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One of the most significant long-term trends affecting the future vitality of the petroleum industry is the 
public’s concerns about the environment. Recognizing this trend, API member companies have developed a 
positive, forward-looking strategy called STEP: Strategies for Today’s Environmental Partnership. This 
program aims to address public concerns by improving our industiy’s environmental, health and safety 
performance: documenting performance improvements; and communicating them to the public. The 
foundation of STEP is the API Environmental Mission and Guiding Environmental Principles. 

API ENVIRONMENTAL MISSION AND GUIDING ENVIRONMENTAL PRINCIPLES 

The members of the American Petroleum Institute are dedicated to continuous efforts to improve the 
compatibility of our operations with the environment while economically developing energy resources and 
supplying high quality products and services to consumers. The members recognize the importance of 
efficiently meeting society’s needs and our responsibility to work with the public, the government, and others 
to develop and to use natural resources in an environmentally sound manner while protecting the health and 
safety of our employees and the public. To meet these responsibilities, API members pledge to manage our 
businesses according to these principles: 

o 

o 

9 

o 

o 

*:* 

o 

9 

o 

o 

o 

To recognize and to respond to community concerns about our raw materials, products and 
operations. 

To operate our plants and facilities, and to handle our raw materials and products in a manner that 
protects the environment, and the safety and health of our employees and the public. 

To make safety, health and environmental considerations a priority in our planning, and our 
development of new products and processes. 

To advise promptly, appropriate officials, employees, customers and the public of information on 
significant industry-related safety, health and environmental hazards, and to recommend 
protective measures. 

To counsel customers, transporters and others in the safe use, transportation and disposal of our 
raw materials, products and waste materials. 

To economically develop and produce natural resources and to conserve those resources by 
using energy efficiently. 

To extend knowledge by conducting or supporting research on the safety, health and 
environmental effects of our raw materials, products, processes and waste materials. 

To commit to reduce overall emission and waste generation. 

To work with others to resolve problems created by handling and disposal of hazardous 
substances from our operations. 

To participate with government and others in creating responsible laws, regulations and standards 
to safeguard the community, workplace and environment. 

To promote these principles and practices by sharing experiences and offering assistance to 
others who produce, handle, use, transport or dispose of similar raw materials, petroleum products 
and wastes. 
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FOREWORD 

API PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GENERAL 
NATURE. WITH RESPECT TO PARTICULAR CIRCUMSTANCES, LOCAL, STATE, 
AND FEDERAL LAWS AND REGULATIONS SHOULD BE REVIEWED. 

API IS NOT UNDERTAKING TO MEET THE DUTIES OF EMPLOYERS, MANUFAC- 
TURERS, OR SUPPLIERS TO WARN AND PROPERLY TRAIN AND EQUIP THEIR 
EMPLOYEES, AND OTHERS EXPOSED, CONCERNING HEALTH AND SAFETY 
RISKS AND PRECAUTIONS, NOR UNDERTAKING THEIR OBLIGATIONS UNDER 
LOCAL, STATE, OR FEDERAL LAWS. 

NOTHING CONTAINED IN ANY API PUBLICATION IS TO BE CONSTRUED AS 
GRANTING ANY RIGHT, BY IMPLICATION OR OTHERWISE, FOR THE MANU- 
FACTURE, SALE, OR USE OF ANY METHOD, AF'PARAWS, OR PRODUCT COV- 
ERED BY LETTERS PATENT. NEITHER SHOULD ANYTHING CONTAINED IN 

ITY FOR INFRINGEMENT OF LETERS PATENT. 
THE PUBLICATION BE CONSTRUED AS INSURING ANYONE AGAINST LIABIL- 

Copyright O 1995 American Petroleum Institute 
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ABSTRACT 

The oxygenate methyl tertiary butyl ether (MTBE) is frequently added to gasoline 

during the winter driving season to reduce carbon monoxide (CO) emissions from 

motor vehicles and is frequently used in reformulated gasoline. In 1992, the U.S. 
Environmental Protection Agency (EPA) began receiving anecdotal heath-related 

complaints allegedly associated with exposures to MTBE. In early 1993, EPA began 

planning a series of clinical research studies to investigate the validity of these 

claims. As part of its response, the American Petroleum Institute (API) promptly 

conducted an informal survey of API member companies to acquire their anecdotal 

complaint data relating to MTBE. A second survey was conducted in 1994. State 

petroleum council staff were also asked to poll state agencies for complaints received 

by state government. This report describes the development and administration of 

these surveys and provides a summary of their data. 

