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EXECUTIVE SUMMARY

: Background

In recent years, employees at the three headquarters buildings of the U.S.
Environmental Protection Agency (EPA) have expressed their concerns about indoor air pollution
and work environment discomforts. Because of the difficuities encountered in determining the
exact causes of such concerns about building environments, EPA has undertaken a systematic
study of the nature and spatial distribution of employee health symptoms and comfort concerns in
an attempt to determine if associations exist between employee responses and specific workplace
conditions.

This is the first of three reports that investigate the perceived and actual quality of
indoor air at EPA headquarters. This report documents the design of the study and the results of
the detailed survey of all EPA employees conducted in February 1989. Three work complexes
were surveyed: Waterside Mall and the Fairchild Building in Washington, D.C. and Crystal Mall
in Arlington, Virginia. This report presents only a descriptive summary of the survey data.
Results of the environmental monitoring will be presented in Volume II; multivariate analyses of
both sets of study results will be presented in Volume III.

The research effort at EPA was integrated with a parallel study at the Library of
Congress Madison Building. Both the EPA and the Library of Congress surveys made use of
common study designs and survey instruments, although separate reports have been prepared for
each agency. While certain features of the study are specific to the particular buildings involved,
the survey was designed to be applicable to any building suspected of environmental problems.

Information continues to be obtained by both labor and management on the health
symptoms of EPA employees and the quality of indoor air at EPA headquarters. For example,
both the National Federation of Federal Employees Local 2050 and the American Federation of
Government Employees Local 3331 have accumulated information on the illnesses experienced by
EPA employees. This information is provided in a supplement to this report entitled, "Additional
Employee Adverse Health Effects Information."

o
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2 Study Design

Because of the lack of prior information on employee health that could be used as
benchmark data, and because of the spatial variabijit)} of ventilation, thermal factors, and other
conditions that influence health and comfort, a comprehensive survey of all EPA employees at,
each of the three headquarters locations was required. A self-administered questionnaire was
distributed to all employees in February 1989, asking for information about health symptoms and
comfort concerns, along with data on background health and demographic characteristics. Among

the topics covered in the questionnaire were:

" Location of workstation (to detect associations between the survey and
monitoring data);
© Description of workstation, both current and changes over the last year;

] Amount of time spent at workstation;

. Health symptoms experienced while in building, both in the previous week and
in the previous year;

) Other health characteristics and risk factors: wearing of contact lenses and
eyeglasses, smoking, allergies, asthma, etc;

. Eye, nose, throat, or respiratory irritation from tobacco smoke or other
chemicals during last year;

8 Gynecological problems during last year;

™ Comfort issues: temperature, humidity, air movement, noise, dust, light, odors,
and furniture during last year;

] Job characteristics, including job satisfaction and job stress; and

5 Education, job pay plan and grade, and job classification.

To increase participation in the survey, both management and unions were given the
opportunity to review the draft questionnaire and their endorsements were communicated to ail
employees prior to the survey. Stringent measures were taken to ensure the confidentiality of all

responses.

Findings from the employee survey were used to rank all rooms in the buildings on
the basis of a heaith symptom index and comfort index, and then to select about 100 locations for
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environmental monitoring and physical measurements. Environmental monitoring was conducted
three weeks after the employee survey. All locations were monitored for temperature, relative
humidity, carbon dioxide, and carbon monoxide. A subset of locations was also sampled for
nicotine, biological contaminants, particles, for_maldéhyde and other aldehydes, other volatile

organic compounds, and pesticides. In addition, ventilation parameters were measured.

While the monitoring was in process, a supplemental questionnaire was also
administered to all employees near the environmental equipment. This provided a basis of

comparison between air measurements and employee experiences on the same day.

3. Results of the Employee Survey

The overall response rate for the survey questionnaire across all three buildings was
81 percent, with 3,955 of an estimated 4,900 EPA employees completing the survey. More than
1,400 employees also took the opportunity to volunteer additional comments in the "essay"

question provided at the end of the survey form.

Key results are reported below, first for health symptoms and then for comfort issues.
It is important to note that the health symptoms and comfort issues reported in the survey are self-
reported by the respondents, and have not been verified by a physician’s diagnosis as part of this
study. No attempt is made in this report to associate health or comfort outcomes with possible risk

factors in the buildings. These analyses will be the focus of Volume IIL

Health Symptoms by Building

The most frequently occurring health symptoms reported by respondents were
roughly similar across the three buildings - headaches, contact lens problems (among contact lens
wearers), stuffy nose, dry/itchy skin, dry/itchy/tearing eyes, strained eyes, and sleepiness.

To focus the findings on health symptoms that are potentially building-related, the

report uses the concept of "cases.” Each case represents an employee who reported experiencing a

health symptom "often" or "always" last year and whose health symptom reportedly got better when

ES-3
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the employee left work. The use of "cases" is intended to focus on symptoms that are recurring

rather than occasional and that appear to be connected in some way to the building.

As Exhibit ES-1 shows, the highest percentages of cases were reported for the same
top seven symptoms across all three buildings (although ranked in different orders in each
building):

headache

stuffy nose/sinus congestion

dry, itching, or tearing eyes

sore/strained eyes

unusual fatigue or tiredness

sleepiness or drowsiness

contact lens problems (among contact lens wearers)

Each of these symptoms was experienced often or always by at least 10 percent of
respondents and was reported to improve after the employee left work. Another view of the same

data is provided in Exhibit ES-2 which groups the symptoms into three categories:

L Indoor Air Quality Symptoms, typically associated with acute discomfort, such
as headache, runny nose, stuffy nose/sinus congestion, dry, itching, or tearing
eyes, burning eyes, dry throat, fatigue, and sleepiness;

2.  Respiratory or Flu-like Symptoms, which may be manifested in clinically
defined illnesses that may require prolonged recovery times after leaving the
building. Such symptoms include cough, wheezing, shortness of breath, chest
tightness, fever, and aching muscles or joints; and

3 Ergonomic Symptoms, which include back pain or stiffness, and pain or
numbness in the shoulder, neck, hands, or wrists.

As Exhibit ES-2 shows, the predominant symptoms reported in each building are
those associated with poor indoor air quality. Headache, fatigue, and symptoms associated with
mucous membrane irritation have often been reported in published evaluations of indoor air
quality.

The use of "cases" may be considered by some as representing a conservative estimate
of symptoms experienced by respondents. For example, it may be useful to consider the
prevalence of symptoms reported by respondents sometimes, in addition to often or always.

Therefore, for comparison, Exhibit ES-3 provides the percent of all respondents who had

ES-4
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Exhibit ES-1: Percent of All Respondents Who Had Symptoms Often or Always Last Year that
Got Better Upon Leaving Work, by EPA Headquarters Building

BUILDING
SYMPTOM - :
WATERSIDE CRYSTAL
MALI MALL FAIRCHILD
Headache 16% 11% 16%
Nausea 1% 1% 1%
Runny nose 8% 9% 7%
Stuffy nose/sinus congestion 16% 17% 15%
Sneezing 7% 7% 8%
Cough 4% 5% 4%
Wheezing or whistling in chest 1% 1% 2%
Shortness of breath 2% 1% 2%
Chest tightness 2% 1% 2%
Dry, itching, or tearing eyes 17% 12% 15%
Sore/strained eyes 16% 12% 18%
Blurry/double vision 4% 3% 5%
Burning eyes 10% 8% 11%
Sore throat 4% 3% 4%
Hoarseness 3% 2% 1%
Dry throat 10% 7% 9%
Unusual fatigue or tiredness 15% 14% 11%
Sleepiness or drowsiness 15% 19% 13%
Chills 5% 1% 2%
Fever 1% 1% 0%
Aching muscles or joints 4% 4% 2%
Problems with contact lenses® 28% 19% 27%
Difficulty remembering things 2% 2% 2%
Dizziness/lightheadedness 3% 2% 1%
Feeling depressed 5% 5% 4%
Tension or nervousness 10% 11% 8%
Difficulty concentrating 7% 6% 5%
Dry or itchy skin 6% 4% 6%
Pain or stiffness in upper back 6% 6% 6%
Pain or stiffness in lower back 6% 6% 4%
Pain or numbness in shoulder/neck 6% 5% 5%
Pain or numbness in hands or wrists 2% 2% 2%

"These percentages are based upon only the people who wear contact lenses at work "sometimes, often or atways" (Part II,
Question 1.a), as opposed to all respondents in the building.

Reference: Part [I, Question 7.
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Exhibit ES-2: Percent of All Respondents Who Had Symptoms Often or Always Last Year that
Got Better Upon Leaving Work, by EPA Headquarters Building and by Group of

Symptoms
- BUILDING
SYMPTOM
WATERSIDE CRYSTAL
MALI MALL FAIRCHILD
Indoor Air Quality Symptoms
Headache 16% 11% 16%
Runny nose 8% 9% 7%
Stuffy nose/sinus congestion 16% 17% 15%
Dry, itching, or tearing eyes 17% 12% 15%
Burning eyes 10% 8% 11%
Dry throat 10% 7% 9%
Unusual fatigue or tiredness 15% 14% 11%
Sleepiness or drowsiness 15% 19% 13%
Respiratory or Flu-like Symptoms
Cough 4% 5% 4%
Wheezing or whistling in chest 1% 1% 2%
Shortness of breath 2% 1% 2%
Chest tightness 2% 1% 2%
Fever 1% 1% 0%
Aching muscles or joints 4% 4% 2%
Ergonomic Symptoms
Pain or stiffness in upper back 6% 6% 6%
Pain or stiffness in lower back 6% 6% 4%
Pain or numbness in shoulder/neck 6% 5% 5%
Pain or numbness in hands or wrists 2% 2% 2%

Reference: Part II, Question 7.
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Exhibit ES-3: Percent of All Respondents Who Had Symptoms Sometimes, Often or Always
Last Year and that Got Better Upon Leaving Work, by EPA Headquarters

Building
. BUILDING
SYMPTOM :
WATERSIDE CRYSTAL
MALL MALL FAIRCHILD
Headache 41% 30% 42%
Nausea 10% 7% 19%
Runny nose 20% 18% 15%
Stuffy nose/sinus congestion 29% 26% 29%
Sneezing 22% 20% 20%
Cough 14% 12% 12%
Wheezing or whistling in chest 4% 3% 2%
Shortness of breath 7% 5% 6%
Chest tightness 6% 12% 6%
Dry, itching, or tearing eyes 35% 29% 34%
Sore/strained eyes 37% 35% 40%
Blurry/double vision 12% 8% 14%
Burning eyes 27% 22% 27%
Sore throat 14% 12% 11%
Hoarseness 10% 6% 8%
Dry throat 23% 18% 23%
Unusual fatigue or tiredness 34% 32% 32%
Sleepiness or drowsiness 41% 42% 40%
Chills 16% 10% 11%
Fever 4% 3% 3%
Aching muscles or joints 10% 7% 9%
Problems with contact lenses* 47% 38% 46%
Difficulty remembering things 10% 8% 8%
Dizziness/lightheadedness 15% 17% 9%
Feeling depressed 19% 17% 15%
Tension or nervousness 32% 33% 28%
Difficulty concentrating 27% 27% 23%
Dry or itchy skin 12% 11% 11%
Pain or stiffness in upper back 16% 14% 18%
Pain or stiffaess in lower back 16% 15% 19%
Pain or numbness in shoulder/neck 14% 12% 16%
Pain or numbness in hands or wrists 7% 6% 7%

*These percentages are based upon only the people who wear contact lenses at work "sometimes, often or always” (Part I,
Question 1.a), as opposed to all respondents in the building.

Reference: Part II, Question 7.
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symptoms sometimes, often, or always and that got better upon leaving work. In addition, it is
recognized that certain symptoms that may be building-related do not improve upon leaving work
(e.g., muscle pains, hypersensitivity reactions, and immune responses). The main body of the
report includes exhibits that eliminate the "got better upon leaving work" criterion.

About a third of respondents (28 to 38%) in each of the three buildings indicated that
their symptoms reduced their ability to work at least some of the time. About a quarter of
respondents indicated that their symptoms resuited in having to stay home or leave work early

sometimes or often in the past year (22 to 25% at each building).

