170.4 449.5 

265.8 259.9 

208.9 371.5 
185.2 392.2 
224.0 274.7 

242.1 371.5 

304.7 194.9 

196.3 354.2 

60.0 484.5 

209.5 408.7 
230.4 348.8 

278.9 333.6 

249.9 300.0 

173.5 437.9 
152.1 451.5 

446.8 121.6 

251.6 281.1 

331.6 226.8 

101.7 
81.7 

106.7 
83.3 
95.0 

88.3 
111.7 
110.0 

60.0 
85.0 

108.3 

78.3 
85.0 

81.7 
65.0 

91.7 

136.7 
106.7 

90.0 
88.3 

120.0 

78.3 

80.0 

108.3 
56.7 

73.3 
90.0 
91.7 

46.7 
72.5 

118.3 
96.7 
98.3 

76.7 

103.3 
108.3 

98.3 
90.0 

106.7 

91.7 
110.0 

95.0 

96.7 

96.7 

110.0 

93.3 
101.7 

85.0 
85.0 

95.0 
901.7 

61.7 
90.0 
75.0 

100.0 

93.3 

66.7 

101.7 
86.7 

93.3 
55.0 
73.3 
41.7 
83.3 
76.7 

106.7 

85.0 

78.3 

7.7 

2.0 

5.9 
5.2 

5.1 
9.0 
8.4 

4.5 

6.6 
11.3 

4.2 

3.8 

7.1 

9.7 
4.1 

4.3 

3.8 

4.9 
8.7 
9.7 
6.1 

15.2 

5.8 
6.2 

2.1 

6.9 
7.7 
9.1 
4.8 
8.6 
5.3 

10.5 

3.4 
10.6 

5.6 
5.1 

6.5 
4.8 
5.4 

5.0 

5.0 
5.8 

5.0 
5.7 

5.9 
6.8 

5.6 

5.5 
4.9 

6.9 

6.1 
5.7 
6.4 
5.6 
4.5 

6.1 

6.4 

6.2 

6.2 
5.5 
5.6 
6.2 

5.3 
6.1 
5.1 
5.0 
5.8 

6.8 

247 



Methyl Bromide Chronic Study 
Individual Behavioral Measurements 

15-Month .Tesling 

Group: Animal Body 
No. Wt. 

Lamov Novt Cross Locoact Resamp Reslat -ForeGp HindGp Hotlat Foo~spl 

Control 
Males 

10 PPM 
Males 

33 PPM 
Males 

274 
275 
276 
277 

278 
281 

282 
283 
284 
285 

474 
47s 

476 
477 

479 

480 
482 
483 

485 
486 
487 

488 

646 
647 
648 
649 
650 
651 
653 
655 

656 

657 

659 
660 

52.6 
47.2 
49.4 

44.7 

43.8 

51.8 
38.7 
47.7 

46.2 

39.0 

51.1 
45.4 

42.0 

46.7 
46.5 

53.5 
46.6 
36.0 
47.5 

45.9 
47.7 

49.5 

46.6 
45.0 
39.1 
46.1 
48.7 
47.5 

39.0 
43.5 

43.2 
45.0 

44.6 
50.0 

~~ISSING 
12 
18 

6 

16 

1s 
20 
30 
12 

10 

28 
18 

16 

19 
10 

82 
4 

25 

9 
32 
16 

1s 

17 
16 
16 

2s 
22 
25 

1 

1s 

28 
5 

14 

7 

53 
148 
141, 

123 

93 
148 
116 

119 
103 
128 

118 

97 
141 
42 

160 

65 
127 
100 

127 

68 
140 

153 

89 
66 

144 

107 
158 
116 

70 

95 

99 

94 
135 
105 

1 
7 
5 

7 

8 

3 
6 
S 
8 
4 

7 
6 

4 
2 

3 
2 
4 
4 

5 

5 
5 
4 

6 
4 
3 
6 
1 
5 
6 

9 
4 

3 

6 
6 

141 
142 

194 

169 
185 

113 
14s 
144 

165 
150 

174 
170 

180 
70 

89 
111 

119 
160 

143 

139 
115 

70 

142 
129 
170 
172 

67 
142 

158 
162 

133 

5s 

139 
121 

248 

70.4 484.2 
124.9 438.5 

91.3 484.1 

201.3 403.1 

206.6 341.6 

167.0 479.3 
158.2 455.2 
139.6 454.3 

196.3 368.5 
172.8 475.0 

510.4 23.2 

183.6 462.8 

168.1 439.3 
271.8 307.8 

199.4 342.9 

95.5 484.1 

155.5 398.5 

203.6 379.6 
171.6 398.9 
225.2 392.3 
230.9 257.4 

74.0 483.8 

229.5 326.7 
230.1 393.3 
167.2 421.6 

125.8 483.9 
131.9 438.1 
218.8 337.7 
293.1 188.2 

170.5 445.3 

235.7 396.2 

371.6 160.4 

310.2 254.0 

252.9 282.7 

93.3 
96.7 
88:3 
85.0 

113.3 

98.3 

53.3 
61.7 

80.0 
68.3 

116.7 
86.7 

100.0 
75.0 

81.7 

115.0 
90.0 

65.0 
110.0 

110.0 
110.0 

110.0 

82.5 
108.3 
113.3 

98.3 
66.7 

106.7 
50.0 
60.0 

106.7 

83.3 
100.0 

125.0 

50.0 
71.7 
93.3 
15.0 

106.7 
76.7 

63.3 
55.0 

86.7 
51.7 

80.0 
66.7 

86.7 
63.3 
30.0 

85.0 
75.0 
56.7 
71.7 

93.3 
95.0 

48.3 

45.0 

66.7 
83.3 
68.3 
55.0 
51.7 

32.5 
32.5 

53.3 

90.0 
83.3 

98.3 

6.2 6.4 
3.6 5.6 

10.7 7.0 
3.0 5.4 
3.4 4.9 
6.5 6.2 
4.4 5.8 

10.1 5.6 
4.0 5.7 
9.5 6.4 

7.0 6.5 
6.4 6.8 

3.4 5.2 
11.1 5.4 

3.1 5.8 
10.0 6.1 

6.2 4.6 
8.1 5.5 

10.4 6.2 
7.3 5.9 

11.4 5.8 

8.0 5.6 

5.2 
6.8 

12.1 
8.5 
5.1 
6.3 
5.2 

3.9 

9.4 
5.3 
4.3 

7.5 6.3 

6.2 
6.0 
7.3 
5.8 
5.5 
5.5 

MISSING 
6.2 

5.2 

5.4 
6.2 



Methyl Bromide Chronic Study 
Individial Behavioral Measurem&s 

1%Monlb Testing 

Group: Animal Body Latnov Novt Cross Locoact Resamp Reslat ForeGp HindGp Hotlat Footspl 

No. Wt. 