The original and follow-up member company survey questionnaires were sent to 

industrial hygienists at 18 API member companies. Health-related MTBE complaint 

data allegedly associated with 71 occupational and 13 non-occupational MTBE 

exposures was compiled. Symptoms such as headaches, dizziness, nausea, and 

respiratory tract irritation are relatively common in the reported data. These 

symptoms are consistent with those complaints previously received by EPA. 

Additional symptoms, such as vomiting, fainting and diarrhea, were rarely reported. 

The relationship between these symptoms and MTBE exposure is unclear. 
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Section 1 

INTRODUCTION 

The oxygenate methyl tertiary butyl ether (MTBE) is frequently added to gasoline 

during the winter driving season to reduce carbon monoxide (CO) emissions from 

motor vehicles and is frequently used in reformulated gasoline. In 1992, the U.S. 

Environmental Protection Agency (EPA) began receiving anecdotal complaints of 

headaches, nausea, dizziness, and other symptoms allegedly associated with 

exposure to MTBE. In early 1993, EPA began planning a series of clinical research 

studies to investigate the validity of these claims. As part of its response, the 

American Petroleum Institute (API) promptly conducted four surveys to acquire data 

relating to measured exposures to MTBE and to investigate anecdotal health-related 

complaints. 
8 The Occupational Exposure Survey: a survey of member companies to obtain 

The Company Complaint Survey: a survey of 18 member companies to obtain 
their data on measured occupational MTBE exposures. 

data on health-related complaints related to MTBE they had received prior to 

May 1993. 

Company Complaint Follow-up Survey: During the 1993-94 oxygenated fuel 

season, API conducted a survey of the same 18 companies to acquire the 
most recent data relating to health-related complaints allegedly related to 

MTBE exposures (through April 30, 1994, the close of the winter oxygenate 

program season). 

a The State Complaint Survey: a survey of API state petroleum council directors 

and the officers of allied oil and gas associations to obtain data on any health- 
related complaints associated with possible exposures to MTBE they learned 
about from their respective states. 

1-1 
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This introduction provides a brief description of each of the surveys. The remainder 

of the report provides more detailed descriptions of the complaint surveys. The 

procedures and results of the Exposure Survey have been described in detail in API 

Publication 4622. 

During the Occupational Exposure Survey, IT Air Quality Services (ITAQS) sent a 

questionnaire to 17 API member companies. The survey produced a database listing 

over 1,800 separate exposure events. Each event was characterized by MTBE 

concentration, facility type and location, employee occupation, sample type 

(personnel or area), MTBE source, measurement location, exposure duration, and 

control equipment present. All data collected by the Exposure Survey related to 

employee exposures. None of the data related to specific complaints collected by the 

two company complaint surveys described below. 

During the 1993 Company Complaint Survey, ITAQS sent a questionnaire requesting 

complaint data to industrial hygienists at 18 API member companies. Each 

respondent was asked to describe all complaints related to possible MTBE exposure 

which the company received between January I, 1988 and April 30, 1993 (the close 

of the 1992-93 oxygenate season). Respondents were not asked to evaluate the 

reported complaints. 

During the State Comdaint Survey, API sent a questionnaire to 10 API state directors 

and to I I state officers of allied oil and gas associations requesting that they seek 

data from their respective state governments on MTBE complaints. Appendix D of 

this report provides an overview of this survey and a copy of the survey 

questionnaire. Two survey respondents indicated that their states did not have 

oxygenated fuels programs. Three respondents stated that no MTBE-related 

complaints had been received. The responses of the remaining questionnaire 

recipients are summarized in Appendix D. 

1-2 
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In the 1994 follow-up Company Complaint Survev, ITAQS sent a second 

questionnaire to the same 18 API member companies who received the original 

questionnaire. Each respondent was asked to describe complaints allegedly related 

to MTBE exposure which the company received between May 1, 1993 and April 30, 

1994 (the close of the 1993-94 oxygenate season). Consistent with the original 

company complaint survey, respondents were not asked to evaluate the reported 

complaints. 

The original 1993 ComDanv Complaint Survev acquired data on 61 employee 

complaints and 9 customer complaints which listed a total of 149 individual 

symptoms. The 1994 follow-up Company Complaint Survey obtained a total of 42 

symptoms, which were noted in 10 employee complaints and 4 customer complaints. 

Consequently, a total of 71 employee complaints and 13 customer complaints (listing 

a total of 191 individual symptoms) were collected by the two surveys. The two 

surveys also acquired data on the complainant’s gender, age, and type (worker or 

consumer); exposure location; and probable MTBE source. The 1993 survey also 

requested data on medical treatment received (if any) and asked whether or not the 

alleged exposure incident was reported to a state or federal agency. The I994 

follow-up complaint survey made an additional request for any monitoring data related 

to the alleged exposure incident. ITAQS developed a database listing all data 

acquired through the two surveys, including a few complaints which were reported 

prior to the specified start date of January I, 1988. 