Among Waterside employees, 62 percent of respondents associated one or more of
their symptoms with their work building, compared to 56 percent of Crystal respondents and 49
percent at Fairchild. Of those employees reporting that they "often" or "always" experienced
symptoms, the percentage who reported that their symptoms improved when they left the building
generally ranged between 60 and 70 percent.

More employees in Waterside than in the other buildings reported that both the
frequency and duration of their infections had increased since they began work in their building.
At Waterside, 39 percent of respondents reported more frequent infections (compared to 31
percent and 23 percent for Crystal and Fairchild, respectively), and 36 percent of Waterside
respondents reported longer lasting infections since beginning work there (compared to 31% and

23% for Crystal and Fairchild, respectively).

Among nine listed possible sources of eye, nose, throat, and respiratory irritation,
paint and tobacco smoke were among the top four irritants in all three buildings. At Waterside
Mall, fumes from new carpeting, paint, and tobacco smoke were mentioned as the three leading
sources of irritation. Crystal respondents were more likely to identify paint fumes, tobacco smoke,
and fumes from copy machines. Fairchild respondents pointed primarily to new carpeting, tobacco
smoke, and fumes from new drapes and paint. About one third of all respondents reported that

they consider themselves especially sensitive to the irritants mentioned.
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Health Symptoms in Waterside Mall Sectors

A fairly clear pattern of health symptoms emerges when one breaks down the
Waterside Mall complex into six separate "sectors.” A greater prevalence of the problems reported
in Waterside Mall are associated with the 2nd floor Mall, 3rd floor Mall, and Southeast Mall
sectors. Respondents in these three sectors were also more likely to report that their symptoms
reduced their ability to work and they perceived a stronger association of their symptoms with the

building than respondents in other sectors.

Exhibit ES-4 shows data on cases reported for each of the six sectors of Waterside
Mall. The same 7 symptoms noted above receive the most reports of cases. The 2nd and 3rd
floors of the Mall and the Southeast Mall report the highest percentages of problems, with 20
percent or more respondents reporting cases of stuffy nose/sinus congestion (3rd floor Mall); dry,
itching, or tearing eyes (2nd floor Mall and Southeast mall); sore/strained eyes (2nd floor Mall);
and sleepiness or drowsiness (Southeast Mall). Among respondents who wear contact lenses at
work, the percentage who reported problems with their lenses reached 45 percent in the 2nd floor
Mall and 38 percent on the 3rd floor Mall.

Health Symptoms Reported Last Week

Respondents were asked on how many days last week they experienced the individual
symptoms while working in the building. This question was thought to provide a more immediate,
and perhaps more accurate, measure of the extent of symptom occurrence since the recall period
was much more recent. In addition, this question was used to select sampling locations. The
results reported in Exhibit ES-5, show the percentage of respondents experiencing the symptom at
least one day on the previous week; also shown are the number of days respondents experienced

the symptom in the last week.

In general, the results appear consistent with the relative ranking of cases in the
previous year (Exhibit ES-1) although the percentages reporting symptoms are much higher. This
is not surprising, however, since the percentages of symptoms experienced during the past year
represented only those who responded "often” or "always" and whose symptoms got better when

they left work. Forty percent or more of respondents in each building reported experiencing

ES-9
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Better Upon Leaving Work, by Sector in Waterside Mall
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Percent of All Respondents Who Had Symptoms Often or Always Last Year that Got

WATERSIDE MALL SECTOR
SYMPTOM
EAST WEST MALL MALL NE SE
TOWER TOWER |2ND FLOOR|3RD FLOOR MALL MALL
Headache 14% 13% 18% 19% 16% 18%
Nausea 1% 1% 1% 2% 2% 14%
Runny nose 7% 9% 9% 10% 8% 8%
Stuffy nose /sinus congestion 15% 13% 16% 21% 16% 16%
Sneezing 6% 7% 7% 8% 7% 6%
Cough 4% 5% 6% 6% 4% 2%
Wheezing or whistling in chest 1% 1% 1% 2% 1% 2%
Shortness of breath 1% 2% 3% 3% 3% 2%
Chest tightness 1% 1% 3% 2% 2% 2%
Dry, itching, or tearing eyes 14% 15% 21% 18% 13% 20%
Sore/strained eyes 15% 14% 22% 18% 14% 19%
Blurry/double vision 4% 4% 7% 3% 3% 3%
Burning eyes 9% 10% 13% 11% 9% 10%
Sore throat 3% 3% 7% 5% 3% 9%
Hoarseness 3% 3% 5% 3% 2% 4%
Dry throat 8% 9% 15% 12% 8% 14%
Unusual fatigue or tiredness 12% 15% 17% 17% 12% 15%
Sleepiness or drowsiness 13% 14% 18% 17% 14% 20%
Chills 2% 5% 5% 5% 6% 1%
Fever 4% 0% 0% 1% 1% 5%
Aching muscies or joints 3% 4% 5% 5% 4% 6%
Problems with contact lenses™ 24% 25% 45% 38% 31% 29%
Difficulty remembering things 2% 2% 3% 3% 3% 1%
Dizziness/lightheadedness 3% 2% 5% 4% 3% 4%
Feeling depressed 5% 5% 4% 5% 6% 5%
Tension or nervousness 9% 10% 12% 10% 9% 12%
Difficulty concentrating 6% 6% 10% 10% 6% 10%
Dry or itchy skin 6% 6% 8% 8% 6% 5%
Pain or stiffness in upper back 4% 8% 5% 7% 6% 4%
Pain or stiffness in lower back 4% 1% 4% 6% 7% 6%
Pain or numbness in shoulder/neck 4% 5% 6% 7% 6% 4%
Pain or numbness in hands or wrists 2% 2% 4% 2% 1% 2%

"These percentages are based upon only the people who wear contact lenses at work "sometimes, often or always” (Part I1, Question
1.a), as opposed to all respondents in the building.

Reference: Part II, Question 7.
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Exhibit ES-5: Percent of All Respondents Reporting One or More Days of Symptom and Average
Symptom Days Last Week, by EPA Headquarters Building

WATERSIDE MALL | CRYSTAL MALL FAIRCHILD
SYMPTOMS
% 1+ Days®*|" Avg. Days |% 1+ Days®| Avg. Days |% 1+ Days®| Avg. Days
Headache 53% 2.0 47% 2.0 49% 22
Nausea 13% 1.7 12% 1.7 13% 1.6
Runny Nose 42% . 27 36% 2.8 36% 27
Stuffy Nose 51% 2.9 47% 3.0 51% 2.8
Sneezing 40% 23 38% 23 40% 24
Cough 31% 2.6 30% 2.5 30% 2.5
Wheezing 8% 2.5 7% 2.6 8% 3.0
Shortness of Breath 11% 24 10% 2.6 9% 2.4
Chest Tightness 9% 2.3 11% 2.4 9% 23
Dry, Itching, or Tearing Eyes 41% 2.6 35% 2.7 40% 2.6
Sore/Strained Eyes 41% 2.6 37% 2.5 44% 2.6
Blurry/Double Vision 16% 25 13% 2.6 17% 2.7
Burning Eyes 28% 2.5 23% 2.6 29% 2.5
Sore Throat 25% 22 2% 22 22% &1
Hoarseness 15% 23 13% 25 14% 2.1
Dry Throat 31% 2.6 25% 2.7 26% 2.6
Unusual Fatigue 4% 2.6 40% 2.7 43% 2.5
Sleepiness 50% 24 49% 2.6 48% 24
Chills 18% 24 9% 2.2 15% 2.2
Fever 8% 1.9 6% 2.6 8% 1.9
Aching Muscles 26% 2.5 26% 2.7 21% 24
Problems w/ Contact Lenses** 46% 2.8 39% 26 44% 2.3
Difficulty Remembering Things| 21% 2.4 18% 2.2 19% 1
Dizziness/Lightheadedness 18% 2.0 13% 22 15% 1.8
Feeling Depressed 27% 2.2 26% 24 26% 23
Tension or Nervousness 37% 23 39% 2.6 35% 24
Difficulty Concentrating 33% 23 33% 2.3 32% 2.0
Dry or Itchy Skin 36% 33 30% 3.2 34% 3.1
Pain in Upper Back 23% 25 22% 2.6 24% 2.6
Pain in Lower Back 27% 2.5 25% 2.7 24% 23
Pain in Shoulder/Neck 21% 26 21% 2.6 19% 2.5
Pain in Hands or Wrist 11% 2.6 11% 2.6 10% 2.6

*Based on the total number of responding employees.

" These percentages are based upon only the people who wear contact lenses at work (Part II, Question 1.a), as opposed
to all responding employees.

Reference: Part I, Question 7.
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headaches, stuffy nose, fatigue, and sleepiness in the week before the survey. Respondents
indicated an average duration of between two and three days for most symptoms.

Comfort

Overall, respondents were generally satisfied with their immediate physical
workstations (chair comfort, lighting). This may be due to employees’ ability to adjust these
factors. For example, desk lamps are used regularly by 4246 percent of respondents.
Dissatisfaction with building-related factors, however, was reported in each building and at
somewhat higher levels in Waterside Mall than in the other two buildings.

As one measure of dissatisfaction, for example, last year 48 percent of Waterside
respondents reported bringing in portable fans to their offices, compared to 45 percent at Crystal
and 36 percent at Fairchild. Waterside respondents also regularly made use of portable heaters in
substantial numbers (22% of respondents). As Exhibit ES-6 shows, between 40 percent and 51
percent of respondents often or always wanted to adjust air movement, and between 38 percent

and 55 percent of respondents often or always wanted to adjust the temperature.

In all three buildings, respondents reported the air to be often or always too dry
rather than too humid, with too little as opposed to too much air movement. For example, in
Crystal Mall, these reported percentages were 38 percent as opposed to 8 percent and 48 percent
as opposed to 3 percent, respectively. The desire to adjust temperature was seasonally dependent
in all three buildings, with respondents wanting to adjust temperature more during winter and
summer. For example, over two-thirds of all respondents in Waterside Mall reported wanting to

adjust temperature during winter and summer months.

Exhibit ES-7 breaks down these responses by Waterside Mall sector. A need for
adjustments in air movement and humidity was reported most by respondents on the 2nd and 3rd
floors of the Mall and the Southeast Mall. Temperature adjustments were desired most in the 2nd
and 3rd floors of the Mall, West Tower, and Southeast Mall.

This report also outlines the findings of the survey regarding respondent background

characteristics -- including employee demographic characteristics, health factors not related to the
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Number and Percent Reporting Often or Always Wanting to Adjust Environmental

Exhibit ES-6:
Comfort Last Year, by EPA Headquarters Building
WATERSIDE MALL'| CRYSTAL MALL FAIRCHILD
Number | Percent | Number | Percent | Number | Percent
Adjust Air Movement 1,574 51% 210 46% 164 40%
Adjust Temperature 1,708 55% 174 38% 162 40%
Adjust Humidity 1,077 35% 160 35% 131 32%

Reference: Part ITI, Questions 1c, 1f and 1i.

Exhibit ES-7: Number and Percent Reporting Often or Always Wanting to Adjust Environmental
Comfort Last Year, by Waterside Mall Sector

WATERSIDE MALL SECTOR
EAST WEST MALL MALL NE SE
TOWER | TOWER |2ND FLOORI|3RD FLOOR| MALL MALL
N | % N | % N | % N | % N | % N | %
Adjust Air Movement 759 |45% | 581 |49% | 392 |61% | 489 |58% | 432 |51% | 216 |58%
Adjust Temperature 765 |52% | 594 (59% | 394 |62% | 491 [59% | 431 |54% | 221 |57%
Adjust Humidity 756 |33% | 589 |34% | 392 |40% | 484 |41% | 429 |33% | 217 |42%

Reference: Part III, Questions 1c, 1f and 1i.
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buildings, job satisfaction and sources of stress, and the physical work environments in which
employees work. These factors will be used in the Volume III analyses as background variables to
help explain patterns of health symptoms and comfort problems. These analyses will provide a
more detailed context in which to understand the differential health and comfort problems
experienced by different types of employees, and employees in different buildings and sectors.
The analyses will thus help to determine to what extent the health and comfort symptoms
described in this report can be attributed to building conditions and to what extent they can be
attributed to other independent factors.
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1. INTRODUCTION

1.1 Background

The quality of the air and the work environment in office buildings has become an
increasingly important issue. Workers in numerous modern, apparently well-designed office
buildings have suffered ailments and discomforts that appear to be related to working in the
buildings, whether from unacceptable indoor air quality, job characteristics, or other factors.
Health concerns of workers in office buildings fall into several categories, including symptoms
associated with indoor air quality, comfort concerns, and ergonomic symptoms. Indoor air quality
symptoms refer to a complex mix of occupant reported symptoms associated with acute discomfort
(e.g., headache, fatigue, stuffy nose, sinus congestion, eye irritation, sore throat) that improve
while away from work. Comfort issues include concerns about air movement, temperature,
humidity, odors, and physical comfort considerations (e.g., lighting, noise). Back pain/stiffness or
pain/numbness in shoulders or hands are examples of symptoms associated with ergonomic

stresses (repetitive motion or awkward postures).