Control 
Males 

10 PPM 
Males 

33 PPM 
Males 

274 

276 

278 
282 
283 

285 

474 
47s 
476 

480 
482 

486 

487 

488 

647 
648 

649 
651 
655 
656 

660 

54.6 29 138 3 117 
51.4 4 161 3 156 

38.8 12 137 9 165 

37.3 1s 86 6 128 

49.7 13 102 7 146 
40.3 16 127 7 131 

50.9 8 126 9 186 
46.1 13 61 4 151 

42.4 8 110 7 r 17s 

56.2 21 125 5 134 

45.3 23 113 4 142 

47.1 24 126 5 128 

46.9 13 87 3 128 

49.2 75 66 2 133 

44.3 2 142 7 186 
40.3 10 151 2 176 

48.4 22 62 4 135 
48.6 13 153 3 101 

41.4 57 118 3 50 
41.4 14 133 s 95 
48.9 44 85 S 159 

313.7 276.4 
185.7 419.9 
168.5 422.9 
172.1 392.1 
157.5 471.7 

177.8 348.9 

149.5 483.4 
96.8 484.0 

194.7 392.7 

202.5 329.2 

120.4 438.5 

162.3 394.5 
125.6 483.5 

175.7 367.1 

231.2 334.8 
96.0 483.9 

130.6 483.5 
164.0 437.9 

82.4 483.9 

283.9 211.6 

238.3 316.6 

95.0 
126.7 

121.7 
75.0 
68.3 

93.3 

98.3 
108.3 

86.7 

93.3 
106.7 

75.0 

90.0 
76.7 

101.7 
93.3 

100.0 
113.3 

36.7 

106.7 
101.7 

85.0 12.7 

80.0 15.2 

78.3 6.9 
95.0 5.4 
56.7 4.2 
70.0 9.0 

91.7 8.4 
85.0 8.1 
60.0 5.7 

96.7 8.9 

68.3 5.6 

55.0 12.5 

71.7 6.1 
75.0 10.9 

66.7 8.5 
73.3 4.0 

86.7 6.0 
80.0 9.7 
53.3 6.4 

73.3 12.0 

101.7 7.4 

5.6 
7.4 

5.3 
5.1 

6.0 
6.8 

6.2 

6.8 
6.2 

6.4 

5.6 
6.2 

6.2 
6.4 

6.4 
6.0 
6.6 
6.5 

5.7 
5.1 

6.8 

249 



Methyl Bromide Chronic Study 
Individual Behavioral Measurements 

II-Mouth Testing 

Group: Animal Body Latnov Novt Cross Locoact Resamp Reslat ForeGp HindGp Hotlat Footspl 

No. Wt. 

274 55.7 Control 
Males 276 

278 

282 

283 
285 

52.4 

43.7 
37.6 

49.7 
41.6 

16 

30 
20 

5 

10 
12 

143 5 

150 1 

102 5 
118 6 

107 4 
131 7 

162 

85 
142 

111 

132 

143 

139.3 
203.2 

76.9 

149.4 
166.9 

214.8 

445.6 

392.2 

484.3 
442.4 

483.8 
332.8 

93.3 
106.7 

116.7 

88.3 
60.0 

.93.3 

115.0 

80.0 

115.0 

73.3 
61.7 
75.0 

9.8 6.5 
8.0 6.9 
5.7 6.2 
2.9 5.4 

10.5 6.2 
7.1 5.7 

10 PPM 
Males 

33 PPM 

Males 

474 
475 
476 

480 
482 

486 

487 
488 

647 

648 

649 
651 
655 

660 

46.4 
45.2 
42.4 

57.7 

39.9 
48.8 

49.4 
50.9 

43.2 

38.4 

47.8 
52.3 

40.0 
48.9 

7 

27 

15 
15 
14 

16 

16 
57 

15 

9 
22 

13 
11 
11 

141 5 

94 3 
129 5 

160 3 
86 7 

93 6 
141 4 

123 .l 

161 2 

171 1 

114 5 
127 5 

95 8 
131 7 

149 
!47 
157 

86 
135 
168 

113 
160 

142 

147 

175 
114 

134 
165 

372.7 
233.7 

281.3 
235.3 

56.4 

156.6 

238.9 
159.0 

313.4 
205.1 

221.6 
225.5 

173.8 
64.8 

23.2 

389.5 
344.3 

345.4 
484.2 

484.0 
299.1 
442.1 

173.3 

363.0 

267.7 

368.7 
431.2 
484.2 

133.3 
123.3 
115.0 

103.3 
66.7 

MISSING 

108.3 
81.7 

110.0 

76.7 

93.3 
136.7 

60.0 

103.3 

66.7 
121.7 

96.7 

70.0 

90.0 
58.3 
58.3 
86.7 

90.0 

63.3 

65.0 

93.3 

43.3 
95.0 

7.5 5.4 
7.0 6.2 

9.9 5.7 
14.6 5.6 

5.3 4.7 
5.4 MISSING 

4.6 5.4 
6.8 6.5 

10.6 6.9 

9.4 5.7 

6.8 6.8 
3.6 5.1 
6.6 6.4 
6.1 6.9 
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Methyl Bromide Chronic Study 
Individual Behavioral Measurements 

24-Month Testing 

Group: Animal Body Latnov Novt Cross Locoact Resamp Reslat ForeGp HindGp Hotlat Fooaspl 
No. Wt. 

5.1 Control 274 
Males 276 

278 
282 
283 
285 

49.9 
47.2 
45.1 
37.5 
51.8 
41.2 

32 
18 
2 

26 
7 

25 

129 
104 
148 
115 
97 

106 

122 
142 
170 
132 
122 
118 

185.5 
167.1 
208.6 
176.3 
201.4 

87.6 

394.3 
436.8 
354.1 
438.6 
360.7 
484.5 

81.7 
85.0 

108.3 
116.7 
101.7 
108.3 

51.7 
90.0 
75.0 
75.0 
91.7 
71.7 

17.4 
6.7 
9.2 
6.1 
6.1 

18.0 

6.2 
5.1 
5.3 
6.1 
6.0 

33 PPM 
Males 

Control 
Females 

10 PPM 
Females 

33 PPM 
Females 

100 PPM 
Females 

563 
566 
568 
571 
573 
574 

734 
737 
738 
740 
742 
743 

904 
906 
910 
911 
915 
918 

10 PPM 
Males 

474 
475 
476 
480 
482 
486 
487 
488 

647 
648 
649 
651 
655 
660 

373 
377 
378 
380 
382 
384 

561 

48.6 
47.2 
43.0 
55.7 
39.0 
44.5 
51.8 
50.8 

40.5 
37.8 
49.3 
53.1 
37.3 
46.1 

38.3 
36.5 
41.7 
41.4 
38.4 
41.2 

46.6 
57.9 
38.8 
48.0 
38.7 
40.9 
53.0 

41.6 
38.1 
32.8 
40.4 
34.9 
34.7 

27.7 
25.8 
43.9 
34.5 
36.8 
30.5 

13 
20 
21 
60 
55 
36 
15 
20 

41 
8 
9 

27 
19 
21 

13 
9 

12 
18 
6 

13 

14 
30 
61 
11 
15 
13 
32 

11 
8 
8 
3 

10 
9 

12 
54 
13 
20 

9 
2 

86 
123 
130 
120 
78 

144 
165 
121 

124 
172 
109 
102 
149 
87 

123 
11s 
168 
158 
134 
142 

134 
136 
104 
169 
163 
98 

148 

99 
157 
93 

146 
78 
87 

96 
88 

165 
117 
99. 