The remainder of this report provides a more detailed description of the two Company 

Complaint Surveys. It includes a copy of each survey questionnaire, discusses the 

selection of survey recipients, and describes the follow-up procedures employed used 

to increase response rate. The presentation of preliminary data given at July 1993 

EPA workshop is included as Appendix E. The report concludes with a statistical 

analysis of the data acquired by the two surveys. 

1-3 
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Section 2 

QUESTIONNAIRE DISTRIBUTION AND FOLLOW-UP 

The original 1993 survey questionnaire (Appendix A) requested that the respondent 

provide 10 data items for each complaint together with a brief description of the 

complaint. During March and April of 1993, API contacted 18 member companies to 

identify potential recipients for the complaint survey. The final version of the survey 

was transmitted on May 19, 1993 by API to industrial hygienists at each of the 18 API 

member companies. Each company was asked to return the completed forms and 

supplemental data by May 28, 1993. 

ITAQS made telephone follow-up calls on June 8, 9, and 24, 1993. Consistent with 

guidance received from API, the final due date for completed complaint surveys was 

set for July 2, 1993. By July 2, 1993, 17 of the 18 recipient companies had replied 

giving a response rate of approximately 94 percent. Of the companies that 

responded, 13 submitted detailed complaint data and 4 indicated that they had no 

complaints. 

The 1994 follow-up survey questionnaire (Appendix B) is similar to the original 

questionnaire except that it does not request data on any medical treatment 

associated with each complaint, or inquire if the alleged exposure incident was 

reported to a state or federal agency. The follow-up survey also differed from the 

original survey in that it requested any monitoring data available for a complaint. In 

January 1994, API re-contacted the 18 member companies who received the original 

questionnaire to identify recipients for the follow-up questionnaire. API transmitted 

the questionnaire to each of the 18 API member companies on February 9, 1994. 

Each company was asked to return the completed forms and supplemental data by 

May 31, 1994. 

2- 1 
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ITAQS made telephone follow-up calls periodically during the months of May and 

June 1994. By July I, 1994, all 18 recipient companies had replied giving the follow- 

up survey a response rate of 100 percent. Of the companies that responded, 8 

submitted detailed complaint data and I O  indicated that they had no additional 

complaints. No monitoring data were received from the 18 member companies. 

2-2 
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Section 3 

COMPLAINT SURVEY DATABASE DEVELOPMENT 

The company complaint data collected during the two survey portions of this study 

consisted of 84 completed questionnaire forms. ITAQS reviewed these forms and 

developed a common data format applicable to all respondents. The resulting data 

were collected in a database suitable for statistical analysis. This database consists 

of the 20 data items listed in Table 3-1. 

Table 3-1. Data items in the MTBE Complaint Survey Database. 

item Data item item Data item 

Table 3-1. Data items in the MTBE Complaint Survey Database. 

8 State 18 Treatment Received 

9 Nature of the Complaint 19 Was Incident Reported? 

10 Likely Exposure Source 20 Total Number of Symptoms 

Appendix C provides tables with frequency distributions for the database entries 

appearing under each data item. With the exception of one data item ("API 

3- 1 
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Category"), the categories listed in each table are self-explanatory. API Category is a 

single descriptor which indicates likely MTBE source, facility type, and subject type. 

The API categories used in this study are defined as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

1 o. 

II. 

MTBE production: All refinery and chemical plant manufacturing 
personnel handling neat MTBE. 

MTBE fuel blending, neat MTBE only: All personnel involved in the 
handling of neat MTBE during fuel blending activities; 

MTBE fuel blending, fuel mixtures only: All personnel involved in the 
handling of fuel mixtures of MTBE during fuel blending activities; 

MTBE transportation, neat MTBE only: All personnel involved in the 
transport of neat MTBE, which includes barging, pipeline, trucking, and 
rail car personnel; 

MTBE transportation, fuel mixtures only: All personnel involved in the 
transport of fuel mixtures of MTBE, which includes barging, pipeline, and 
rail car personnel; 

MTBE distribution, fuel mixtures only: All marketing terminal and trucking 
personnel involved in the handling of fuel mixtures of MTBE; 

MTBE refueling, fuel mixtures only: All service station and retail outlet 
personnel; 

Customers refueling: All customers performing refueling activities; 

Customers other: All customers performing activities other than 
refueling ; 

Analysts from ITAQS examined each complaint and assigned it to the most 

appropriate API category. In cases where the API category could not be clearly 

assigned, ITAQS deferred the assignment decision to API, relying on their industry's 

best judgment and recognizing the uncertainties associated with this approach. 