Building related illnesses, another important potential health problem among office
workers, are diseases that are caused by specific building-related etiologic factors. For example,
hypersensitivity pneumonitis can be caused by bioaerosols produced by microbial contamination of
ventilation systems, water-damaged rugs, furniture, or ceilings. This respiratory illness is
characterized by infiltrates seen on chest x-rays and non-specific symptoms (fever, muscle aches,
cough, and shortness of breath). Other building reiaied ilinesses include toxic effecis of
overexposure to chemical agents such as carbon monoxide (initial symptoms of headache and
nausea) and dermatitis caused by fibrous glass which wears from ventilation duct linings. These
symptoms can, of course, often occur for reasons unrelated to working in the building. Essential to
the proper diagnosis of individuals with building related illnesses are physician evaluation and the

measurement of environmental contaminants.

In recent years, employees in the three headquarters building complexes occupied by
the U.S. Environmental Protection Agency (EPA) have expressed their concerns about indoor air
pollution and work environment discomforts. Some of these concerns arose from incidents in
which EPA employees became ill shortly after building renovations. Information continues to be

1-1
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obtained by both labor and management on the health symptoms of EPA employees and the
quality of indoor air at EPA headquarters. For example, both the National Federation of Federal
Employees Local 2050 and the American Federation of Government Employees Local 3331 have
accumulated information on the illnesses experienced by EPA employees. This information is
provided in a supplement to this report entitled, "Additional Employee Adverse Health Effects

Information."

In response to these continuing concerns, EPA decided to undertake a systematic
study of the nature and spatial distribution of the employees’ health symptoms and comfort
concerns, and to attempt to determine if associations exist between employee responses and
specific workplace conditions. This research effort was integrated with a parallel study at the
Library of Congress Madison Building where employees were also reporting health symptoms and
discomfort that they attributed to the building. The study team consisted of researchers from
EPA, the National Institute of Occupational Safety and Health (NIOSH), the John B. Pierce
Foundation at Yale University, and Westat, Inc., a health statistics consulting firm. The National
Institute of Standards and Technology (NIST, formerly the National Bureau of Standards, NBS)
was engaged to study the Madison Building’s ventilation system.

Both the EPA and the Library of Congress surveys made use of similar study designs
and survey instruments, although separate reports are being prepared for each agency. While
certain details are specific to the particular buildings involved, the survey design is applicable to a

study of any building suspected of environmental problems.

This report documents the first part of a thorough investigation of indoor air quality
at EPA headquarters. Specifically, this report documents the design of the study and the results of
a survey conducted in February 1989 of all EPA employees working in three complexes:
Waterside Mall and the Fairchild Building in Washington, D.C. and Crystal Mall in Arlington,
Virginia. This report presents only a descriptive summary of the survey data. Resuits of the
environmental monitoring and analyses of the entire study results will be presented in subsequent

reports.
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12 Study Objectives
The goal of this study is to characterize the extent of building-related health, comfort,
and environmental problems at the three EPA headquarters buildings and to suggest remedies.

The indoor air quality research was conducted with the following four specific
objectives.

1.  Survey the nature, magnitude and spatial distribution of health symptoms and
comfort concerns.

2.  Characterize selected physical, chemical and biological aspects of the building
in selected locations during the survey period.

3.  Generate hypotheses from any associations observed between health and
comfort effects and environmental factors while taking into account factors that
would confound or modify such associations.

4.  Identify areas not in compliance with standards or guidelines.

To fulfill Objective 1, a survey was conducted of all federal employees in the target
buildings. To fulfill Objective 2, environmental monitoring was conducted for the following
pollutants:

- nicotine;

- carbon monoxide;

- respirable particles ( <2.5 micron);

- formaldehyde and other aldehydes;

- other volatile organic compounds, including 4-phenylcyclonexene (4-PC);
- pesticides;

- viable organisms (bacteria and fungi); and

- non-viable organisms (pollen and fungal spores).

Monitoring also was conducted for comfort related factors: carbon dioxide,
temperature, humidity and airflow, as well as other ventilation parameters. At the time of the
environmental monitoring, a second questionnaire was administered to persons working in the
vicinity of monitoring stations in order to assess health and comfort concerns on the day of the
survey. Objectives 3 and 4 will be fulfilled by an integrated analysis of all these bodies of data.
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13 Study Reports

This report is the first of three reports documenting the study. This report addresses
Objective 1; it presents detailed results of the questionnaire survey, including information about
work-station design, health and comfort concerns, and potential related factors. Volume II will
address Objective 2 and will report on environmental monitoring data collected in conjunction with
the second, supplemental survey. Volume III will address Objectives 3 and 4 and will present a
statistical investigation of the interrelationships among employees’ responses, the environmental

monitoring data, identified risk factors, and confounding factors.

This report is organized as follows. Chapter 2 presents a summary of the overall study
design. Chapter 3 explains the survey methodology in detail. Chapter 4 summarizes the
environmental monitoring methodology. Finally, the resuits of the survey are presented in
Chapter 5. A series of appendices contains the questionnaires used in the surveys and additional

data tables.
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2. STUDY DESIGN

This chapter provides an overview of the study design developed and implemented at
EPA headquarters. Section 2.1 describes the physical locations of the EPA buildings involved;
Section 2.2 examines certain important issues that shaped the design of the study; Section 2.3
presents the conceptual design of the study and its major components. For additional discussion of
the study design, see Chapters 3 and 4.

2.1 EPA Buildings

The three buildings that serve as EPA headquarters are located within a several-mile
radius in the Washington, D.C. area (see Exhibit 2-1). Waterside Mall in Southwest D.C. was built
in 1970, with EPA taking occupancy in 1971-72. At about the same time, a lease for office space in
Crystal Mall 2, one of a complex of buildings in Crystal City, VA, was transferred to EPA. EPA
occupancy of the Fairchild Building, located not far from Waterside Mall, dates from 1979-80.

Within Waterside Mall, a major objective of the study was to determine the spatial
variation of health symptoms, comfort parameters, and odors. For this analysis, the building was
divided into six "sectors": the East Tower, the West Tower, the second floor of the Mall, the third
floor of the Mall, the Northeast Mall, and the Southeast Mall.

These sectors were chosen because they are reasonably homogeneous areas. For
example, the two 12-floor Towers are basically separate buildings in themselves, being connected
to the 3-story Mall only in the basement garage and by narrow passageways on the third floor of
the Mall. The second floor of the Mall was designed for commercial occupancy; compared to the
third floor, its ceilings are much higher and most of the partitions do not reach the ceiling.
Therefore, air circulation patterns are likely to be different on the second floor of the Mall than on
the third floor.

2-1
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Exhibit 2-1: Map of Washington, D.C.
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Unlike the Towers and Mall, the two remaining sectors of Waterside Mall were
constructed in the 1980’s. The Southeast Mall, an appendage to the second and third floors of the
Mall, was constructed in the early 1980’s. The Northeast Mall is the newest portion of the
building, having been constructed during 1986-7. The Northeast Mall covers five floors (basement,
ground, first, second, and third).!

22 Design Issues

The study objectives required a survey of employees to systematically collect
information about their reactions to their work environments and environmental monitoring to
ascertain the levels of environmental contaminants in the air and characterize ventilation
parameters. Further, the objectives required that the survey and monitoring be conducted in a
manner that permitted the detection of associations between the two sets of data at common
locations. At the same time, there were several constraining factors and ancillary objectives

present that influenced the ultimate study design. These influences are summarized here.

Inadequate Prior Data. Some information about employee health and discomfort
complaints existed within the agency. However, there was little or no usable information on
employee health or comfort problems that could be used as part of this study. Therefore, it was

deemed necessary to design and conduct a survey of employees.

Need for Complete Enumeration. Ventilation, thermal factors and other conditions

that influence health and comfort have great spatial variability. They can change sharply in a few
feet. Consequently, a sample of employees may miss significant problems. This suggested that a
complete enumeration be conducted with the 4,900 EPA employees in the three headquarters

buildings.

Maximize Participation. There were a number of concerns about the employees’
reactions to the survey. It was felt that the employees with complaints would be more likely to

1a third, small area, the Southwest Mall, is attached to the second floor of the mall and was also constructed in the 1980's. Since the area
is small (only 48 persons returned questionnaires from this area), it was decided to combine those responses with the remainder of the
second floor of the Mall.
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respond than those without complaints. [t was necessary to approach the employees in a manner

that encouraged participation by all employees.

Need for Confidentiality. The survey reéuired the collection of sensitive data, and
also required that respondents’ workstation locations be identified. These factors generated a
number of concerns about the privacy of employees’ responses and, consequently, the participation
rate. The employee unions wanted assurances that management would not be able to see any
individual’'s data. All parties involved in the research felt that the participation rate would suffer

without firm assurances of confidentiality.

Limited resources. Available resources did not allow for telephone or in-person
interviewing; it was therefore decided to design the questionnaire for self-administration. This, in
turn, required minimizing: respondent burden, the potential for misunderstanding questions.
effects of memory lapses, and potential for refusing to answer sensitive questions.

Also, since the number of sites that could be monitored was limited by the availability
of resources and environmental monitoring equipment, it was decided to conduct the employee
survey first, and to use the results to guide the selection of monitoring sites. To increase the ability
to detect associations between survey information and environmental monitoring data, a second

survey limited to employees in the vicinity of the monitoring equipment was also planned.

23 Conceptual Study Design
In view of these considerations, it was decided that the study objectives could be
achieved most efficiently through the muiti-pronged approach diagrammed in Exhibit 2-2 and

outlined below.

Exhibit 2-2: Conceptual Design

, Environmental Monitorin
Selection of Monitoring g
Ergployee Sit&s lllaing: o P
urvey * Health symptom index . ;
« Comfort index Supplementsagv S;Jesnonnalre
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Employee Survey

A survey of employees in the target buildings was conducted in February 1989 using a
self-administered questionnaire. The survey collected information about employees’ health
symptoms and comfort concerns, along with a number of possible risk factors and confounding
factors. It thus yielded a detailed data base concerning EPA employee reactions to their
workplace environment. The specific topics covered by the questionnaire included:

. Location of workstation (to enable the detection of associations between the
survey and monitoring data);

™ Description of workstation; both current and changes over the last year;
a Amount of time spent at workstation;

] Health symptoms experienced while in building, both in the previous week and
last year;

. Other health effects and risk factors: contact lens and eyeglasses wear,
smoking, allergies, asthma, etc;

. Eye, nose, throat, or respiratory irritation from tobacco smoke or other
chemicals during last year; ~

& Gynecological problems during last year;

. Comfort issues: temperature, humidity, air movement, noise, dust, light, odors,

and furniture during last year;

] Job characteristics, including job satisfaction and job stresses; and
& Education, job pay plan and grade, and job classification

During the questionnaire’s development, extensive reviews and pretests with
debriefings were conducted. The pretests took place at a university library and another federal
government agency. Pretesting was not conducted with Library of Congress or EPA employees in
order to avoid any possible biases in the full-scale survey.

A broad array of techniques designed to enhance the participation rates was
employed. Both management and unions were given the opportunity to review the draft
questionnaire. Endorsements were secured from top management and union leaders and

communicated to all employees prior to the survey. Employees were assured by management,

.
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unions and the health contractor that their individual responses would not be revealed to
management or union representatives. The questionnaires were distributed to the employees
through their supervisors. However, questionnaires were returned in sealed envelopes directly to
the contractor, not through labor or management. Those not responding in a timely fashion were
prompted with friendly telephone calls. Announcements and reminders were posted throughout
the building during the field period.