127 

149 
147 
155 
116 
137 
136 
114 
127 

158 
120 
148 
119 
95 

104 

147 
106 
131 
144, 
126 
122 

152 
148 
93 
85 

166 
157 
72 

152 
145 
151 
150 
153 
149 

139 
111 
93 

109 
132 
117 

270.6 
67.7 

237.3 
244.4 
163.7 
156.2 
187.4 
152.4 

138.4 
179.7 
333.0 
101.9 
146.7 
75.9 

107.9 
70.0 

200.1 
161.6 
213.1 
139.5 

248.3 
124.7 
195.0 
77.0 

193.5 
284.7 
209.2 

365.7 
200.3 
194.7 
70.8 

206.2 
201.3 

639.5 
277.4 
102.5 
270.9 
286.0 
122.8 

165.7 
484.5 
300.1 
265.5 
435.2 
438.5 
438.9 
484.3 

484.2 
393.4 

77.2 
484.7 
437.6 
484.4 

484.2 
484.4 
404.7 
426.5 
347.3 
483.9 

240.1 
484.3 
306.2 
484.4 
402.6 
176.8 
335.9 

205.1 
317.9 
396.2 
484.5 
392.4 
394.8 

31.0 
178.4 
439.4 
252.2 
211.5 
441 .o 

76.7 
90.0 
93.3 
78.3 
86.7 
60.0 

128.3 
71.7 

108.3 
73.3 
90.0 
95.0 

105.0 
98.3 

106.7 
98.3 
96.7 

101.7 
113.3 
98.3 

103.3 
103.3 
88.3 
91.7 
81.7 
88.3 
81.7 

88.3 
85.0 

111.7 
110.0 
93.3 

111.7 

103.3 
123.3 
123.3 
91.7 

105.0 
113.3 

58.3 
85.0 
71.7 
53.3 
98.3 
40.0 

110.0 
100.0 

80.0 
55.0 
81.7 

105.0 
83.0 

131.7 

66.7 
91.7 
60.0 

113.3 
93.3 

101.7 

81.7 
80.0 
71.7 
63.3 
88.3 
73.3 

103.3 

91.7 
58.3 
68.3 

110.0 
108.3 
101.7 

56.7 
80.0 
88.3 

121.7 
128.3 
46.7 

11.1 
6.8 
4.7 
5.0 
6.3 
7.5 
5.6 
7.4 

11.3 
8.8 
6.7 
3.9 
4.8 
5.4 

6.2 
7.3 
7.1 
9.9 
8.6 
8.8 

ti.3 
7.8 
7.5 
7.6 
6.9 
6.3 

10.1 

8.4 
5.7 
5.6 
5.7 
7.6 
4.4 

3.5 
7.8 
8.5 
6.5 

16.1 
7.6 

6.3 
6.3 
5.3 
6.2 
5.8 
4.5 
6.1 
5.9 

6.7 
5.8 
5.9 
5.7 
6.3 
6.5 

4.n 
4.6 
4.0 
5.4 
3.6 
5.8 

4.4 
4.0 
4.9 
5.4 
4.8 
5.4 
5.6 

5.6 
5.3 
5.1 
4.8 
4.7 
4.7 

MISSINGa 
MISSING 

4.5 
MISSING 
MISSING 
MISSING 

aAnimals in this group unable to perform task due to neurologic dysfunction. 
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Methyl Bromide Chronic Study 
Individual Behavioral Measurements 

Baseline Data 

Group: Animal Body Latnov NOVI CrOSS Locoact Resamp Reslat ForeGp HindGp Hotlat Footspl 

No. Wt. 

Control 313 12.3 

Females 374 14.8 

315 15.8 
376 15.9 
371 IS.6 
378 16.4 

379 15.2 

380 17.7 

381 17.2 

382 17.5 

383 17.5 
384 17.1 

385 17.3 
386 19.1 

387 18.2 

8 92 11 214 
11 12s 9 208 

11 98 9 197 

18 113 5 20s 

11 118 13 196 

24 78 10 174 

12 103 9 188 

1 70 12 213 

46 95 7 19s 

33 103 6 183 

65 83 S 162 

11 91 10 157 

5 82 13 159 

21 85 7 161 

28 102 7 193 

216.5 347.0 73.3 10.0 

173.3 363.5 76.7 32.5 

118.5 43s.o 73.3 16.7 

199.6 335.1 56.7 16.7 

184.1 359.2 42.5 21.7 

151.3 439.9 53.3 22.5 

178.1 402.8 78.3 31.7 

204.1 308.2 61.7 45.0 

243.7 344.6 65.0 15.0 

226.4 313.5 80.0 28.3 

356.1 253.7 71.7 23.3 
164.0 439.0 90.0 25.0 

240.2 317.5 33.3 26.1 

259.0 255.2 48.3 35.0 

5.8 4.5 
7.6 5.2 
9.5 3.7 
6.1 4.2 
7.7 5.1 
9.1 4.4 

9.9 4.8 

9.4 MISSING 
11.5 4.7 

6.7 4.5. 
6.6 6.1 

9.5 MISSING 
3.8 MISSING 
7.3 4.8 

7.6 5.4 

10 PPM 
Females 

559 15.6 S 156 10 200 218.5 320.2 41.7 25.0 7.2 5.0 

560 17.4 1 91 13 209 242.1 272.8 55.0 17.5 5.5 2.8 

561 16.8 16 10s 13 218 199.5 361.2 40.0 12.5 8.1 5.8 

562 16.7 23 117 7 182 1 so.3 438.4 61.7 30.0 6.9 4.5 

563 17.1 32 103 7 191 144.0 443.4 55.0 7.5 8.3 4.8 

564 16.1 1 90’ 8 198 180.8 394.4 56.7 17.5 4.1 4.7 

565 15.4 16 99 8 217 181.9 449.4 66.7 26.7 8.7 4.2 

566 15.4 26 100 11 183 181.9 366.9 80.0 22.5 9.3 4.1 

567 19.8 S 97 9 164 177.2 437.7 53.3 38.3 8.0 5.0 

568 17.6 8 117 7 198 156.9 429.7 35.0 lS.0 5.1 4.8 

569 19.0 55 70 6 167 175.9 438.1 115.0 30.0 6.3 5.0 

570 18.4 42 99 9 186 162.6 484.1 95.0 40.0 9.7 4.6 

571 17.3 44 93 6 201 160.6 439.5 68.3 15.0 5.8 4.5 

572 18.8 38 110 6 196 193.6 392.2 80.0 42.5 5.4 4.4 

573 17.4 4 109 10 188 184.1 393.3 66.7 41.7 8.5 5.3 

574 17.3 31 89 9 185 130.5 460.9 56.7 65.0 6.9 5.6 

33 PPM 
Females 

731 14.9 7 66 10 22s 218.9 355.5 38.3 30.0 8.5 MISSING 

732 16.4 17 87 8 203 139.4 439.4 50.0 12.5 5.3 6.3 

733 17.3 11 110 11 202 191.6 376.6 76.7 20.0 6.0 5.0 

734 16.6 1 99 6 183 225.0 392.3 98.3 20.0 5.8 4.6 

135 15.8 12 98 9 178 168.1 431.3 40.0 20.0 7.9 5.0 

736 14.3 1 114 13 198 152.7 438.6 48.3 10.0 7.1 4.2 

737 16.8 16 112 9 165 170.3 393.4 16.7 25.0 6.0 4.8 

738 15.1 12 92 8 169 160.4 438.1 60.0 20.0 5.7 4.4 

739 15.8 58 98 2 203 181.3 401.3 18.3 57.5 5.3 5.3 

740 18.5 47 96 9 210 202.2 302.3 51.7 36.7 8.4 5.7 

741 16.7 16 90 7 182 155.9 420.2 43.3 20.0 8.5 4.7 

742 16.5 22 82 2 177 135.5 448.8 130.0 SO.0 5.0 4.1 

743 16.9 1.5 102 7 194 182.9 355.9 63.3 20.0 14.9 5.0 

744 19.0 2s 115 12 218 215.0 441.9 70.0 40.0 10.4 5.7 

745 17.8 30 91 7 193 235.9 289.0 56.7 38.3 5.7 5.4 

746 16.9 9 105 5 177 176.8 352.5 93.3 40.0 7.0 4.9 

100 PPM 
Females 

903 15.6 15 126 10 212 

904 16.5 1s 97 14 21s 

90s 16.2 14 98 8 212 

906 15.0 6 106 12 201 

907 15.4 21 10s 8 189 

908 14.8 17 118 9 170 

909 15.5 18 80 7 170 

910 15.0 2 109 14 206 

911 19.0 20 111 7 223 

912 11.9 17 88 13 19s 
913 18.3 9 102 8 1.51 

914 18.8 49 96 6 193 

915 17.8 21 102 7 200 

916 18.7 1s 83 9 174 

917 19.4 24 87 8 172 

918 17.9 36 87 7 167 

101.9 4S4.2 70.0 

208.3 352.8 31.7 

201.4 375.5 40.0 

195.6 360.2 48.3 

161.5 437.8 .3s.o 

160.7 439.0 63.3 

191.0 371.9 73.3 

338.0 209.7 95.0 

312.4 254.6 53.3 

192.0 404.6 73.3 

285.9 297.4 52.5 

222.7 335.8 61.7 

209.4 368.6 76.7 

38S.3 207.6 75.0 

355.4 215.1 25.0 

213.6 351.4 90.0 
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20.0 4.8 4.0 