3-2 
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Section 4 

COMPLAINT SURVEY DATA ANALYSES AND DISCUSSION 

The two company complaint surveys acquired a total of 84 complaints containing 191 

individual symptoms. Employees accounted for 71 complaints (85 percent) 

containing 154 individual symptoms (81 percent). Consumers accounted for 13 

complaints (1 5 percent) containing 36 individual symptoms ( I  9 percent). 

Table 4-1 presents symptom frequencies by symptom category and API category for 

the combined (1993/1994) complaint surveys. Five of the symptom categories 

(headaches, dizziness, nausea, vomiting, and breathing difficulty) are identical to 

specific categories on the questionnaire. The remaining symptoms were categorized 

as either "respiratory tract irritation" or "other". 

Of the symptoms listed in Table 4-1, headache was the most common with 55 

complaints. Nausea and dizziness were the second and third most common 

complaints with 33 and 32 complaints, respectively. Respiratory tract irritation (1 5 

complaints), odor ( I  1 complaints), and breathing difficulty (8 complaints) were the 

only other complaints filed more than 5 times. Among the relatively serious acute 

symptoms alleged were vomiting (4 complaints), a pneumonia-like cough (2 

complaints), nosebleed (2 complaints), loss of consciousness ( I  complaint), diarrhea 

(1 complaint), and throat swelling (1 complaint). Other complaints were "fluttering" 

eyes, "clammy" skin, depression, loss of memory and coordination, insomnia, a 

decrease in cognitive skills and ability to function, sleepiness, melancholy, and 

slurred speech (one complaint each). 

4- I 
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A chi-squared test was applied to the entries in Table 4-1 to determine whether there 

were any significant associations between the API categories and the reported 

symptom categories. The analysis produced a p value (level of significance) equal to 

0.3531, indicating that there are no significant associations. 

Table 4-2 presents symptom frequencies by symptom category and API category for 

the 1992-1993 oxygenated fuel season (a subset of the combined complaint surveys). 

The most frequently reported symptoms were headache, nausea, and dizziness, with 

33, 16, and 14 complaints, respectively. Respiratory tract irritation (1 O complaints), 

and odor (7 complaints) were the only other complaints filed more than 5 times. 

Vomiting (2 complaints), a pneumonia-like cough (1 complaint), loss of consciousness 

( I  complaint), and diarrhea ( I  complaint) were among the additional acute symptoms 

alleged. 

Table 4-3 presents symptom frequencies by symptom category and API category for 

the 1993-1 994 oxygenated fuel season (a subset of the follow-up complaint survey). 

Of the symptoms reported, nausea was the most common with 6 complaints, while 

dizziness and headache were the second and third most common complaints with 5 

and 4 complaints, respectively. Among the additional acute symptoms were vomiting 

(1 complaint), respiratory tract irritation (1 complaint), and nosebleed (I complaint). 

Returning to Table 4-1, the API category MTBE distribution (fuel) applied to 31 

complaints or 37 percent of all complaints. The MTBE refueling (fuel) category 

applied to 13 complaints or approximately 16 percent of the complaints received. 

The MTBE production and customer refueling (fuel) categories were each associated 

with 11 complaints or approximately 13 percent of the complaints received. All other 

API categories contain between one and eight complaints. 

4-3 
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While MTBE had been present in lower concentrations in many fuels for a number of 

years, during the early 1990s, the use of an increased amount of oxygenates in fuels 

to reduce CO emissions from automobiles during the colder months of the year was 

implemented throughout much of the United States. The majority of the complaints 

(77 percent) collected by the two surveys were received between September and 

February (Figure 4-1) when oxygenated fuel use is at its maximum. Approximately 

83 percent of the complaints were also received during 1992, 1993, and 1994 (Figure 

4-2) rather than from the previous years (I984 to 1991). 

Figure 4-3 is a summary of occupational complaints collected by the two surveys by 

month from January 1, 1992 through April 30, 1994. During 1992 there were a total 

of 42 complaints with the majority falling in the months of October (14 complaints) 

and November (21 complaints). During 1993 there were a total of 15 complaints with 

the majority falling in the months of January (4 complaints), February (3 complaints), 

and September (3 complaints). Between January 1 and April 30, 1994 there were a 

total of two complaints: one in February and one in March. 

Of the companies participating, member companies in California received the highest 

number of complaints (29) of any state. California accounted for 35 percent of all the 

complaints (Figure 4-4). Companies in New Jersey received 19 complaints (23 

percent). All other states received between one and seven complaints. 

Approximately 94 percent of the complaints collected by both surveys were health 

related (Table C-7 located in Appendix C). The remaining 6 percent of the 

complaints pertained to a combination of health and non-health related symptoms. 