Selection of Monitoring Sites

Findings from the employee survey were used to select approximately 100 locations
for environmental monitoring. Rooms were selected for monitoring using a protocol developed
for this purpose. To avoid possible biasing of the results, selections were made by the contractor
independently of management, unions and the rest of the technical team. (A detailed description
of the protocol is given in Section 4.1.) Briefly, a health symptom index was computed for each
employee from the questionnaire responses, and a standardized mean symptom score was
computed for each room in the building. Similarly, a comfort index was computed for each
employee from the questionnaire responses and a standardized mean comfort score was computed

for each room in the building.

Rooms were independently ranked according to the standardized health and comfort
indices. Rooms were selected for environmental monitoring, starting with the rooms with the
highest values for both indices and the lowest values for both indices. Results of these rankings
were not revealed to the monitoring team. In the selection of rooms, greater priority was given to
the health symptom index over the comfort index; and lesser priority was given to rooms with only

one occupant.

Environmental Monitoring and Supplemental Survey

The monitoring was conducted three weeks after the employee survey. All locations
were monitored for temperature, relative humidity, carbon monoxide, and carbon dioxide. A

subset of locations included measurements of nicotine, biological contaminants, particles,
formaldehyde and other aldehydes, other volatile organic compounds (VOCs) and pesticides. In
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addition, ventilation parameters were measured. See Chapter 4 for a detailed description of the

monitoring. =

A supplemental questionnaire was administered to all employees near the
environmental equipment while the monitoring was on-going. "Near" was defined to include those
within 30 feet of the monitoring carts, with no intervening walls. The supplemental questionnaire
was, in large part, adapted from the portion of the original survey that collected information on
employees’ activities, health symptoms, comfort, and psychological state, in this case, on the same

day as the monitoring.
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3. EMPLOYEE SURVEY METHODOLOGY

This chapter describes in detail the methodology employed in the survey of EPA
headquarters employees. The development of the questionnaire is described in Section 3.1.
Section 3.2 describes the content of the questionnaire. Section 3.3 reviews the techniques used to
maximize response rates and the results achieved. Section 3.4 describes the administration and

collection of the questionnaires, and Section 3.5 describes the data preparation process.

3.1 Development of the Employee Questionnaire

This section briefly describes the development of the employee survey questionnaire.
A preliminary draft questionnaire was initially developed to explore in-depth associations between
health symptoms and comfort concerns, and the work environment and indoor air quality for the
Madison Building of the Library of Congress. The first draft of the questionnaire was 36 pages
long and took 60 to 75 minutes to administer. Since overly long questionnaires tend to have lower
response rates, it was decided to reduce the average administration time to no more than 30

minutes.

From October 1988 through January 1989, the draft questionnaire was thoroughly
reviewed by experts in each subject area, and representatives of the EPA management and unions.
All comments were studied by the Survey Design Team, which led to numerous revisions of the
questionnaire. The final questionnaire was 20 pages long and met the goal of a 30-minute

administration time.

The revision process began by prioritizing questions according to their relevance to
the objectives of the study. Each question in the preliminary draft questionnaire was assigned a
priority rating. Only those questions with the higher ratings remained in the questionnaire. Some
questions that may not appear to be related to air quality and work environment were retained.
These were questions that explore confounding factors, i.e., explanations for health symptoms
other than indoor air quality.

3-1
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A series of pretests and focus groups were designed and conducted to test and refine
the questions, to explore the reliability of specific questions and the overall questionnaire, to
discuss confidentiality issues, and to test the administration procedure. For the first pretest, a
library setting was sought. The pretest was conducted at George Washington University Law
Library in November, 1988. Volunteers from all job categories were asked to complete the
questionnaire during the morning and participate in a focus group discussion of the questionnaire
in the early afternoon. The focus group reviewed each question, the time required to fill out the

questionnaire, and the problems of filling out a questionnaire at one’s workstation.

The second and third pretests were conducted in December 1988 at the Department
of Energy in order to test the relevance of the questions and procedure in a federal agency. These
pretests involved two different groups of volunteers, separated by grade level in order to foster a
more open discussion. Many of the comments and suggestions made by the pretest groups were
incorporated into the final questionnaire, completed in January 1989. Appendix A contains the

final employee questionnaire.

32 Content of the Questionnaire

The questionnaire is divided into five sections. The first three sections address the
primary issue: what is the spatial distribution of heaith symptoms and comfort concerns
throughout the EPA headquarters buildings. Part IV is a section on job characteristics which
addresses job satisfaction and indicators of stress in work and non-work activities. Part V includes
demographic and other miscellaneous questions. Highlights of the contents of each part of the

questionnaire are presented below.

Part I. Description of Workstation
Potential Risk Factors
Previous studies of office workers’ health symptoms have identified certain risk

factors associated with the workstation. Among these are textiles, which may collect dust or emit

organic gases; partitions, which may emit formaldehyde and other organics; and office equipment,
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such as copying machines, which may emit solvents or fumes from graphic processes!. Large
amounts of paper have been shown to be a risk factor in previous indoor air studies?. Questions 7,
8,9, and 11 collect information about these and other suspected or potential risk factors. Question
10, dealing with fans, air filters, heaters, and desk 1amps; is included to determine how many people
have brought such additional equipment to work to adjust the comfort factors in their workstation.
Question 12, on water leaks, is included because many investigations have identified humid
conditions or water leaks as breeding grounds for molds, fungi, and bacteria that could cause

building-related illnesses.
Exposure

Part I includes questions that characterize the potential exposure of EPA
headquarters employees to adverse environmental conditions while at their workstations (desk,

office, cubicle, or primary work place). The workstation attributes explored include the following:

™ Depending on the design, construction, maintenance, and evolution of the work
space and the heating, ventilating, and air conditioning (HVAC) system, the
type of physical space (question 1a) has been found to be critical to the indoor
air quality of a particular space.

n Changes in workstation space configuration (question 11f) were reported.

" The type of space and space sharing information (question 1) was collected for
comparison to information on comfort in Part III, especially question 1.

» Determination of temporal employment characteristics for each employee
(questions 3, 4, 5, and 6) were made.

" Data on exposure (question 9), or remediation (question 10), from specific
equipment were solicited.

1 Wallace, LA., Pellizzari, E., Leaderer, B., Zelon, H., Sheidon, L. (1987). “Emissions of volatile organic compounds from building
materials and consumer products,” Atmos. Environ. 21:385-393. )

2 Skov, P. and Vaibjom, O. (1987) "Sick Building Syndrome in the Office Environment, the Danish Town Hall Study” Indoor Air '87
Vol. 2, pages 439443, Institute for Water, Soil and Air Hygiene, Berlin.
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Part II. Information About Health and Well-being

In order to explore the primary question of the geographic distribution of health
symptoms and comfort concerns, health outcomes possibly associated with working in an indoor
environment, as well as potential risk factors or confounders associated with the work

environment, must be explored.

Heaith Outcomes

Information was sought on the occurrence of a number of symptoms that have been
reported by workers in previous evaluations of heaith effects of indoor air quality. Symptoms
included were those related to nasal and mucous membrane irritation, respiratory effects, and
other non-specific symptoms such as headache, fatigue, memory problems, tension, and depression
(question 7).

Questions were included on several specific potential health hazards associated with
the work environment such as the use of video display terminals (VDTs) and postural strains due
to poorly designed workstations. Eye strain (question 7, parts j, k, |, and m) and muscle pains
(question 7, parts cc through ff) assess the effects of these potential hazards.

Information was sought on the chronic occurrence of these symptoms by asking
employees how often they experienced each symptom during the past year on a scale from "never"
to "always" (question 7). To provide an estimate of more recent symptom occurrence, employees
were asked how many days each symptom occurred in the week immediately preceding the survey.
This information was indicative of a point prevalence in the winter season and was also used to .
select specific areas within the building for environmental monitoring. Finally, information was
obtained in question 7 on whether each symptom changes when a person is not at work. As a
general rule, for most symptoms, if the symptom is related to the work environment, it would be
expected to improve when the person is not at work. Some exceptions to this general rule include
muscle pains, which tend to get worse several hours after the irritating activity; hypersensitivity
reactions, such as wheezing and shortness of breath; and immune responses that can be triggered

by apparently small amounts of substances encountered at home or at work.
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The frequency of symptom occurrence (question 7) was asked for each symptom. The
severity of these symptoms was assessed by asking employees if any of these symptoms reduced
their ability to work (question 8) or caused them to miss work (question 9).

Information was sought on the increased susceptibility of the employee to respiratory
ilinesses such as bronchitis and pneumonia (question 13) or other infections (questions 12 and 17)
as a possible concern related to the indoor work environment. Questions regarding asthma
(questions 15 and 16) were asked both to investigate the possibility of its occurrence as a result of
the indoor environment and because, if present before employment in the building, it may be a risk
factor for the occurrence of a number of symptoms included in the questionnaire.

A series of questions was included on irritation caused by a variety of fumes
(questions 19 and 20) because of a number of previous reports in the Waterside Mall as well as

from other work environments.

Information was sought on changes in the occurrence of symptoms in different
seasons due to changes in environmental factors, such as ventilation, temperature, and humidity
(question 10). This information can also be related to individual perceptions (obtained in Part III
of the questionnaire) of these environmental factors.

A series of questions concerning gynecological health issues was included in the
questionnaire, in response to employee concerns about gynecological symptoms that they
attributed to working in the Waterside Mall complex. The gynecological questions (Questions 22
thru 31) dealt with:

" Regularity of the menstrual cycles;
. Accompanying menstrual symptoms;
. Physician diagnosed problems such as fibroids, cysts, or enlarged uterus; and

] Confounding factors such as pregnancy, nursing, menopause, and prescribed
replacement or corrective hormones including birth control pills.

The questions were developed in consultation with health experts including epidemiologists and a
gynecologist.
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Other Related Health Characteristics

Information was requested on a number of characteristics that can affect responses to
the questions regarding health symptoms. Questions regarding the wearing of contact lenses and
glasses (questions 1 and 2) are used in the analysis of questions regarding eye irritation and eye
strain. Information was sought on the smoking of tobacco products (questions 3 through 6) to help
analyze health outcomes such as those related to the respiratory system and mucous membrane
irritation. Information was sought on employees with eczema (question 14) and allergies to
pollens or animals (question 18). These individuals may be more likely to experience an allergic
type response to some environmental factors. Finally, information was sought on age (question
21) and gender (question 22) since previous studies have shown that the occurrence of certain
symptoms or the tendency to report the occurrence of symptoms may be related to age or gender.?

Part III. Information About Present Work Environment

Indoor air quality attributes, such as air movement, temperature, humidity, stuffiness,
odors, and dustiness, are the focus of many concerns about indoor air quality. Each of these
physical comfort issues has been identified as likely contributing sources for many of the heaith
symptoms mentioned in Part I such as mucous membrane irritation. respiratory irritation,

headache, and fatigue.

Air Quality

a Questions 1, 2, 3 profile the complaints and perceived performance of the
heating, ventilation and air-conditioning (HVAC) systems. The distributions of
odors, for example, may help identify possible sources and HVAC solutions.

5 Employees were asked how often they wanted to adjust air movement (question
1c), or temperature (question 1f), or humidity (question 1i). These questions
contribute to analyzing the acceptability of the workstation. The responses may
be helpful in identifying mitigation measures.

3 Op cit.
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Physical Comfort

. Information on noise and quiet (Question 1k and 1l) was collected for its
potential relationship with health outcomes such as headache, fatigue, etc. (Part
IT), to job satisfaction (Part IV), and as a portion of the overall assessment of
the physical environment.

a Information on lighting (questions 4, 5, and 6) relates to eye health (Part II),
equipment use (Part I), and was used as a portion of the overall assessment of
the physical environment..

a Access to daylight (question 6) and the necessity and frequency of taking fresh
air breaks (question 9), are believed to be related to' well-being (index from
Part II) and stress management (Part IV). Question 9 was also part of the
evaluation of the HVAC system.

a Information on the physical comfort of furniture (questions 7 and 8) was
collected to see what role workstation design and ergonomics may play in the
association of symptoms and comfort complaints, particularly eye and muscular
health (Part II) and job acceptability (Part IV).