30.0 7.5 4.3 
10.0 6.9 4.9 
SO.0 9.7 4.8 

17.5 6.6 4.2 

20.0 4.5 4.8 

25.0 7.8 5.4 
10.0 8.3 4.8 

13.3 8.4 4.3 
21.7 9.1 5.8 
35.0 6.5 4.8 
40.0 9.8 5.0 

35.0 4.8 4.1 

31.7 5.8 5.5 
33.3 7.4 5.3 
35.0 S.1 5.0 

161.0 391.2 SO.0 12.5 



Methyl Bromide Chronic Study 
Individual Behavioral Measuremenls 

3-Month Testing 

Group: Animal Body Lamov Novt Cross Locoact Resamp Reslat ForeGp HindGp Hollal FoolspI 
No. Wt. 

Control 
Females 

313 

314 

375 
376 
377 
378 

379 
380 
381 
382 

383 
384 

385 
386 

387 

10 PPM 
Females 

559 
560 

561 
562 
563 
564 

565 
566 
567 

568 

569 
570 
571 
572 
573 
574 

33 PPM 
Females 

731 

732 
733 

734 

735 
136 
737 
738 

739 

740 

741 
742 
743 
744 
745 
746 

100 PPM 903 
Females 904 

905 
906 

907 
90s 

909 
910 
911 
913 
914 
915 
916 

917 
918 

35.4 

27.1 

27.2 
‘7.7 
26.3 

25.7 
29.5 
26.4 

25.9 
25.9 
26.8 
28.6 

25.9 
26.5 

25.0 

25.3 
2.5.9 
26.6 
29.2 
29.0 
27.2 

25.3 
24.6 

29.0 

26.8 
26.5 
29.8 
25.8 
27.1 
26.6 
26.8 

23.5 
28.5 

28.6 

26.6 
24.7 
23.7 
25.9 
23.1 
22.2 

27.0 
26.4 
24.6 
25.9 
27.6 

25.0 
25.6 

27.2 

25.2 

25.5 
22.s 
22.8 

22.2 

22.5 
26.S 
27.8 

25.1 
26.8 
25.7 
25.9 
27.4 
25.6 

19 

9s 
22 

25 
15 
11 

15 
15 
14 

34 
24 

90 
2 

4s 

20 

9 
17 
10 

30 
41 

5 

17 
35 
22 

6 

30 
14 

16 
6 
4 
6 

14 

71 
20 

30 
11 
24 

MISSING 

10 
10 

5s 
17 
17 
41 
18 
11 

1 

12 

I3 
36 
17 

3 
22 

36 
10 

13 
37 
25 
27 

23 
so 
14 

88 

75 
io5 

103 
115 

143 
113 
116 

110 
81 

109 
72 

119 
53 

106 

133 
10s 

117 
101 

9s 

96 
117 
14s 

106 
114 

111 
142 

99 
135 
116 
110 

95 

95 
124 

115 

149 

9s 
118 

89 
143 

88 

94 
136 

86 
136 

113 
119 

9s 
133 

109 
123 
126 

119 
125 
132 
125 

94 
127 
110 

136 
105 
127 

1’0 

2 

9 
s 

9 
7 
8 

10 
8 
7 
5 

2 
10 

7 

7 

6 
10 
12 

5 
7 

8 
6 
1 
5 

12 

S 
7 

8 
8 

12 
9 

6 
3 
9 

9 
11 

10 
6 
8 

7 

10 
12 

7 
6 
7 

9 
11 

1.0 
7 
7 

9 
9 
5 

3 
7 
7 

9 
7 
5 

9 
8 
8 

214 

173 
187 

161 

194 
173 
187 
20s 
200 
205 
192 
122 

149 
202 

207 

171 
151 
218 
179 
192 
199 
182 
163 

170 

200 

186 
174 

185 
201 
21s 

195 

194 
152 

186 
207 

190 

194 
171 
224 

144 

174 
219 
212 

171 
169 
196 
194 

154 

179 
181 
2(91 

173 
187 

114 
132 

181 
176 
197 
198 
172 

186 
166 

181.7 399.2 

163.3 440.1 

216.0 306.2 

169.9 429.0 

210.1 384.8 
268.9 211.6 

219.1 333.9 
177.3 401.1 

201.9 367.9 

214.3 301.4 
207.0 364.0 
209.3 374.3 

170.6 438.6 

182.0 439.5 

219.4 391.7 

179.5 395.1 
221.4 346.8 

201 .o 386.9 
153.4 481.7 
183.2 393.2 
207.4 348.6 

205.7 393.4 

176.9 439.4 

334.6 231.3 

179.5 415.8 

139.1 438.7 
238.1 308.4 

177.9 352.1 
191.3 393.5 
209.0 316.1 
192.0 327.0 

220.2 392.2 

226.5 383.8 
270.8 245.5 

205.9 303.9 

128.6 484.5 

201.8 346.5 
188.8 337.7 

333.5 277.2 

171.0 439.0 

176.1 439.4 

176.4 405.5 
230.6 301.7 
219.5 337.5 
215.5 352.6 
238.7 320.1 

155.5 475.9 

240.1 306.7 

400.6 164.7 
285.0 250.3 

341.2 191.5 

292.6 297.0 

300.3 346.3 

427.7 177.0 
420.1 167.5 
356.4 248.5 

478.7 119.6 

250.0 320.7 
243.2 317.4 

351.4 166.6 

409.1 126.3 

301.0 253.0 

103.3 
86.7 
42.5 

70.0 
125.0 

86.7 
55.0 

100.0 

105.0 
96.7 

150.0 
91.7 

106.7 

41.7 

100.0 

75.0 
91.7 

101.7 

108.3 
63.3 
90.0 

103.3 
78.3 

110.0 

100.0 
78.3 

83.3 
106.7 

105.0 
90.0 

76.7 

56.7 
111.7 

90.0 

60.0 
121.7 

95.0 
93.3 

101.7 

81.7 

91.7 
130.0 
88.3 

100.0 

95.0 
98.3 
115.0 

106.7 

76.7 
118.3 

85.0 
105.0 

90.0 

76.7 
116.7 
116.7 
118.3 

98.3 
93.3 
96.7 
96.7 

110.0 

aAnimals in this group unable IO perform task due IO nemologic dysfunction. 
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41.7 