Table C-8 located in Appendix C presents a frequency of the MTBE source 

information obtained by the two complaint surveys. Of the complaints reported, 34 

(41 percent) were reported or interpreted by API as likely to reflect truck drivers 

involved in fuel transfer activities. Employees and consumers involved in refueling 

activities were interpreted to account for 22 complaints (26 percent). 
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Approximately 19 percent of the complaints (16) fell in the otherhon-specific source 

category. Of the remaining source categories, each contained between one and six 

complaints. 

As noted in Table C-9 of Appendix C, employees accounted for 85 percent of the 

complaints collected by the two surveys, while consumers accounted for 15 percent. 

About 16% of the complainants in the initial 1993 survey were known to receive 

medical treatment. The question was not asked during the 1994 survey (Table C-IO). 

None of the complaints, obtained by the two surveys, were known to have been 

reported to the state government. Four percent were known to have been reported to 

the federal government, and the reporting status of 96 percent of the complaints was 

either unknown or not reported (Table C-I I). 
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A- 1 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



API PUBL*4623 95 0732290 O550407 042 

I I  i 

I - I  
1 

A-2 

aJ u 
> 
b a l  
O i t  . m c i  

.r( 

O P  
L i c  

irl 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



~~ ~~ 

A P I  PUBL*qb23 95 I 0732270 0550408 T89 

A-3 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS under license with API

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,-`-`,,`,,`,`,,`---



A P I  PUBLm4b23 95 0732290 0550409 915 

APPENDIX B 

FOLLOW-UP MTBE COMPLAINT SURVEY QUESTIONNAIRE 
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Table C-I. Frequency distribution of API cate 

Response 

Total 

I: MTBE production 
2: MTBE blending-neat MTBE 
3: MTBE blending-fuel mixtures 
4: MTBE transport-neat MTBE 
5: MTBE transport-fuel mixtures 
6: MTBE distribution (fuel) 
7: MTBE refueling (fuel) 
1 O: Customer refueling (fuel) 
1 1 : Customer unknown 
Missing 

84 100.0 

ow (OLLICAT). lbest estimates1 

Frequency 

n I Percent 

11 
2 
2 
7 
5 

31 
13 
II 
2 
O 

13.1 
2.4 
2.4 
8.3 
6.0 

36.9 
15.5 
13.1 
2.4 
O 

84 I 100 

Frequency 

n 

6 
5 
5 
2 
2 
I 
4 
5 
8 

15 
26 
5 
O 

Percent 

7.1 
6.0 
6.0 
2.4 
2.4 
1.2 
4.8 
6.0 
9.5 

17.9 
31 .O 
6.0 
O 

c-2 
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1984 
1987 
1989 
I990 
1991 
1992 
1993 
1994 

Missing 

Total 

rable C-3. Frequency distribution of year (YEAR). 

Frequency 

2 2.4 
1 1.2 
5 6.0 
4 4.8 
2 2.4 

47 56.0 
19 22.6 
4 4.8 
O O 

84 100.0 

Response I n I Percent 

Response 

1: Maie 
2: Female 
Missing 

Total 

F req uency 

n Percent 

55 65.5 
14 16.7 
15 17.8 

84 100.0 

Table C-4. Frequency distribution of subject gender (SEX). 

c-3 
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Table C-5. Frequency distribution of subject age (AGE). 

/I 
II Response 

1: 24 years of age 
2: 26 years of age 
3: 28 years of age 
4: 32 years of age 
5: 33 years of age 
6: 34 years of age 
7: 35 years of age 
8: 38 years of age 
9: 41 years of age 
10: 44 years of age 
11: 45 years of age 
12: 48 years of age 
13: 52 years of age 
14: 53 years of age 
15: 60 years of age 
16: 61 years of age 
Missing 

II Total 

F req 

1 
1 
1 
1 
I 
l 
1 
I 
1 
i 
1 
2 
1 
2 
1 
1 

63 

84 

mcy 

Percent 

1.2 
1.2 
I .2 
1.2 
1.2 
1.2 
1.2 
I .2 
1.2 
1.2 
1.2 
2.4 
1.2 
2.4 
I .2 
1.2 

78.4 

100.0 

c-4 
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n Response 

Table C-6. Frequency distribution of state (STATE). 