. Information was sought on the overall assessment of the physical environment
(questions 10, 11, 12, and 13), including possible daily changes in the physical
environment.

Part IV. Characteristics of the Job

Job characteristics address issues which could possibly create stress. Stress is defined
as "a disturbing imbalance between the job and the individual"4 The work factors which can cause
stress are called job stressors. Job stressors are work conditions which produce an acute effective,
physiological or behavioral response. Stressors are important to an assessment of the work
environment, because they are capable of producing symptoms that are similar to those associated
with poor indoor air quality and therefore serve as potential confounders in this study. Questions
in this section are combined to form scales to measure commonly occurring perceived job

stressors:

. Job satisfaction: job stressors are often found to be highly related to reports of
job satisfaction. A measure of global satisfaction was included to provide a
rough index of overall job stress level (Question 1, parts a, b, ¢, and d). Specific
aspects of satisfaction are assessed in questions 2 and 3.

4 Sieven L. Sauter, L. John Chapman, Sheri J. Knutson. "Improving VDT Work: Causes and Control of Health Concems in VDT Use,”
Lawrence, KS. (1985).
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Role conflict and role ambiguity are two of the most ubiquitous stressors found
in modern work environments. Role conflict (question 4, parts a, b, and c)
occurs when behaviors demanded by an individual’s roles in an organization are
incompatible. Role ambiguity (question 6, parts h, 1, j, and k) refers to a lack of
certainty regarding expected role behaviors.

Job control (question 5, parts a, b, ¢, and d) has been associated with
psychological and physical health complaints. This scale assesses control over
workload, resources needed to do the job, policies and procedures at work, and
workstation surroundings.

Quantitative workload (question 6, parts a, b, ¢, and d) refers to the amount of
work an individual has to do and the pace at which the individual must work.
Quantitative workload is one of the most commonly assessed job stressors in
the occupational stress literature and has been linked to a variety of health
complaints.

Underutilization of abilities (question 6, parts e, f, and g) measures the extent
to which workers are required to use skills and knowiedge in completing their
work. Underutilization of abilities is a highly prevalent stressor thought to
produce a variety of heaith complaints.

External stressors (question 7) form an index of overall non-work demands.
These are important to assess because non-work demands can increase the
level and nature of work demands and vice versa. Work and non-work
demands may interact to increase symptom reporting.

Job stressors act as confounders which complicate a determination of the cause of

indoor air quality complaints. The particular questions and scaies used in this section have already

been validated in previous job stress studies and were chosen because of their reliability of

measuring work and non-work stressors.>67

5(.‘.a;:‘laﬂ. R.D., Cobb, S. French, JLRP. Jr, Van Harrison, R. and Pinneau, S.R. (1975). Job demands and worker health. HEW
Publication No. (NIOSH) 75-160.

6Quinn. RP. and Staines, G.L. (1979). The 1977 Quality of Employment Suggz, Institute for Social Research, University of Michigan,

Ann Arbor, Michigan.

7Quiﬂn. R.P. and Shepard, L. (1974). The 1972-73 Quality of Employment Survey: Descriptive statistics with comparnison data from the
1969-70 Survev of Working Conditions. Ann Arbor: Survey Research Center.

3-8



Volume I: Employee Survey
EPA Headquarters

Part V. Concluding Questions

This section addresses basic demographic issues such as: living and financial
arrangements; job, pay and educational classifications; and workstation location. Demographic
issues such as job classification or education can help explain clustering of responses. Workstation
location was asked so that responses could be related to environmental monitoring. Part V
concludes with an opportunity for the respondent to volunteer anything else that concerns him or
her about air quality or environmental health in the building. There were two major reasons for
including this question. First, the questionnaire may have left out an important factor in health or
environmental considerations. If enough respondents mention the same factor, then it both merits
attention and may be important to include in future building studies. Second, an essay question
gives respondents the opportunity to express any strong feelings or opinions that cannot be
expressed within the structure of the questionnaire. Respondents were assured of the
confidentiality of their responses to Part V, as well as to the entire survey.

33 Maximizing Respondent Participation

A comprehensive plan was developed and implemented to maximize responses to the

questionnaire:
" endorsement was secured from management and union leaders and
communicated to all employees prior to the survey;
. management and union leaders reviewed a draft questionnaire and made

comments;

. all employees were notified of the survey a few days before the distribution of
the questionnaires;

. questionnaires were distributed through the supervisors;
] the questionnaires were tracked to ensure that every employee received one;
. confidential return of the questionnaires to the health statistics contractor was

accomplished by the use of questionnaire return boxes maintained and
collected only by contractor employees;

s a hot line was provided for all employees for questions regarding the
questionnaire or its confidentiality;

3-9
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a telephone calls were made to all employees to prompt non-participants to
return their questionnaires; and

. reminders of the survey due dates were posted in designated locations in the

building.

The plan assured that the questionnaire was approved by both management and the
unions with the qualification that maximum precautions be taken to ensure confidentiality of the
participants’ responses. With this assurance, management and unions agreed to communicate
their endorsement to all EPA personnel. As part of this effort, a letter was sent from the
Administrator to supervisors explaining the nature of the survey, the contractor’s role in the
survey, and the procedure they were to follow in distributing the questionnaires to their staff
(Exhibit 3-1). A second letter, included with the questionnaires, was sent to all employees from
the outside researchers, introducing themselves and explaining the nature of the questionnaire and
the procedure to be followed in filling out and returning the questionnaire (Exhibit 3-2). Included
in the letter was the contractor’s phone number that respondents could use for questions regarding

the questionnaire or confidentiality.

Confidentiality was built into the protocols for the distribution, return, and review of
the questionnaire. The questio.ﬁnaire was delivered by supervisors in sealed envelopes to each
employee with the assurance that neither they nor other EPA management would see the
employee’s responses. Once completed, the questionnaires were returned by the respondents in
special, sealed envelopes to questionnaire return boxes located on each floor. The only identifying
information on the questionnaire was an employee identification number used by the contractor in
tracking and analyzing the data. This number and its association with an EPA employee was
known only to the contractor and was used to keep track of questionnaire returns. The
questionnaire return boxes were maintained and collected by the contractor. The questionnaires
were taken to the contractor’s facilities in Rockville, Maryland to be processed.

In order to encourage maximum response, telephone prompts were made on
Wednesday and Thursday of the survey week. The telephone prompts asked the employees:

. If they had received a copy of the questionnaire;
. If they were in the process of completing the questionnaire;
. If they planned to fill out the questionﬁaire;

3-10
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Exhibit 3-1: Letter to EPA Managers

fu!ﬂ‘au,’
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTCN O C. 20360

f""
“ el

" “"’

MEMORANDUM w4 DA TR R
SUBJECT: Indoor Air Quality and Work Environment Survey

FROM: John A. Moore
Acting Deputy Administrato

T Seanior Managers, Managexs:ndSupuv:ou\

We are implementing 2 three part approach to characterize our headquartess office
indoor air quality in order to identify remedial actions. A study of the building’s ventilation
systems is almost compiete; 2 monitoring effort measuring the level of air pollutans is
scheduled for March and finaily, all headquarter empioyees will be surveyed this month.

The third part of the approach requires your cooperation. On February 13, 1935, I
want you to distribute an Indoor Alr Quality and Work Environment Survey

questdonnaire
to each member of your staff and provide them sufficient time to complete it (3045
minutes). A 100% response rate is our goal. Because the survey is voluntary, your support
is essential.

You will receive the -questionnaire packets on February 10, 1989 from a Westat
representative. Westat, a private heaith research firm, is administering the-survey for EPA,
s0 expect 10 be contacted by them. You should instruet your staff to take their compieted
questuonnaires to "questionnaire remmn stations” located near the elevators and building
exits. The questionnaire return station boxes will be picked up by Westat' Staff and taken
to Westat facilities to be opened and processed. The empioyees will be assured
confidentiality; no one within EPA or the unions will be able to see individual responses.

It is vital that you do not aempt 10 see any completed questionnaires.

The survey was developed by a team of senior scientists and statisticians from our
Agency, AFGE' and NFFE Unions, NIOSH, Yale University and Westat. It is
represcatative of EPA’s leadership in the development of methods for conducting indoor
air investigations. The process of soiving indoor air quality problems can be a slow one
involving many trial and error steps before successful remedial actions are identified. [
appreciate your assistance in the implementation of this survey, a cyitical step towards
acuon.

For further information contact David Weizman, Director, Eavironmental Heaith
and Safety Division at 382-3640.
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Exhibit 3-2: Letter Transmitting Questionnaire to EPA Employees

"™ Indoor Air Quality & Work Environment Study

February 9, 1989

Dear EPA Empiovee:

EPA’s Office of Administration and Resources Management has asked Westat. Inc.. a private
heaith survey research firm. with the support of the John B. Pierce Foundation Laboratory at Yale
University, to ask you some questions about the indoor air quality and work environment at the
EPA headquarters buiidings. Your participation is voiuntary, but we encourage you to till out the
enclosed questionnaire and rerurn it to Westar promoty - today, if at all possible. Your
participation is needed. regardless of how sausfied you are with your work environment. (o heip
clanify our understanding of the situation in your building.

It is important to answer the questionnaire as compietely as possible. Some questions may not
seem (0 be reiated to air quality issues but are needed to help us understand your total work
environment. Your careful answers will ensure the accuracy of the information obtained.

Your questionnaire will be handled in 2 manner that ensures the strict privacy of your responses.
The coded identifying number you see on the front of the questionnaire is there to provide a way
1o locate your workstation in your building. This is necessary so that your responses can be reiated
to the upcoming snvironmental mecasurements. No one at EPA or the unions will be given any
information that woulid allow them to trace or reconstruct an individual’s identity.

PLEASE PUT THE COMPLETED QUESTIONNAIRE IN THE ENCLOSED RETURN
ENVELOPE. SEAL [T. AND TAKE IT TO ONE OF THE "QUESTIONNAIRE RETURN
STATIONS® NEAR THE ELEVATORS AND BUILDING EXITS. THESE BOXES WILL BE
REMOVED FROM THIS BUILDING BY WESTAT STAFF AND WILL NOT BE OPENED
UNTIL THEY REACH WESTAT'S FACILITIES.

We appreciate your participation in the survey. In a few weeks. air measurements will be taken at
various locauons within the EPA headquarters buildings. People who work near these iocations
may be asked a few more questions at that time.

If you need any assistance in compieting the questionnaire, please contact Westat's fieid
operations manager at 294-2845.

incerely,
Poddt? Lol ——

/_ _./‘<M";-' ’D ‘)‘-.:-fﬁdléﬂ-‘..n-__,
Robert P. Clickner, Ph.D. Brian P. Leaderer, Ph.D.
WESTAT. Inc. John B. Pierce Foundation Laboratory

Yale University

3-12
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8 If they did not plan to fill out the questionnaire, why not;

n If they did plan to fill out the questionnaire, they were reminded to fill it out
and return it to the questionnaire return boxes by 3:00 pm on Friday; and

s If they had already filled out the questionnaire, they were reminded to return it
to the questionnaire return boxes by 3:00 pm on Friday. Also, notices (Exhibit
3-3) were posted in designated locations in the building during the survey week
reminding the participants to return their questionnaires by 3:00 pm on Friday.

Because the response rates were lower than anticipated as the end of the survey week
approached, it was decided to extend the field period into the following week at all three EPA
buildings. It is believed that the initial response rates were lower than anticipated in part because
the questionnaires took longer than expected to be distributed to all employees and the Presidents’
Day Holiday (Monday, February 20) slowed down the field effort.

Response Rates

The overall response rate across all three buildings was 80.7 percent, with 3,955 of an
estimated 4,900 EPA employees completing the survey. As shown in Exhibit 3-4, this response
rate varied by building, gender, race, pay plan, and office.

n Building: Nonresponse varied from about 18 percent at Waterside Mall to 21
percent at Crystal City to 27 percent at the Fairchild Building. The higher
nonresponse at Fairchild generally held up across gender, race, etc. categories.

@ Gender: The nonresponse rate varied from about 16 percent for men to 21
percent for women. This gender difference was most pronounced at Fairchild.

a Race: Nonresponse varied from about 15 percent for whites, Asian-Americans
and Hispanics to 30 percent for blacks. This held across buildings.