55.0 

57.5 
68.3 

76.7 
55.0 
71.7 
43.3 

58.3 
61.7 
43.3 
76.1 

106.7 
55.0 

31.7 

41.7 
SO.0 
50.0 
70.0 
50.0 
63.3 
60.0 
71.7 

56.7 

36.7 
61.7 
56.7 
77.5 

86.7 
50.0 
33.3 

45.0 

58.3 
43.3 

46.7 
61.7 

45.0 
38.3 
66.7 
63.3 

55.0 
60.0 

65.0 
81.7 
76.7 
45.0 
80.0 

56.7 

78.3 
51.7 

106.7 
80.0 
51.7 

75.0 
100.0 

85.0 
70.0 
80.0 

106.7 

96.7 
66.7 
86.7 

11.8 

8.3 
4.5 

8.3 
4.6 
6.0 

5.7 
8.4 

1.3 
8.3 

11.5 

9.8 
6.0 

11.3 

6.3 

4.6 
7.6 
s.3 

10.6 
14.0 

5.3 

4.3 
8.4 

7.0 

6.5 
12.0 

9.2 
7.6 
4.8 

12.3 
7.1 

6.1 
8.0 
7.1 

6.2 
7.1 

5.8 
19.4 

8.9 
7.3 

8.7 

5.3 
7.7 

7.9 
5.1 
8.4 

10.2 

8.8 
14.1 

6.6 
12.4 

10.2 

9.4 

13.6 
7.9 
9.9 
9.0 

10.8 
4.3 

30.1 

7.4 
21.3 

5.2 

4.8 

5.3 

4.3 
4.7 

4.7 
6.2 
5.1 

5.8 

5.9 
4.4 
6.1 
5.3 

4.8 

5.4 

5.5 
4.8 
4.1 

4.9 
5.9 
6.9 - 

5.1 

5.5 
5.1 

6.2 

5.3 
7.1 
5.5 
5.0 
6.0 
4.8 

4.3 
5.4 

4.4 

5.2 

4.6 
5.3 

4.9 
5.0 

5.2 

4.7 

4.3 
5.0 
5.3 
5.5 
4.4 

5.5 

MISSINGa 
MISSING 
MISSING 

MISSING 
MISSlNG 

6.0 

MISSING 
MISSING 
MISSING 
MISSING 
MISSING 
MISSING 

MISSING 

5.0 
MISSING 



Methyl Bromide Chronic Study 
Individual Behavioral Measurements 

&Month Testing 

Group: Animal Body Latnov Novt Cross Locoact Resamp Reslat ForeGp HindGp Hotlat Footspl 

No. WI. 

291.5 255.1 83.3 58.3 5.1 Control 373 
Females 374 

37s 

376 
377 
378 

380 
381 
382 
383 

384 
387 

27.7 
28.3 
32.7 

32.0 
26.9 

30.8 
26.5 
26.7 

27.6 
26.8 

27.8 
27.2 

11 
10 

9 
4 

45 
40 

2 
14 

10 
7 

15 

30 

87 
146 
125 

133 

119 
110 

97 
86 

106 
92 

108 
105 

10 

9 
14 

9 
3 

3 

9 
10 

16 
12 
12 

7 

194 
175 
172 

197 
195 
178 
181 
192 

215 
’ 187 

177 
182 

181.7 
204.5 

238.8 
205.7 
205.0 
172.5 

183.8 
182.1 
237.3 
240.7 

224.8 

392.3 

365.5 

335.3 
323.1 
426.8 
477.8 
399.8 
353.6 
316.3 
299.1 
311.8 

98.3 
105.0 

138.3 

88.3 
78.3 

120.0 
100.0 

106.7 
102.5 

95.0 
126.7 

98.3 
106.7 
100.0 

85.0 
60.0 

71.7 
66.7 
43.3 
70.0 
s5.0 

23.3 

7.5 
8.3 

6.0 
6.8 

4.0 
6.1 
6.3 

5.4 

4.9 
10.5 

6.5 

7.8 

5.3 
5.1 

5.1 
5.9 
5.4 
4.3 

5.1 
5.0 
6.1 
5.2 
6.4 

10 PPM 559 

Females 560 
561 
562 
563 
564 
565 

566 
567 

568 

569 
570 
571 
572 
573 

574 

33 PPM 731 
Females 732 

733 

734 
73s 
736 

737 
738 
739 
740 

741 
742 

743 
744 
745 
746 

100 PPM 903 
Females 904 

905 

906 

910 
911 
914 
915 
917 

918 

26.8 

28.2 
28.1 

35.9 
34.5 
31.0 
27.6 
26.6 

30.2 

27.4 
27.2 

28.7 
27.3 
30.1 
28.6 

27.3 

25.0 
31.2 

29.9 
27.0 
25.6 
24.9 

27.6 
25.0 
22.3 
30.7 

26.7 
26.4 

27.6 
30.1 
27.8 
26.4 

28.4 
25.5 

29.9 

23.1 

27.0 

29.6 
26.3 

27.9 
29.7 
26.8 

15 
4 

10 

59 
9 
7 

46 

6 
24 

10 

50 
6 

36 
48 

7 
5 

3 
S 

11 

8 
S 
6 

23 

38 
24 

1 

23 
21 

15 
30 
67 

8 

7 
35 

4 

21 

11 
12 

1 
27 
13 
11 

148 
111 

7s 
101 
112 

122 
85 

122 

129 

124 

76 

133 
94 

130 
133 

93 

99 
126 

121 

137 
154 
134 

13s 
102 

76 
152 

99 
90 

100 
144 
108 

115 

145 

97 
166 

157 

169 
149 

179 
90 

162 
116 

S 
8 
5 

7 
2 

9 
4 

5 

9 

5 
4 
4 
4 

3 
13 

9 

8 

3 

8 
6 
5 

9 
4 

S 
S 

11 

9 
7 

7 
7 
3 

11 

7 
S 

3 

5 
1 

5 
1 

8 
3 
5 

149 
155 
160 
192 

139 
181 

194 
137 
161 

MISSING 
174 

179 
150 
171 
178 

196 

188 

113 
156 

188 

196 
176 
179 
187 

92 
207 
183 

173 

157 
154 

109 
193 

151 
115 

169 

135 

107 

155 
78 

173 
146 

119 

137.1 
172.2 
179.4 

168.1 
150.8 
135.4 
165.9 
201.8 
186.8 

209.6 

236.7 
240.5 
194.2 
195.2 
212.4 

230.6 

326.4 
162.7 

210.7 

115.7 
173.8 

193.5 

172.9 
1S8.2 

130.8 
174.3 

202.7 
200.3 

136.8 
177.5 
176.0 
229.5 

98.7 
174.9 

237.8 
151.3 

209.5 
275.0 

137.5 
263.3 
442.0 

206.2 

440.1 

416.4 
406.0 

370.8 
483.7 

437.9 
393.5 
351.4 
421.2 

358.4 
256.3 

335.2 
395.8 
352.4 
361.9 
341.7 

301.5 

483.5 

374.0 
483.8 
438.0 

408.5 

406.7 

383.1 
483.9 
401.5 

419.6 
437.5 

438.8 
411.8 
438.1 
283.6 

483.7 
483.6 

252.7 

441.7 

354.4 
276.5 

439.2 
258.7 
220.6 

393.5 

95.0 

118.3 
90.0 

105.0 
100.0 

66.7 
118.3 
130.0 
125.0 

103.3 

70.0 
105.0 
106.7 
115.0 

88.3 

90.0 

80.0 
133.3 

108.3 

101.7 
63.3 

98.3 

78.3 
126.7 
101.7 
105.0 

111.7 

100.0 

96.7 
100.0 

98.3 
113.3 

105.0 
88.3 

115.0 

116.7 

113.3 

110.0 
101.7 
115.0 

86.7 

115.0 

60.0 

91.7 
70.0 

86.7 
56.7 
73.3 
60.0 
85.0 

95.0 

78.3 

70.0 
50.0 

95.0 
83.3 
71.7 

63.3 

45.0 
98.3 

100.0 

106.7 
76.7 
68.3 

76.7 
70.0 
78.3 
86.7 

60.0 

s1.7 

63.3 
93.3 
52.5 
63.3 

93.3 
88.3 

111.7 

110.0 

78.3 
68.3 
63.3 

96.7 
86.7 

90.0 

5.1 
5.8 

13.1 

7.0 
8.4 
6.4 

5.8 
5.4 
7.1 

5.6 
7.7 

8.8 
4.3 

12.8 
10.0 
10.9 

16.4 

9.0 
8.6 

5.0 
7.1 

6.1 

5.1 
5.7 
4.3 

4.9 
11.0 

6.9 
5.6 
4.5 
3.9 

9.6 

10.2 

12.6 
7.1 

12.9 

12.9 
5.3 
7.2 

9.9 
9.6 
6.1 

4.9 
5.2 

5.9 
4.s 
6.1 
5.8 

4.9 
5.7 
5.0 

4.7 

5.2 
4.7 

6.3 
5.7 
6.2 
5.1 

5.4 

5.6 

5.9 
5.0 

4.9 
5.8 

5.5 
5.8 
5.4 
5.9 

4.8 
5.6 

5.7 
5.7 
5.0 
5.0 

MISSINGa 
MISSING 

MISSING 

MISSING 

MISSING 

MISSING 
MISSING 
MISSING 
MISSING 
MISSING 

aAnimals in this group unable lo perform task due to neurologic dysfunction. 
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Methyl Bromide Chronic Study 
Individual Behavioral Measurements 

9-Month Testing j 

Group: Animal Body Latnov Novt Cross Locoact Resamp Reslat ForeGp HindGp Hotlat Footspl 
No. Wt. 