II 

Percent 

II Response 

Missing 

Total 

4: Arizona 
6: California 
8: Colorado 
9: Connecticut 
17: Illinois 
21: Kentucky 
24: Maryland 
26: Michigan 
29: Missouri 
30: Montana 
32: Nevada 
34: New Jersey 
36: New York 
42: Pennsylvania 
47: Tennessee 
48: Texas 
49: Utah 
53: Washington 
Missing 

O O 

84 100.0 

II Total 

Frec 

n 

6 
29 

1 
1 
1 
I 
5 
1 
1 
2 
I 

19 
I 
7 
1 
3 
1 
I 
2 

84 

ency 

Percent 

7.1 
34.5 
I .2 
1.2 
1.2 
1.2 
6.0 
I .2 
I .2 
2.4 
1.2 

22.6 
1.2 
8.3 
1.2 
3.6 
1.2 
I .2 
2.4 

100.0 

I: Health effects only 
2: Health and non-health effects 

94.0 
79 5 I 6.0 

c-5 
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II Total I 84 I 100.0 II 

Table C-8. Frequency distribution of estimated MTBE exposure source (EXPSRCE). 

Response 

Response 

Frequency 

n Percent 

I: Gas station refueling 
3: Truck fuel transfer 
4: Ship/barge fuel transfer 
5: Refinery process operation 
6: Refinery process upseüturnaround maintenance 
7: Storage tank sampling 
8: Storage tank cleaning 
9: Otherhon-specific 

II Missing 

Response 

)I Total 

Frequency 

n Percent 

Frequency 

1: Consumer 
2: Occupational 
Missing 

Total 

n 

13 15.5 
71 84.5 

O O 

84 100.0 

22 
34 
2 
I 
1 
2 
6 

16 
O 

84 

Percent 

26.2 
40.5 

2.4 
I .2 
1.2 
2.4 
7. I 

19.0 
O 

100.0 

1: Consumer 
2: Occupational 
Missing 

13 
71 
O 

15.5 
84.5 

O 

C-6 
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84 Total 

Table C-1 O. Frequency distribution of treatment received (TREATMENT).. 

100.0 

II 

Response 

2: Reported to Federal Government 
3: Not reported 
4: Unknown 
Missing 

Total 

Response 

Frec 

n 

3 
32 
35 
14 

84 

I: First aid 
3: Doctor 
4: Hospital emergency room 
5: Hospital non-emergency room 
6: Other 
7: None 
8: Unknown 
Missing 

F rea uencv 

n Percent 

I 
5 
2 
2 
I 

21 
38 
14 

1.2 
6.0 
2.4 
2.4 
1.2 

25.0 
45.2 
16.7 

Table C-1 I. Frequency distribution of complaint history (REPORTED). 
I 

iencv 

Percent 

3.6 
38.1 
41 -7 
16.7 

100.0 

c-7 
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APPENDIX D 

STATE QUESTIONNAIRE AND COMPLAINT SURVEY 

D- 1 
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State: 
Your Name: 
Your Phone Number: 

SURVEYOFOXYGENATEDFUELS 
COMPLAINTS FILED WITH STATE AGENCIES 

If more than one agency provided the Information, please complete one form for each 
agency and indicate the name@) and telephone number(s) of the state agency contacts 
that supplied the information on page 2 of this form. 

1. How many people either called or wrote to complain about the oxygenated fuels 
program during the 1992-1993 winter season (November 1992 to the present) 

If none, please skip to question #4 

2. Of thest., how many moole complained aboiit 

A. Health issues (e.g. headache, nausea, skin and/or eye irritation, coughing, etc.) 

B. Odor 

C. Other issues (e.g. fuel costs, mileage, etc.) ? 

3. Can you determine which of these individuals were complaining specifically about 
Methyl Tertiary Butyl Ether (MTBE)? 

No Yes 

If yes, about how many individuals complained about MTBE or % 

If complaint information cannot be categorized as above, please describe below what 
information was compiled by the agency. 

D-4 
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4. Is there additional written information e.g., sumrnaties, complaint details, complaint 
logs, etc., that is available to supplement the information provided? If available, please 
attach a copy. 

Additional infomation attached? 

Yes 

pending 

If pending, please estimate when you expect the inform 

no 

tion will be received: 

5. What is the name and telephone number of the state employee providing the 
information for this survey? 

Name 

Phone Number 

Can IT contact this individual directly regarding the information provided? 