B Pay Plan: The nonresponse rates varied between less than 20 percent for
executives and general schedule workers to 25 to 50 percent for part-time and
other categories of workers.

s Office: Nonresponse varied from less than 10 percent at the General Counsel’s
Office to just over 20 percent at several other offices. Workers in
Administration, Enforcement and Compliance, and Research and Development
also had higher than average response rates.

3-13
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Exhibit 3-3: Respondent Reminder Notice

PLEASE RETURN ALL QUESTIONNAIRES BY
FRIDAY, FEBRUARY 17.

This Questionnaire Return Station available continuously
| until 3:00pm on Friday.

Any questions? Call Westat at 294-2845.

s1orenbpesy vd3g
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' All EPA Buﬂdlnga Nonresponse Rate (2)
Employees | Response Non- Waterside | Crystal | Fairchild
Surveyed (1) Rate |Response Mall Mall | Building |

Total 4,900 81% 19% 18% 21% 27%
Gender

Women 2,586 79% 21% 19% 23% 34%
Men 2.268 84% 16% 15% 17% 20%
Race

White, Nonhispanic 3,165 85% 15% 14% 17% 21%
Black, Nonhispanic 1,289 70% 30% 28% 33% 43%
Hispanic, Asian, etc. 446 83% 17% 17% 19% 13%
Pay Plan

Senior Executive Service 138 80% 20% 22%

Merit Pay 1,021 85% 15% 14% 13% 20%
General Schedule 3,390 81% 19% 17% 21% 31%
Wage Grade 101 62% 38% 53% . .
Other 96 75% 25% 26% z "
Missing (3) 154 75% 25% 26% Y g
Office

Administration 134 82% 18% 19% .

Air and Radiation 316 78% 22% 20% 5 28%
Administration & Resource Mgmt. 904 78% 22% 20% s 25%
External Affairs 143 79% 21% 21% ¥ 4
Enforcement and Compliance 142 85% 15% 15%

General Counsel 136 93% 7% 7%

Inspector General 96 80% 10% 10%

Policy and Planning Evaluation 237 78% 22% 22%

Pesticides & Toxic Substances 1,147 81% 18% 18% 21%

Research and Development 287 88% 12% 12% .

Solid Waste & Emergency Response 703 79% 21% 21% >

Water 594 80% 20% 18% g 38%

Notes:

(1) The total number of empioyees who received questionnaires.
(2) An asterisk (*) indicates an insufficient sample size.
(3) "Missing" refers to questionnaires in which pay pian data was missing or could not be interpreted.
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An understanding of the sources of differential nonresponse and their impact on the
survey results may become possible when detailed analyses of the survey data are performed.

34 Employee Survey Field Protocol

This section presents the selection criterion for respondents and the protocols used by

the field team in administering the survey.

The list of employees to be surveyed (the "frame") included all current full-time and
part-time EPA employees located in the EPA headquarters buildings, as well as Senior
Environmental Employees and an additional 12 EPA employees currently unable to work in
Waterside Mall due to illnesses attributed to the building. The frame did not include on-site or
off-site contractor employees and employees of other federal agencies. Two labels were generated
for each employee. One label listed the employee’s name, office number and supervisor; the other
was a six digit ID with a bar code.

The questionnaire was designed to be self-administered. Contractor field staff
distributed the questionnaires to EPA supervisors and collected the completed questionnaires
from return station boxes. The field staff were responsible for the following tasks:

. Setting up the return station boxes in designated locations, exits and elevator
lobbies;

" Transferring return station boxes to the contractor;

. Ensuring that envelopes containing completed questionnaires were not opened

until they reached the contractor;

. Monitoring the return station boxes and locations in the building;
. Removing full boxes to designated areas;
u Reporting any problems, missing return station boxes, vandalism to return

station boxes, etc; and

. Referring respondents with questions to the Field Operations Manager and
returning completed questionnaires to questionnaire return station boxes.
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The field staff distributed the questionnaire packets to the EPA supervisors at
Waterside Mall on February 10. The survey began on February 13, when the Waterside Mall
supervisors distributed the questionnaire packets to their staff. The questionnaire packets were
distributed to EPA supervisors at Crystal Mall and the Fairchild building on February 17, who then
distributed them to their staff on February 21.

Each packet contained the following:

" The questionnaire;

8 Two letters, one explaining the purpose of the study, the second explaining the
procedures to follow when the questionnaire was completed; and

4 An envelope used by the respondent when returning the completed
questionnaire to ensure confidentiality and privacy.

If there were problems with the distribution of the packets, the EPA supervisors
contacted the field supervisors for assistance. Few problems occurred; most were the result of
respondents relocated to another building, retired, recent hires or in some cases on annual or sick
leave. Where necessary, field staff distributed copies of the questionnaire to respondents who did
not receive one or misplaced the first copy. While the EPA supervisors distributed the
questionnaire packets, the field staff set up questionnaire return station boxes in all the elevator
lobbies throughout the building. There were approximately 75 return station locations in the
Waterside Mall building, 5 return station locations in the Crystal Mall building, and 5 return
station locations in the Fairchild building. The return station boxes remained in the elevator

lobbies for the duration of the survey period and were monitored every hour by the field staff.

The monitoring was done to prevent vandalism and to identify any station that was at
least half-filled with questionnaires. The quantity in the return station box was determined by
lifting the station and gently shaking it. When a return station box was found to be at least half-
filled, it was removed and replaced with an empty return station box. The half-filled return station
boxes were taken to the field office, opened, and consolidated with the contents of other boxes. At
the end of the day the filled return station boxes were transported to the contractor. Under no
circumstances were the return station boxes or the completed questionnaires handled by anyone

other than contractor personnel. Once at the contractor’s offices, the return station boxes were
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opened, the sealed envelopes were removed and opened, and the questionnaires were processed

through receipt control.

35 Data Preparation

Receipt control for questionnaires received at the contractor’s headquarters was done
by passing a bar code reader over the bar code on the front of each questionnaire. In a few cases
where the respondent had altered, removed, or damaged the existing bar code, it was necessary to
type in the correct ID number assigned to the respondent. After 50 ID numbers had been entered,
a batch sheet was printed. The batch sheet had a batch [D number, the date, the code reader’s
initials, and a listing of all the ID numbers in that batch. The batch sheet was then attached to the
questionnaires and the completed batch was sent to Key Entry for keying. The questionnaires

were then keyed and 100 percent verified to minimize key entry errors.

Coding and editing were accomplished by the use of COED, a computer software
system developed by the contractor for preparing and analyzing data for survey research studies
using predesigned survey forms. After the data were key entered, an edit report was generated for
each batch keyed. The coding staff reviewed the edit report, corrected any errors, and submitted
the corrections to key entry to update the data files. This cycle of review was repeated three times.
At various stages in the editing, the coding staff found responses that were not one of the response
options provided in the questionnaire. In these instances, they would fill out a problem card for
the supervisor, which the supervisor would review and assign a code. The file was then updated
with the new code. The problem cards were filed by question number, making it possible to
identify which questions were answered with a faulty response. If a "faulty" response was received
often enough that it appeared to be a standard response, then it was added to the list of acceptable

responses.

A review of the database resulted in finding and resolving various editing problems.
This review indicated that there were 18 respondents whose symptom matrix was blank. That is,
the respondent did not answer any part of Question 7 in Part II of the questionnaire. All 18
questionnaires were reviewed. It was discovered that these respondents had also failed to answer
substantial portions of other parts of the questionnaire. It was decided to delete these 18 cases
from the database.
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In Question 4b, Part I (number of hours spent in building during a typical day), there
were instances where the respondent indicated a response that was outside of an acceptable range.
A formula was created to make the response fall within the acceptable range. Specifically, when
the reported hours exceeded 16, the reported hours were divided by five, under the assumption
that the respondent had interpreted the question to be about hours per week instead of hours per
day. The same problem occurred with Questions 5, 9a, 9b, 9¢c, 9d and 9e, and had similar

resolutions.

If a respondent reported having worked in the building before it was built, (Question
3a, 4a Part I), the response was changed to be no longer than the building’s age.

In Question 7, Part II, there were instances when the respondent did not answer the
first question for a particular symptom, but did go on and answer the second and third questions
for that symptom. In each case, we imputed the response to the first part of the question as
"rarely”. Also, if the respondent answered "never” to the last year part, but for last week indicated
one or more days, the response to last year was changed to "rarely". If a respondent failed to
answer some symptoms in question 7 Part II, but responded to others, the missing symptoms were
coded as "never”.

For Question 5a in Part III there were instances when the respondent indicated
"never”, but went on to 5b and checked a response. For these cases, the response at 5a was

changed to "sometimes”.
There were instances where the respondent either failed to indicate or incompletely

indicated a room number in Question 5a, Part V. In these instances, the room number from the
EPA locater file was used in place of the respondent’s response.
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4. ENVIRONMENTAL MONITORING METHODOLOGY

This chapter summarizes the .environmental monitoring research component of the
indoor air quality study at EPA headquarters. The summary includes a discussion of the methods
used to select the monitoring sites (Section 4.1); the environmental monitoring design (Section
4.2); the methods followed in collecting air measurements (Section 4.3); and the supplemental
employee questionnaire administered in conjunction with the monitoring (Section 4.4). The
monitoring methodology will be presented in greater detail in Volume II of the study report.
Volume II will also report on the monitoring data.

4.1 Selection of Environmental Monitoring Sites

During the week after the administration of the comprehensive employee survey, a
preliminary analysis of the questionnaires was performed in order to rank each room within the
Waterside Mall complex by prevalence of health symptoms and thermal comfort complaints, and
by number of occupants. Rooms with a high prevalence and those with a low prevalence of
symptom or thermal comfort complaints were then provisionally selected for environmental
monitoring. Those provisionally selected rooms which had a greater number of occupants were

then selected for monitoring.

The specifics entailed in this selection protocol are presented below, first for health

symptoms and then for thermal comfort.

Health Symptom Scores

a. Even though all employees were included in the survey, the data used for site
selection was limited to employees who reported working at their workstations
four or more hours a day, on average.

b.  Symptoms were counted as positive if the following three criteria were met:
L. reported to occur at least "often” in the past year;
2 reported to occur at least 1 day in the past week; and

3. reported to get better when away from work.
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Of the 33 symptoms listed in the questionnaire, 19 were grouped into the
following four categories:

Nasal: runny nose, stuffy nose or sinus congestion, sneezing.

Respiratory: cough, wheezing or whistling in chest, shortness of breath, chest
tightness.

Mucous Membrane: dry, itching, or tearing eyes, sore or strained eyes, burning
eyes, sore throat, hoarseness, dry throat, problems with contact lenses.

Non-Specific: headache, unusual fatigue or tiredness, dizziness or
lightheadedness, difficulty concentrating, difficulty remembering things.

For each of the four symptom categories, if any symptom was positive (from b.
above), then the symptom score for that category equaled 1. If no symptom
within the category was positive, then the symptom score was 0.

The total symptom score for each individual was calculated by summing the
scores of each of the four symptom categories. The possible range of scores
then was from 0 (no symptom category) to 4 (all symptom categories).

For each room in the building, the mean health symptom score was calculated
by summing the total symptom scores and dividing the total by the number of
respondents in the room.

Thermal Comfort Scores

a.

A comfort score was computed for each of the four thermal comfort factors --
temperature, air movement, humidity and stuffiness. A score of 1 was given if
there was "too much" or "too little” of a thermal comfort factor "often" or
"always" in the previous week, with a score of 0 otherwise. These were added to
obtain a "last week" thermal comfort score that ranged from 0 (no factors) to 4
(all thermal comfort factors).

A "last year" score was calculated by giving a 1 if any of the four factors
occurred "too much” or "too little" "often” or "always" in the last year, and 0
otherwise.

The "last year" and "last week" scores were then added to obtain a thermal
comfort scale with values from 0 to 5.
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Two z scores were calculated, one for the mean symptom scores in each room,
and one for the mean thermal comfort scores in each room:

(Xi- X) (np)1/2

X; = mean symptom or comfort score for Room i

X = overall mean symptom or comfort score (all rooms)

nj = number of eligible respondents in Room i

si = sample standard deviation of individual scores in Room i

If nj equaled 1, the building-wide standard error estimate was substituted for s;
in the denominator. Similarly, if the variance of the mean symptom or comfort
score was 0, i.e., all persons in a given room had the same score, then s; was set
equal to 0.35 (which is half the standard deviation if half the people had the
same score and the other half had a score one unit above or below that score).