Control 373 33.2 13 101 8 160 210.6 300.5 100.0 85.0 12.4 3.9 
Females 375 

377 
378 
380 
381 
382 
384 
387 

IO PPM 560 
Females 561 

562 
563 
564 
566 
568 
569 
571 
572 
573 
574 

33 PPM 731 
Females 734 

735 
736 
737 
738 
739 
740 
741 
742 
743 
746 

100 PPM 903 
Females 904 

905 
906 
910 
911 
914 
915 
917 
918 

41.1 
29.7 
37.6 
33.9 
30.2 
34.0 
33.0 
35.0 

31.7 
34.6 
43.8 
45.2 
38.0 
32.9 
34.7 
31.1 
32.4 
35.4 
32.3 
35.8 

31.4 
35.7 
30.4 
30.2 
35.4 
27.8 
25.0 
36.5 
31.1 
33.3 
32.0 
28.7 

30.5 
30.0 
3h.2 
26.7 
33.7 
30.4 
2x.9 
31.5 
29.8 
33.6 

11 127 
7 113 

35 145 
10 150 
9 111 

12 . 110 
14 99 ‘ 
25 138 

3 149 
11 175 

1 160 
5 169 
8 209 

10 190 
6 165 
3 171 

267.6 
234.7 
165.0 
76.4 

176.6 
239.7 
189.1 
259.4 

169.9 
319.1 
391.9 
484.5 
468.7 
260.7 
349.8 
335.6 

’ 13 129 5 139 242.2 237.0 
15 152 3 167 301.5 176.7 
4 165 5 176 182.0 438.1 

123 57 1 114 244.1 283.6 
12 129 8 150 159.7 438.1 

5 113 3 151 165.2 438.1 
44 110 3 155 227.6 386.8 

MISSING MISSING MISSING MISSING 160.5 464.9 
11 
3 
8 

15 

11 
11 
11 
2 
7 

14 
10 
22 
'9 

20 
IO 
11 

5 
16 
10 
25 
22 
14 
11 
12 
20 
22 

122 6 191 
130 11 191 
133 7 154 

62 7 176 

MISSING MISSING MISSING 
74 9 158 

125 9 157 
140 7 179 
163 3 179 
113 I 176 
157 -3 lb3 
124 5 155 
119 7 151 
136 5 112 
99 8 165 

125 7 158 

110 
148 
121 
127 
121 
131 
169 
129 
159 
121 

3 112 
3 117 
7 156 
6 205 
3 151 
5 165 
1 138 
5 182 
1 125 
3 189 

256.7 
257.3 
204.8 
258.9 

299.2 
234.1 
116.3 
196.5 
186.2 
209.5 
109.2 
202.6 
147.5 
169.2 
240.3 
181.8 

159.3 
287.7 
253.8 
256.1 
220.3 
205.5 
226.9 
254.8 
335.0 
222.8 

305.2 
231.7 
394.5 
285.1 

247.5 
244.9 
449.0 
306.6 
391.8 
346.3 
484.7 
354.0 
470.3 
449.5 
280.3 
439.0 

428.8 
209.0 
326.3 
221.2 
262.1 
292.5 
305.8 
312.0 
2.58.6 
393.0 

aAnimals in this group unable to perform task due to neurologic dysfunction. 

115.0 56.7 8.0 
81.7 81.1 12.9 
46.7 96.7 11.8 

111.7 95.0 8.3 
98.3 41.7 7.2 
91.7 83.3 6.2 
81.7 83.3 6.1 
90.0 36.7 9.9 

76.7 
101.7 
95.0 

111.7 
55.0 
90.0 
91.7 
95.0 

101.7 
88.3 
53.3 
78.3 

76.7 
78.3 
96.7 
80.0 
40.0 
88.3 
31.7 
78.3 
70.0 

100.0 
78.3 
86.7 

7.4 
16.2 
7.3 

10.3 
10.0 
16.1 

6.1 
9.6 
4.9 
7.7 
9.5 
8.8 

MISSING MISSING MISSING 
85.0 
90.0 

110.0 
123.3 
136.7 

98.3 
68.3 
81.7 
90.0 
63.3 

115.0 

121.7 
90.0 

100.0 
110.0 
110.0 
111.7 

86.7 
96.7 

111.7 
86.7 

75.0 
121.7 
40.0 
85.0 
93.3 

101.7 
86.7 
71.7 
85.0 
93.3 
93.3 

95.0 
95.0 
93.3 
90.0 
86.7 
96.7 
78.3 
86.7 

103.3 
81.7 

7.2 
11.1 
5.6 

114.2 
5.6 
4.4 
6.2 
9.6 
8.7 
4.9 

13.3 

6.1 
1.9 
4,7 
6.1 
3.9 
6.8 

11.9 
12.3 
15.4 
6.6 

5.5 
5.9 
6.5 
5.1 
5.5 
5.1 
5.8 
6.2 

5.8 
5.6 
5.2 a 
5.1 
5.2 
5.1 
5.8 
4.5 
5.3 
4.6 
5.7 
5.1 

4.6 
4.5 
4.5 
3.9 
5.5 
6.4 
6.b 
6.2 
5.2 
4.9 
5.9 
4.9 

MISSINGa 
MISSING 
MISSING 
MISSING 
MISSING 
MISSING 
MISSING 
MISSING 
MISSING 
MISSING 
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Methvl Bromide Chronic Study 
lndivid& Behavioral Measuremints 

12-Month Testing 

Group: Animal Body Latnov Novt Cross Locoact Resamp Reslat ForeGp HindGp Hotlat Foorspl 