Piease send your completed forms and any related written information directly to Ms. Inez 
vanArsdaIl by June 25, 1993 at: 

International Technology Corporation 
South Square Corporate Centre One, Suite-201 
371 O University Drive 
Durham, North Carolina 27707 
Phone (919) 493-3661, FAX (919) 493-1773 

D-5 
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APPENDIX E 

PRESENTATION OF PRELIMINARY MTBE COMPLAINT 
FINDINGS TO EPA CONFERENCE ON MTBE AND 
OTHER OXYGENATES: A RESEARCH UPDATE, 

JULY 26-28, 1993, FALLS CHURCH, VA 

PLEASE NOTE: This presentation is based on an incomplete 
data set; ¡.e., 16 of the 17 companies that submitted data for 

the orginal survey. The follow-up survey was conducted after 
this presentation and its results are not included here. 
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American Petroleum Institute Health Complaint Survey. 
Gerhard K. Raabe, Dr.P.H., Mobil Corporation 

The American Petroleum Institute (API) initiated a number of 
studies during the 1992/93 oxygenate season in response to 
the unanticipated consumer complaints being reported from 
Alaska and the news media in several other states. Two of 
these studies were surveys of health complaints. 
was conducted to assemble in some detail health Complaints 
received by API member companies. The second survey polled 
State Petroleum Councils and State Offices of Health, 
Environment or Transportation to whom consumers were likely 
to complain if they objected to MTBE's odor or claimed 
adverse health effects. 

One survey 

In the API member company survey 18 US gasoline producers, 
including a number of the largest companies, received a 
questionnaire to be completed for every health complaint 
received. The questionnaire requested date, location, 
demographic, exposure and health related infomation. 

As of July 9, 1993 sixteen companies have responded. Sixty 
one occupational complaints and nine consumer complaints were 
reported. The small number of consumer complaints reflects 
reporting limitations from retail service stations. Most 
retail service stations in the United States are operated by 
independent businessmen and are exempted from maintaining 
records of health complaints. Health complaints received by 
the API member companies from their employees are more 
accurately recorded because of company recording systems put 
in place in part to satisfy TSCA recording obligations. 
Because of these difference in reporting, only the 
occupational complaint data were reviewed in detail. 

Over seventy percent of the employee complaints came from 
California, New Jersey and Pennsylvania. One can only 
speculate on the possible reasons for this observation, but 
it is interesting to note that New Jersey and Pennsylvania 
had significant media coverage regarding MTBE and California 
accounts for  a significant percentage of US gasoline 
consumption. 

Over seventy percent of the complaints were recorded in 1992 
even though production of MTBE as a gasoline additive had not 
grown significantly over the four year period 1989 through 
1992. 

When occupational Complaints were examined by month, the 
significant majority of COmplaintS occurred in October and 
November at the beginning of the oxygenate season. This is 
an unusual pattern for an occupationally exposed group. 
Manufacturing and transportation workers would have 
experienced significant MTBE exposure months earlier than the 
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official start date for the oxygenate program. This may 
suggest factors other than actual MTBE exposure may have 
influenced the complaint rate. 

Headache, dizziness and nausea accounted for the majority of 
the symptoms reported. Complaints were further grouped by 
worker exposure class and contrasted with exposure data 
summarized in the API Exposure Survey. The number of 
complaints appears to be unrelated to both average short term 
exposures and average time weighted average exposures. 

In summary API member companies reported very few complaints 
from their employees. Examination of these complaints 
suggests factors other than (or in addition to) MTBE exposure 
may have influenced the reporting of complaints. 

In the second survey 14 of the 21 States with oxygenated 
fuels programs responded with information on their complaint 
experience. Although some States received hundreds, and in 
one State thousands, of calls about the oxygenated fuels 
program only Alaska experienced more than a few health 
complaints. 

Overall API member companies and State agencies received 
relatively few MTBE related complaints. Alaska's experience 
remains inexplicable when contrasted with the vastly larger 
population exposed in the remainder of the US. 
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American Petroleum Institute 
Health Complaint Survey 

Gerhard K. Raabe, Dr.F!H., M.S. 
July 27, 1993 

Complaint Survey 

18 Companies Surveyed 
(Representing 60.3% of US Gasoline Sales) 

16 Responded as of July 9, 1993 
(Representing 55.5% of US Gasoline Sales) 

E-5 
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Complaint Survey Questions 

Date of Complaint 
Sex 

State 
Nature of Complaint 
Exposure Source 
Occupational vs. Consumer 
Health Effect 

- H ead ac h e -Vom it i n g 
-Dizziness -Breathing Difficulty 
-Nausea -Other (described) 

Treatment (if any) 
Reported to State or Federal Govt. 

Age 

Cornplaint Summary 

61 Occupational Complaints 
(Representing 130 categories) 

9 Consumer Complaints 
(Representing 19 categories) 

E-6 
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O ccu pat ion al Com pl ai nts by Stat e 

CA 

NJ 
16 - 

T. IL .,KY,MI 

MT;’ 
MD 2 

A 2  
6 5 

Occupational Complaints and 
MTBE Production by Year 

MTBE in billions of Ibs. 
50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  40 

. .  30 

20 . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i ................ . . . . . . . . . . . . . .  