Rooms were grouped into two size categories: one occupant, and 2 or more
occupants. Within each room size category, the symptom and comfort z scores
were separately ranked in order of magnitude.

The following rooms were examined:

1. The 48 rooms with the highest symptom scores (z scores above +1.0) and
two or more occupants (These 48 rooms included rooms with high,
medium and low comfort scores);

2.  The 3 rooms with one occupant and with the highest symptom and
thermal scores; and

3.  The 24 rooms with the lowest symptom and comfort scores (z scores
below -1.0) and with two or more occupants.

Each room chosen on these criteria was then visited by a team of industrial
hygienists to assess its appropriateness for sampling. Depending on its size and
layout, one or two areas within each room were selected and designated for
sampling.

4-3
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12 Environmental Monitoring Research Design

More than 120 potential monitoring locations from the various EPA buildings were
identified and prioritized by building using the initial'employee survey results. These locations
represented both symptom and non-symptom areas in a ratio of 2:1. From these locations, three

types of monitoring sites were identified:

s temporal sites, at which direct, instantaneous measurements were collected at
one or more points in time;

. integrated sites, at which an integrated sample was collected over an entire
workday, in addition to temporal measurements; and

" two fixed sites, one indoor and one outdoor, at which both integrated and
temporal measurements were made each workday throughout the entire week.

A total of about 100 temporal and 50 integrated sampling sites were identified, with
the integrated sample sites also being temporal sites. Sample collection occurred during normal
employee working hours (between 7:00 am and 5:00 pm) during the week of March 6-10, 1989. On
a typical day, samples were collected at the fixed indoor, fixed outdoor, up to 10 integrated indoor,

and up to 20 temporal indoor monitoring locations.

Five categories of samples were collected each day:

a.  temporal measurements of carbon dioxide, carbon monoxide, temperature,
relative humidity, and respirable particles were made at each temporal and
fixed site three times daily (morning, midday, and afternoon);

b. integrated 8-9 hour samples for volatile organic compounds (VOCs), nicotine,
formaldehyde, and respirable particles were collected at each integrated and
fixed sample location;

c. viable and non-viable microbiological agents were also collected at each
integrated and fixed sample location as well as various locations within the
corresponding air handling systems supporting the monitoring locations;

d. samples of aldehydes (2 per day) and pesticides (1 per day) were collected at
selected integrated locations; and

e. ventilation parameters (air flow, percent outside air, etc.) were measured for
the primary air handling systems for the areas being monitored.
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Exhibit 4-1 summarizes the environmental parameters monitored and the analytical
methods used. Temporal parameters were measured using direct read-out instruments.
Particulate matter was collected on 37 mm preweighed Teflon, filter media. VOCs, aldehyde, and
pesticide samples were collected ‘on  evacuated electro-polished  canisters, 2,4-
dinitrophenylhydrazine coated silica-gel cartridges, and polyurethane foam cartridges, respectively.
Formaldehyde and nicotine were collected at the monitoring stations using passive badges.

Gravimetric analysis of the particle samples followed standard EPA procedures.
VOC samples were initially analyzed via gas chromatography - mass spectrometry (GC-MS) for
targeted organic compounds, followed by a measurement of total non-methane hydrocarbons using
gas chromatography - flame ionization detector (GC-FID). Pesticide samples were analyzed by
gas chromatography - electron capture detector (GC-ECD) and GC-MS, while aldehydes were
analyzed using high pressure liquid chromatography (HPLC). Nicotine samples were analyzed via
GC equipped with a nitrogen-selective detector.

. Samples for viable microbiological agents (fungi, thermophylic actinomycetes, and
other bacteria) were collected at each integrated location using a single-stage impactor. The
particles, impacted onto an appropriate medium, were thermally conditioned and grown to a size
at which they could be counted. Non-viable samples (fungal spores) were collected over a 24-hour
period at selected locations using a spore trap. Water samples were collected at HVAC systems.
These samples were serially diluted, plated onto growth media, and incubated under appropriate
temperatures to a size at which they could be counted.

43 Air Measurement Methods
This section describes the methods used to obtain air flow measurements at

Waterside Mall during the week of March 6, 1989, through March 10, 1989. The air flow

measurement results were obtained using methods recommended in the National Standards of the
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microbiological agents

EPA Headquarters

Exhibit 4-1. Environmental Monitoring Methodology

Analyte Sample collection Analytical method

Carbon dioxide, Direct measurement Infrared analyzer

Carbon monoxide

Temperature (°F), and Direct measurement Psychrometer

relative humidity

Viable Impaction onto agar Incubation,

colony count

Non-viable Impaction onto Spore count

microbiological agents greased tape

VOCs® Evacuated canister GC-Ms™, FID'

Respirable particles Impaction & Direct Gravimetric/
Measurement Light Scattering

Aldehydes Coated silica gel HPLC

Pesticides Polyurethane GC-ECD /GC-MS’
foam cartridge

Nicotine Coated filter GC-nitrogen
(passive) specific detector

VOC:s, volatile organic compounds

GC, gas chromatography

MS, mass spectrometry

FID, flame ionization detector

HPLC, high pressure liquid chromatography
ECD, electron capture detector
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Associated Air Balance Council (AABC). These standards are universally accepted as the most

rational method for obtaining accurate data. Specific procedures followed were as follows:

Air Handling Units (AHUS).'m:re inspected to determine the most representative
location for velocity traverses. These locations are typically at the end of a long, straight duct run,
prior to fittings, and as far as possible from the AHU fan. Holes were drilled in ducts for the
velocity probe. The holes were drilled at a maximum of 8 inches on center, and smaller distances
in the case of narrow ducts (under 24" wide). The minimum number of traverse points (number of

traverse holes multiplied by the number of measurements per traverse hole) was 25.

The equipment used for velocity measurement was a 5/16 inch diameter pitot static
probe (complying with American Society of Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE) specifications) and a high precision digital manometer. The pitot tube was
configured to give velocity pressure measurements. The total pressure port of the pitot tube was
connected to the high pressure side of the manometer, and the static pressure port of the pitot
tube was connected to the low pressure side of the manometer. The velocity pressure readings
were made at each traverse point. The first and last readings in the traverse were taken at a
distance of 1/2 the centerline distance between the internal readings, as recommended by AABC.

The area of the duct is based on measurements of outside duct dimension, correcting
for internal lining or external thermal insulation. Air flow, in cubic feet per minute (CFM), is
determined by simple multiplication of the average velocity, in feet per minute (FPM), by the duct
sectional open area, in square feet (SF). Average velocity was determined by first converting

individual velocity pressure measurements to velocity, using the expression:
V = 4,005 x (Vp) exp(0.5)
where:
V = Velocity, feet per minute

Vp = Velocity pressure, inches water column

Because of the near sea level elevation of the three buildings, no pressure correction
factors were needed to account for air density differences. The air temperature correction factors
published in the AABC National Standards were applied to the velocity measurements, however.

Average velocity was the arithmetic average of all the corrected velocity readings for the traverses.
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At certain large return air and mixed air plenums (particularly at the East and West
Tower units), pitot traverses were impractical. Velocities were measured in these locations using a

digital vane anemometer.

In some cases, there were no acceptable velocity traverse locations, primarily due to
excessive turbulence in the air stream. In these cases, the dry bulb temperature method was relied
upon for determination of ratio of outdoor air in the supply air stream. This ratio can be

calculated using the following expression:

Tdbra - Tdbma
%0A = x 100

Tdbra - Tdboa

where:

%0A = Outdoor air percentage in AHU supply air

Tdbra = Dry bulb temperature of return air to AHU

Tdbma = Dry bulb temperature of mixed (return and outdoor) air to the AHU
Tdboa = Dry bulb temperature of outdoor air to AHU

The dry bulb temperature measurements were taken using a thermistor type
temperature meter. Because of the relatively slow response time of this probe, it was allowed to
"soak” in the air stream being measured for at least 5 minutes prior to reading data. This probe
was kept in a conditioned environment when not actively used for data gathering, to minimize the
lag in response. The measurement location for the temperature probe was selected to be as
representative as possible. In the case of the mixed air, the most distant location from the point of

air stream mixing was selected.

4.4 Supplemental Questionnaire

A short follow-up questionnaire was designed to be administered to individuals
located near to the environmental monitoring stations ‘'on the day of testing. The purpose of the
questionnaire was to assess health and comfort status during the same period the environmental

parameters were being measured. This questionnaire is provided in Appendix B.
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The supplemental questionnaire is comprised of four sections:

i Description of Workstation: These questions assess the amount of time an
individual has been in the building-and at his or her workstation on the day of
testing, as well as the amount of time spent at tasks such as photocopying and
working at video display terminals. In order to interpret some of the
environmental measurements, individuals were also asked about the use of
certain chemicals and processes in their work area.

)

Information about Workstation Conditions: These questions from the original
questionnaire were slightly modified to assess an individual’s perception of air
movement, temperature, humidity, noise, and levels of stuffiness and dustiness.
These perceptions were obtained from respondents separately for morning and
afternoon periods in order to be correlated with environmental parameters
measured throughout the day. Individuals were also asked about their
perception of a variety of odors at their workstation during the day.

3 Information about Health: Individuals were asked to report on the occurrence
of the same health symptoms included on the original questionnaire. For each
reported symptom, respondents were asked if it occurred before arrjving at
work, during the morning while at work, or during the afternoon at work. This
information was used both to assess the degree to which the symptom was
directly work-related and to compare with other environmental parameters
measured throughout the day.

4. Mood: A list of mood states was presented and respondents were asked to
report whether they felt each mood "not at all" (scale position 1) to "extremely"
(scale position 5). The 24 items were selected from the Profile of Mood States
to assess fatigue, vigor, and tension states that could be affected by the quality
of indoor air and other working conditions.!

Administration of the Supplemental Questionnai

The procedure for administration of the supplemental questionnaire was dependent
on the selection of monitoring sites as described above. Employees were eligible to receive the

second questionnaire if they met the following criteria:

| Their workstation was within 30 feet of the sampling station;

2. Their workstation was in an area not separated from the sampling station by a
wall or other ceiling to floor barrier.

1D.M. McNair, M. Lorr, and LF. Droppieman (1971), "Profile of Mood States,” P.O.M.S. San Diego, CA: Education and Industnial
Testing Service.
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A total of 369 employees completed the supplemental questionnaire at Waterside
Mall, 42 at Crystal Mall, and 68 at the Fairchild Building. During the morning of the monitoring,
employees due to receive the second questionnaire were identified and asked to participate in the
monitoring segment of the study. They were given a brief description of the study and an official
request to participate (see Exhibit 4-2). They were told that their area was to be monitored that
day and that the survey staff would return at about 1:00 p.m. to distribute questionnaires which
would record how they felt that day.

Employees who were not at their desks in the morning were left a notice telling them
that the survey staff would return in the afternoon with the questionnaire. For individuals who
were not at their desk when the survey staff returned in the afternoon, a questionnaire was left
with instructions, with the completed form to be left on their desks in the accompanying sealed
envelopes. These questionnaires were picked up around three in the afternoon. As many trips as
were necessary were made to the workstations to collect all the questionnaires, whether completed
or not by the end of the day. The receipt of the questionnaires was recorded and the

questionnaires were sent to the health statistics contractor for processing.

Individuals were requested to provide their names on the front cover of the
questionnaire, so that information from the supplemental questionnaire could be linked to the
‘responses from the original questionnaire. As with all other personal information gathered in this

study, confidentiality of these questionnaires was assured and maintained.