Conk01 

Females 

10 PPM 

Females 

33 PPM 
Females 

100 PPM 

Females 

373 38.5 7 97 

375 40.0 20 129 

377 36.7 8 154 

378 40.5 10 136 

380 37.3 1 89 

381 32.8 10 109 

382 34.7 9 139 
384 36.4 8 122 

387 35.8 10 145 

560 38.7 17 145 3 169 159.5 438.7 83.3 

561 40.0 12 159 2 133 259.2 273.6 95.0 

562 52.2 7 170 3 169 198.8 350.5 101.7 

563 47.1 17 79 3 150 148.2 484.4 80.0 

564 41.8 18 89 6 150 210.6 225.0 78.3 

566 36.0 37 129 2 143 199.3 395.4 113.3 

568 36.0 12 99 6 141 222.3 356.5 75.0 

569 32.5 21 66 5 146 176.2 433.6 85.0 

571 33.6 1 179 1 118 273.7 126.1 126.7 

572 42.6 3 163 5 135 270.8 357.1 100.0 

573 34.8 2 154 3 82 177.9 358.1 113.3 

574 39.2 2 111 4 143 207.9 437.5 105.0 

731 30.5 18 128 6 166 301.6 270.6 JO.0 
734 39.0 25 105 9 162 282.0 205.1 90.0 

735 30.4 15 99 5 141 75.9 484.4 96.7 

736 33.8 4 115 8 130 202.1 377.7 53.3 

737 41.9 70 110 1 129 92.8 484.3 108.3 

738 29.0 2 130 8 149 229.7 313.4 133.3 

739 25.5 5 148 3 138 117.7 484.6 66.7 

740 39.4 8 137 3 158 172.9 484.4 101.7 

741 29.3 7 107 10 177 270.2 289.5 93.3 

742 30.4 6 112 8 180 155.9 438.2 85.0 

743 28.7 14 138 8 161 148.6 439.0 70.0 

746 30.9 51 111 3 l?l 219.3 387.6 110.0 

903 31.6 6 174 1 140 184.4 440.7 126.7 

904 30.9 13 167 1 65 280.0 345.4 83.3 

905 31.5 12 149 4 173 338.7 213.6 115.0 

906 25.5 11 50 4 200 362.2 303.5 128.3 

910 37.1 15 140 3 134 305.8 104.7 116.7 

911 34.2 9 170 3 119 150.3 471.7 105.0 

914 27.9 6 174 1 115 216.4 344.9 96.7 

915 33.9 33 124 4 135 341.5 167.5 106.7 

917 35.8 180 0 0 19 356.8 275.4 103.3 

918 29.7 3 130 5 151 223.8 327.1 111.7 

7 200 

6 159 84.6 484.6 

7 158 161.7 484.2 

6 143 191.2 351.4 

6 144 185.8 422.9 

9 183 254.9 304.2 

5 158 214.0 349.5 

5 172 307.1 175.5 

5 181 239.1 311.9 

108.3 
76.7 
85.0 

73.3 
103.3 
100.0 

98.3 
86.7 

121.7 

90.0 

75.0 

96.7 
91.7 

121.7 
100.0 

’ 100.0 
96.7 

100.0 

7.0 4.8 
10.8 4.7 

5.1 5.2 
9.1 5.5 
8.0 4.9 
8.2 5.2 
6.2 4.9 

10.9 5.1 

16.5 6.0 

86.7 9.1 4.9 
98.3 14.5 5.5 
96.7 6.0 5.2 
81.7 10.2 5.7 
76.7 5.2 5.6 

111.7 8.1 MISSING 
63.3 6.5 4.4 
95.0 9.1 4.7 

101.7 6.4 5.0 
87.5 4.2 4.4 
98.3 11.0 5.2 

110.0 6.8 6.0 

110.0 9.1 4.4 

93.3 7.7 4.8 
106.7 6.0 4.7 

66.7 1.9 5.3 
76.7 11.3 5.4 

115.0 -6.1 5.2 

96.7 11.8 5.5 
93.3 6.5 5.3 
78.3 7.5 5.0 
96.7 9.7 4.6 
95.0 7.9 4.5 

103.3 9.0 4.5 

111.7 8.0 MISSINGa 
90.0 10.1 MISSING 

108.3 7.2 MISSING 
90.0 5.8 MISSING 
95.0 8.3 MISSING 
98.3 7.1 4.1 
63.3 8.2 MISSING 

100.0 6.7 MISSING 

105.0 8.7 MISSING 
78.3 7.1 MISSING 

aAnimals in this group unable to perform task due to neurologic dysfunction. 
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Methvl Bromide Chronic Study 
lndivid&xl Behavioral Measuremints 

15-Month Testing. ’ 

Group: Animal Body Latnov Novt Cross Locoact Resamp Reslat ForeGp HindGp Hotlat Footspl 
No. WI. 

10 68 4 127 181.4 440.5 373 
375 

377 
378 

380 
381 
382 

384 

387 

39.9 
45.8 

38.5 
42.5 
37.1 

32.9 
35.4 
40.4 

36.9 

13 158 5 
2 176 3 

18 117 - 
10 136 z 

9 86 10 
15 139 5 
13 93 4 

12 109 4 

138 
190 
129 

118 
163 
161 

139 

175 

291.7 135.6 

158.4 423.5 

175.0 350.7 

179.1 400.0 
183.7 * 446.8 
229.1 219.6 

97.6 483.8 

150.1 438.3 

Control 
Females 

10 PPM 
Females 

560 
561 

563 
564 
566 
568 

569 

571 
572 

573 
574 

33 PPM 
Females 

731 
734 

735 
736 

737 

738 

739 
740 
741 

742 
743 
746 

100 PPM 903 
Females 904 

905 
906 
910 

911 
914 
915 
917 

918 

38.7 
41.1 

55.1 
42.1 

37.2 
39.7 

31.2 

38.2 

48.3 
38.0 
44.4 

31.6 
39.1 
32.4 

32.7 
38.2 

29.8 
24.9 
38.1 
28.8 
30.5 

28.9 
30.5 

30.9 
28.8 
33.0 
26.3 

37.3 
32.1 
29.1 
34.7 
30.9 

29.7 

11 169 1 96 
12 72 2 161 
29 151 1 144 

1 115 4 105 
J 141 2 140 

15 163 3 96 

MISSING MISSING MISSING MISSING 

14 156 

3 177 

9 99 
3 120 

1 92 
18 131 

10 135 
4 53 

20 160 

1 122 

11 169 
14 106 

7 152 
14 101 

39 62 
75 104 

8 164 

20 139 

29 111 

65 87 

21 159 
10 152 

15 165 
37 98 
30 150 

19 139 

.3 134 
1 93 
4 136 
4 140 

4 164 
.6 154 

5 152 

10 181 
1 142 

4 152 

1 111 

5 141 

7 123 

10 151 

6 92 
2 148 

3 133 

3 87 

7 179 

2 96 

I 113 

3 133 

I 138 

6 163 

1 136 

3 116 

158.2 439.6 

245.8 187.1 

198.2 331.8 

235.3 317.4 
211.3 392.7 
176.0 441 .o 

157.8 403.2 

226.9 321.3 

236.4 401.2 

134.3 441.9 
259.9 164.0 

267.5 278.2 

147.4 484.0 

183.2 392.6 
200.2 391.3 
173.4 395.0 

171.8 438.5 

54.3 483.9 
162.7 443.9 

83.2 483.9 

157.2 392.4 

86.7 483.9 
217.6 379.1 

220.5 236.4 

77.4 484.0 

189.4 350.2 

181.6 348.8 

213.3 343.9 
221.5 345.9 

335.6 254.6 

128.5 483.8 

177.9 395.3 

62.9 483.9 

80.0 
115.0 

121.7 
78.3 

118.3 
118.3 

90.0 

95.0 

100.0 

103.3 
60.0 

101.7 
90.0 

133.3 
83.3 

80.0 

105.0 

88.3 

88.3 
100.0 

88.3 
95.0 

90.0 
86.7 

125.0 

123.3 
91.7 

120.0 
56.7 
75.0 

136.7 
123.3 

128.3 

71.7 
145.0 
115.0 

121.7 
115.0 
106.7 

86.7 
83.3 

96.7 

61.7 
58.3 

88.3 
81.7 
86.7 
63.3 
85.0 

86.7 

51.7 

80.0 
41.7 

75.0 
51.7 
91.7 
28.3 

73.3 

75.0 
93.3 

96.7 
40.0 

65.0 
70.0 

90.0 
65.0 

90.0 

98.3 
73.3 
71.7 
80.0 
15.0 

88.3 
81.7 

50.0 
71.7 
56.7 

76.7 

58.3 
102.5 

88.3 
81.7 
70.0 

81.7 

5.1 
7.9 
5.8 
I.7 
7.1 
7.5 

12.4 

5.1 

6.6 

7.8 
10.2 

5.0 
11.7 
7.3 

9.3 
11.0 

8.0 

4.5 
13.0 

7.6 

6.9 
1.7 

7.2 
4.1 
4.2 

14.2 

6.3 
6.7 

10.8 
5.8 

9.7 
6.9 

13.2 

6.3 
7.1 

12.4 

6.6 
5.5 

9.8 
3.7 
5.6 

11.0 

4.5 
5.2 

3.8 
5.8 
5.5 
4.5 
5.2 

5.5 

5.2 

5.5 
5.6 
5.3 
5.9 
4.3 

5.1 

4.8 

5.4 

5.2 
5.0 
5.1 

5.4 
5.3 

4.9 
5.6 

4.9 
5.4 

5.1 
5.2 
6.0 
4.7 

5.0 
5.6 

MISSINGa 
MISSING 

5.8 
4.0 

MISSING 
6.0 

MISSING 
MISSING 

tvflSSING 
MISSING 

aAnimals in this group unable to perform task due to neurologic dysfunction. 
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- 
No. Wt. 