. . .  

. . . . .  

. . .  . . . . . . . . . . . . . . . . . . . . . . . .  _ ._.- . . .  4 - -  10 

MTBE Production 1.4 1.9 3.4 3.5 5.7 8.2 ~ 8.9 , 9.6 10.8 
Complaints 2 0  O 1 0 1 5 1 4 : 2  45 11 

I 
’ MTBE Production BCcmplaints ; 
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Occupational Complaints by Month 

25 

20 
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10 

5 

n 

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . .  

. . . . .  
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1 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr 

I 92 I 93 I 
1 j Mcompiaints j 

Complaints by Exposure Source 

I 

Other Breathing Source Total Headache Dizziness Nausea Vomiting 

MTBE Manufacturing i i 4 4 ! 5 2 1 6 
Blending, Neat 2 
Blending, Mixed 2 
Trans., Neat 7 
Trans., Mixed 4 

Distribution 24 
Service Station 11 

Total 61 

2 1 
2 O 

5 3 
3 1 

18 9 
10 4 

44 22 : 20 

O 1 2 
O O 1 
O 2 4 

O 2 2 
O 1 12 
O O 0 

2 7 35 
-- 
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Occupational Settings and Complaints 
Ranked by Exposure Potential 

ppm G.M. ppm G.M. Total 
Short Term TWA Com plai nt s 

Transporting Neat MTBE 11.0 0.24 7 
Blending Neat MTBE 5.1 0.58 2 
Service Station 4.7 0.77 l i  
Trans., MTBE/Fuei Mix 3.3 0.13 4 
Manufacturing-Maintenance 1 .o 0.14 e------ 

Distribution 0.85 0.13 24 
Manufacturing-Routine 0.84 0.06 11 
Blending MTBE/Fuel Mix 0.58 0.10 2 
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State Oxygenate Complaint Survey 
Responding States in the MTBE State Survey 

2,1a1*1 tnai 
Resoonow 

m siarcs inai Dia NOI 

- Slues Withou O i y r ~ i  

Resoona 

- 
Progrsrni 

Survey of Complaints Received by States 

.c1 

,..-- 

I 
Number of Oxygenated No. of Complaints Number of Health 

Fuel Complaints I Related to MTBE Complaints State & Agency 

Alaska 
Arkansas Petroleum 

Council 
Colorado Air Pollution 

Control Division 
Connecticut 

Maryland State Motor 

Fuel Tax Div. 
Maryland Dept. of the 

Environment 

I 349 
No oxygenated i NA 

I 349 

fuels program ! , 
< 50 1 

I 

1 O0 
NA 

2 

21 I unknown 1 
O O 

i 
i 
I 20-25 
I 

i 

20-25 

O 

O 

E-I O 
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Survey of Cornplaints Received by States (Continued) 

Number of Oxygenated No. of Cornplaints Number of Health 
Fuel Complaints Related to MTBE Complaints 

State & Agency 

Montana Department < I O  unknown unknown 
of the Environment 

MT, Missoula County 30 unknown 15 
Health Department 

New Jersey 21 6 4 
New Mexico No oxygenated NA NA 

fuel program 
New York State Petro. 14 14 4 
Council and New York 
State Dept. of Health 

Survey of Complaints Received by States (Continued) 

Number of Oxygenated No. of Complaints Number of Health 
Fuel Complaints Related to MTBE Complaints State & Agency 

North Carolina 11000 30 5 
Petroleum Council 

Ohio Environmental 250 
(a few dozen) 
3 or more 3 

Protect i on Agen cy 
Pennsylvania 4-5 calls & 1 letter 2 1 

Utah 52 1 3 
O 

Virginia Dept. of O O O 

Virginia Dept. Agricul. of O O I O 

I 

I 
Utah Petroleum Assoc. 60 - 70 5 

Health 

& Consumer Services 

E-I 1 
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American 1220 L Street, Northwest 
Petroleum Washington, D.C. 20005 11’ Institute 

Publ. 4553 Gasoline Vapor Exposure Assessment at Service Stations, 
March, 1993 

Publ. 4592 Odor Threshold Studies Performed with Gasoline and 
Gasoline Combined with MTBE, ETBE and TAME, 
January 1994 

Publ. 4619 A Study to Characterize Air Concentrations of MTBE 
at Representative Service Stations in the Northeast, 
April, 1994 

Publ. 4622 Petroleum Industry Data Characterizing Occupational 
Exposures to MTBE: 1983-1993, August, 1995 

Publ. 4625 Service Station Personnel Exposures to Oxygenated Fuel 
Components, August, 1995 

To order, call API Publications Department (202) 682-8375 

Order No I46230 
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