5 1ss 126.0 435.6 Control 
Females 

373 
377 

37s 
380 
382 

384 

38.7 
39.0 
41.9 
36.2 

38.0 
38.0 

12 
2 

10 
7 

15 
21 

146 
172 

122 
140 

94 
102 

5 185 

5 174 

8 170 

11 163 

-2 116 

103.2 

186.9 
161.7 
175.1 

95.1 

444.2 

391.3 
437.7 

437.4 
483.3 

3 170 

3 % 128 

7 137 

3 157 

9 145 

6 126 

6 114 

4 167 

9 174 

5 171 

6 1.59 

3 153 

6 MISSING 
10 173 

9 192 

2 68 

1 174 

3 143 

5 149 
3 158 

5 201 

102.9 
198.7 
244.9 

147.4 
197.1 
103.8 

86.9 

9s.4 
90.7 

82.7 

237.2 
89.5 

199.1 
83.4 
98.1 

162.4 

96.0 

285.8 

103.8 
89.6 
91.6 

483.4 
363.7 
289.9 
483.2 
346.2 

483.5 
483.3 

483.5 
483.0 
483.5 

220.5 
483.5 

-352.3 
483.5 

483.5 

437.2 

437.2 

169.1 

483.7 
483.5 
483.6 

Methyl Bromide Chronic Study 
Individ&J Behavioral Measurem&ts 

IS-Month Testing 

Group: Animal Body Latnov Novt Cross Locoact Resamp Reslat ForeGp HindGp Hotlat Footspl 

10 PPM 
Females 

33 PPM 
Females 

100 PPM 
Females 

561 
563 

566 

568 
571 
573 

574 

734 
736 

737 
738 
740 
742 
743 

746 

904 
906 

910 

911 
915 
91s 

43.8 
54.7 

39.6 
42.8 
40.1 
40.4 

45.4 

37.4 
29.6 

37.8 

30.8 
38.9 
33.3 
30.3 
34.4 

28.7 
26.3 

39.9 
34.8 
35.1 
31.7 

14 

7 
1 

36 
15 
18 

7 

9 
1 

10 

25 
2 

16 
1 

6 

20 

36 

29 
15 

8 
2 

161 

159 
119 
12s 
121 

63 

76 

107 
131 

143 

121 

169 
83 
83 

11s 

40 
144 

142 

135 
126 
123 

86.7 
96.7 

100.0 

81.7 

76.7 
106.7 

88.3 
105.0 

96.7 
106.7 
113.3 

95.0 

83.3 

100.0 
108.3 
136.7 

118.3 
113.3 

96.7 
101.7 

86.7 

80.0 
125.0 

113.3 

96.7 
88.3 

108.3 

58.3 
53.3 

101.7 
91.7 

93.3 
60.0 

76.7 
78.3 

93.3 

43.3 
101.7 

90.0 

61.7 

71.7 
80.0 

105.0 

96.7 
81.7 
83.3 
68.3 

98.3 

101.7 
121.7 

86.7 
65.0 
65.0 
71.7 

9.5 5.6 
9.1 4.9 

14.9 5.1 
21.6 5.1 

8.5 5.2 
7.4 5.6 

7.9 5.5 
9.4 4.4 

10.0 5.4 
3.6 5.6 , 
6.7 6.0 

11.1 4.9 
9.0 5.7 

6.3 5.7 
12.4 5.3 

6.4 5.8 

6.4 5.5 
15.3 5.6 

6.9 5.1 
10.7 5.4 

6.4 4.7 

5.6 MISSINGa 
8.6 MISSING 
6.2 5.0 
7.5 6.1 

16.0 3.6 
8.2 3.0 

aAnimals in this group unable to perform task due to neurologic dysfunction. 

258 



Methyl Bromide Chronic Study 
Individual Behavioral Measuremems 

X-Month Testing 

Group: Animal Body Latnov Novt Cross Locoact Resamp Reslat ForeGp HindGp Hotlat Footspl 

No. WI. 

Control 

Females 

10 PPM 
Females 

33 PPM 
Females 

100 PPM 
Females 

373 

377 

37s 

380 
382 

384 

561 
563 
566 

568 
571 

573 
574 

734 
737 
738 

740 
742 

743 

904 
906 
910 
911 

915 
918 

38.8 

35.7 

43.4 

38.2 

39.5 
36.4 

/ 
41.9 

55.9 
38.3 
46.8 

37.0 

40.9 
46.3 

42.4 

35.8 
31.5 

38.4 
33.0 
32.8 

29.8 
26.7 
43.6 
32.7 

37.1 
31.3 

15 

13 
24 

7 

19 
10 

24 
14 
6 

12 

3 

25 
10 

7 

15 
10 
12 

3 
23 

52 
2 

26 
4 

34 
56 

163 

135 

142 

166 

83 
120 

148 
148 
146 

75 

116 

81 
115 

162 
152 
139 

158 
130 
130 

12s 
118 
154 
120 

146 
45 

169 
87 

133 

133 
165 

133 

127 
80 

i21 

120 

119 
130 
125 

154 

117 
122 

147 
142 

146 

130 
127 

88 
134 
144 

60 

90.2 484.2 

93.7 484.2 

126.2 484.1 

169.0 483.7 

313.1 152.8 

194.8 349.3 

234.7 261.6 
149.4 4s3.9 
223.6 261.1 

163.5 393.6 
218.9 282.1 

170.0 395.5 
220.4 318.8 

237.7 301.9 
69.0 484.2 

83.3 484.1 

242.6 352.7 
162.2 440.2 

67.3 484.0 

714.9 112.0 
251.4 275.5 

188.3 397.0 
82.1 484.0 

213.9 329.9 
251.7 264.3 

125.0 

111.7 

90.0 
83.3 

85.0 
98.3 

115.0 
120.0 
128.3 

108.3 
108.3 

95.0 
88.3 

93.3 
llS.3 

126.7 
80.0 

S8.3 
91.7 

80.0 
108.3 
141.7 

88.3 

103.3 
98.3 

71.7 

80.0 

93.3 

61.7 

90.0 
68.3 

83.3 
80.0 

108.3 

70.0 
S6.7 

91.7 
71.7 

91.7 

91.7 
86.7 

53.3 
66.7 
80.0 

103.3 
140.0 

96.7 
83.3 

83.3 
51.7 

7.0 

9.2 

2.1 
8.5 

15.5 

6.3 

8.3 
6.2 
6.2 

14.4 

10.5 

9.3 

9.2 

4.7 

5.0 
9.8 

3.8 
11.8 

s.4 

4.6 
Il.5 

7.5 
6.7 

13.6 
6.5 

4.9 

4.8 

6.5 

5.5 
5.4 

5.3 

5.3 
5.6 
5.3 

4.8 
6.1 

5.3 
MISSING 

5.3 
4.0 

4.9 
5.8 
5.0 
4.9 

MISSINGa 
MISSING 
MISSING 
MISSING 

MSSING 
MISSING 

“Animals in this group unable to perform task due IO neurologic dysfunction. 
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