Survey Data Preparation

When the questionnaires were received by the contractor, the names on the covers
were matched with a list of all employees containing their names, workstation locations and the
identification numbers assigned in the main survey. When a match was found, a label with a bar
code for the ID was attached to the top of the inside first page. The cover with the name was then
detached from the questionnaire. Receipt control was completed by reading the bar code on the

questionnaire, in the same manner described in Section-3.5.
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Exhibit 4-2: Suppiemental Survey Description and Participation Request

@
Indoor Air Quality & Work Environment Study
Follow-Up Survey
EPA HEADQUARTERS
Evaluation of the Workplace Environment
March 6 - 10, 1989
Dear EPA Empioyee: ’ N

Today Yale University and EPA scientists are conducting measurements of air quality in ’
your work area. They are performing similar measurements throughout EPA headquarters this
week. These measurements are being taken at areas selected by Yale and Westat investigators, ~
through an anaiysis of the responses to the questionnaire we distributed two to three weeks ago. '
The presence of monitoring equipment in your area does not imply that there is an environmental =
pmb;:;‘-myouraru. That determination cannot be made until all of the study data has been ~
anal

As part of the environmental assessment of your work area, Westat is asking the empioyees
in the immediate vicinity of the monitoring equipment to compiete a brief questionnaire regarding
how they feel TODAY.

LATER THIS AFTERNOON (between 1:00 and 3:00), a Westat representative will retum to
give you a questionmaire. At that time, please spend a few minutes to compiete it. Please place it b
in the return eavelope provided and seal it. The Westat representative will return a short time
afterwards to collect it from you. If you will not be in your work area when the Westat
representative returns, please ieave the questioanaire on your desk.

Your compieted questionnaire will be processed and analyred by Westat and Yale
investigators and WILL NOT BE SEEN BY ANY EPA EMPLOYEE.

We appreciate your participation in this important component of the Indoor Air Quality and

Work Environment Survey of EPA headquarters. If you have any questions regarding the survey,
piease call the Westat survey hotline at 294-2845.
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The questionnaires were keyed by the contractor, and were 100 percent verified to
minimize key entry errors. The coding and editing was accomplished in a manner similar to the
main questionnaire. (See Section 3.5.) The data file was reviewed and edited to identify and
resoive data errors. With this short, pre-coded questionnaire, the only possible data problems

were out-of-range codes.
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5. EMPLOYEE SURVEY RESULTS

This chapter describes the fiﬁ‘dings of the employee survey conducted at the three
EPA headquarters buildings. The primary focus of the chapter is on the health symptoms reported
in the survey (Section 5.2) and on problems of comfort with the work environment (Section 5.3).
The data in these two sections are presented for each headquarters building, and for the six
building sectors in Waterside Mall identified in Chapter 3. It is recognized that not all buildings or
building sectors have the same ventilation systems, environmental conditions, or types of
employees or job classifications. More complete consideration of these potential risk factors will
be presented in Volume III.

Following this presentation, Section 5.4 then summarizes the data collected in the
survey on four sets of "background" variables -- (a) the demographics of the respondents (age,
gender, education, etc.), (b) certain general health characteristics (such as use of corrective lenses,
medical history of asthma, etc.), (c) job satisfaction and sources of job stress, and (d) physical
characteristics of employees’ workstations. Each of these background characteristics could prove
useful in understanding or explaining the survey results when subsequent multivariate analyses of
the data are conducted. Finally, Section 5.5 summarizes responses volunteered by employees to
the "essay question” at the end of the questionnaire; here, respondents had the opportunity to
describe building conditions and their experiences in their own words. To focus attention on the
main findings, only selected exhibits are presented in this chapter. Additional exhibits referred to
in this chapter are included in Appendix C.

5.1 Note on Data Presentation

No attempt is made in this chapter to explore associations between health or comfort
outcomes and possible risk factors in the buildings. The data are presented below without
accompanying analyses or conclusions about the causes of symptoms experienced or the degree to
which the findings are "significant” compared to other buildings. In addition, it is important to
note that the health symptoms and comfort concerns reported in the survey are self-reported by
the respondents, and have not been verified by a physician’s diagnosis as part of this study.

5-1
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The primary reason for this approach is to avoid speculating on the causes of
occupant concerns or the significance of the results presented until a complete analysis can be
conducted. Multivariate analyses of associations are complex and require a lengthy and more
detailed set of calculations. Volume III of this stﬁdy will present such analyses (including

monitoring results).

The tables of data presented in this chapter do compare the three EPA buildings, and
in some cases, compare sectors within Waterside Mall. However, the buildings are considered as
separate entities and do not serve as controls for each other. In other words, if results at all three
buildings are roughly similar on any given question, this does not necessarily mean that all three

buildings fall within some type of "normal" range.

As noted in Chapter 3, the overall response rate across all three buildings was 81
percent, with 3,955 of the estimated total of 4,900 EPA employees completing the survey. A
maximum of 3,095 employees responded in Waterside Mall on any given question, out of a total of
3,770 (82%), in Crystal Mall, 2 maximum of 451 employees completed the survey (79% of an
estimated 568); and in Fairchild, a maximum of 409 employees responded (73% of an estimated
562). Because not all respondents answered each question, many of the exhibits specify the
number of employees responding to the particular question at hand. The impact of nonresponse
on the survey results will be addressed in Volume III of this study.

52 Health Symptoms
In order to identify health outcomes that might be related to conditions in the three
EPA buildings, major emphasis is given here to a series of questions on 32 health symptoms that

comes from Part II, Question 7 of the questionnaire (excerpted below). Respondents were asked

to report how often they had experienced each symptom in the last year, how many days they had

5-2



Volume I. Employee Survey
EPA Headquarters

experienced the symptom in the previous week, and whether the symptom typically changes when

not at work: s
Piaase indicate how ofien Pleases indicate |  Does the
during the LAST YEAR how many days | symptom usuaily
7. Please answer the three questions you have experienced this | LAST WEEK you | change wnen
to the ngit about each sympiom while i this not at work?
listed betow, even # you befieve ko weriing “""‘"“:nm
the symptom is not reiated to the in this buliding. Wrnetom
building. working in this
(For each symptom, answer the first building.
question. If the responsa is "never," - Getn e
go down [0 the nexT Symprom.) (Fill in No. of days) Baner

It should be remembered that responses to these questions are based on self-
perceptions of health and environmental conditions, which might not be verified by independent
professional health experts or environmental scientists. In other words, like responses in other %
surveys, they are subject to the same types of limitations of human reporting due to faulty memory, =
incomplete recall and even distortion. At the same time, these are the types of perceptions that
affect the way employees interpret their work environment and function in that environment.
Respondents are, in other words, in an ideal position to report on their work environment and how
it may affect their health and comfort.

52.1 Major Health Symptoms Experienced Last Year

Because most of the 32 symptoms are experienced by most people at some time, a

symptom was considered in the tables that follow only if it was reported to have occurred either
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"often" or "always" in the past year. Exhibit 5-1a shows the number and percentage of all
respondents in each building who experienced each symptom "often” or "always" in the past year.
(The complete tabulation of responses to this question is shown in Appendix C, Exhibits C-1a
through C-1c.) '

As Exhibit 5-1a shows, the symptoms reported to occur frequently are roughly similar
across the three buildings -- contact lens problems (for contact lens wearers), stuffy nose, dry/itchy
skin, dry/itching/tearing eyes, sore/strained eyes, headache, fatigue, and sleepiness. Differences
do occur, however, across the buildings; for example, Waterside Mall respondents are more likely
to report dry/itching eyes, dry throat, chills, dizziness, difficuity concentrating, and dry/itchy skin,
than respondents at the other two buildings.

Larger and more consistent differences are found within the six sectors of Waterside
Mall, as shown in Appendix C, Exhibit C-2. In general, respondents located on the 2nd and 3rd
floors of the Mall and Southeast Mall report 3 to 10 percentage point higher rates of "often" or
"always" experiencing certain symptoms, including headache, stuffy nose, coughing, dry eyes, sore
eyes, double vision, burning eyes, fatigue, dry throat, contact lens problems, and dry/itchy skin.

To obtain a more focused perspective of health symptom problems, the concept of
"cases" was used. Each case represents an employee who reported experiencing a heaith symptom
"often” or "always" last year and whose health symptom reportedly got better when the employee
left work. The use of the term case is intended to focus on employee symptoms that are recurring
rather than occasional and that appear to be connected in some way to the building (in that
respondents report that the symptom improves after leaving the building). This definition is

similar to definitions of work-related symptoms used in previous studies.!=

lFmrligan. JJ., et al. "The Sick Building Syndrome: Prevaience Studies®, British Medical Journal, 8 Dec 1984, pages 1573-1575.

2Skov, P., Valhjorn, O., and Pedersen, V., "Influence of Personal Characteristics, Job-related Factors and Psychosocial Factors on the Sick
Building Syndrome*, Scandanavian Journal of Work Environment and Health, 1989, 15; 286-295.
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Exhibit 5-1a:  Number and Percent of Responding Employees Reporting Symptoms Often or Always Last
Year, by EPA Headquarters Building

WATERSIDE MALL | CRYSTAL MALL FAIRCHILD
SYMPTOMS : :
Number | Percent | Number | Percent | Number | Percent
Headache 650 21% 73 16% 80 20%
Nausea 64 2% 9 2% 9 2%
Runny Nose 533 17% 75 17% 70 17%
Stuffy Nose 960 31% 135 30% 122 30%
Sneezing 339 11% 45 10% 55 13%
Cough 254 8% 37 8% 32 8%
Wheezing 74 2% 15 3% 12 3%
Shortness of Breath 120 4% 15 3% 14 3%
Chest Tightness 80 3% 12 3% 14 3%
Dry, Itching, or Tearing Eyes 672 22% 79 18% 73 18%
Sore/Strained Eyes ‘ 647 21% 68 15% 87 21%
Blurry/Double Vision 204 7% 19 4% 25 6%
Burning Eyes 387 13% 46 10% 49 12%
Sore Throat 225 7% 25 6% 23 6%
Hoarseness 141 5% 14 3% 10 2%
Dry Throat 425 14% 38 9% 42 10%
Unusual Fatigue 643 21% 89 20% 66 16%
Sleepiness 609 20% 96 21% 70 17%
Chills 184 6% 7 2% 10 2%
Fever 23 1% 5 1% 2 0%
Aching Muscles 321 10% 54 12% 20 5%
Problems w/ Contact Lenses* 212 34% 17 24% 27 31%
Difficulty Remembering Things 196 6% 23 5% 13 3%
Dizziness/Lightheadedness 136 4% 10 2% 9 2%
Feeling Depressed 262 9% 40 9% 25 6%
Tension or Nervousness 400 13% 66 15% 40 10%
Difficulty Concentrating 310 10% 38 9% 26 6%
Dry or Itchy Skin 687 22% 76 17% 74 18%
Pain in Upper Back 331 11% 48 11% 39 10%
Pain in Lower Back 383 13% 57 13% 37 9%
Pain in Shoulder/Neck 326 11% 42 9% 35 9%
Pain in Hands or Wrist 164 5% 25 6% 12 3%

*These percentages are based upon only the people who wear contact lenses at work "sometimes, often or aiways” (Part II, Question
1.a), as opposed to all respondents in the building.

Reference: Part II, Question 7.
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As Exhibit 5-1b shows, the highest percentage of cases were reported for the same top
seven symptoms across all three buildings (although ranked in different orders in each building):

headache

stuffy nose/sinus congestion

dry, itching, or tearing eyes

sore/strained eyes

unusual fatigue or tiredness

sleepiness or drowsiness

contact lens problems (for contact lens wearers)

Each of these symptoms was experienced often or always by at least 10 percent of respondents and
was reported to improve after the employee left work.> Most of these symptoms, most notably
headache, fatigue, and those associated with mucous membrane irritation, have often been

reported in published evaluations of indoor air quality.

It is, of course, possible that employees may suffer building-related symptoms that
nevertheless persist, or even first appear, after the employee leaves work. Some symptoms, most
notably pain in the back, neck, shoulders, hands or wrists, and symptoms possibly associated with
delayed hypersensitivity reactions, such as wheezing and shortness of breath, even if work-related,
may be expected not to improve when away from the building. In addition, some individuals may
develop an immune response after exposure to certain substances encountered at work.
Subsequent exposure to even very small amounts of these substances, whether at work or not, can
then trigger an allergic response. Such symptoms might, therefore, not be expected to improve

when away from work among this group of individuals.

Furthermore, employees may experience symptoms only "sometimes" that are
nevertheless related to the building (for example, persons may be sensitive to paint fumes but may
only "sometimes" be exposed to new paint near their workstations). Using the concept of a case
may be considered by some as constituting a conservative estimate of heaith symptom problems.
Therefore, for comparison, Exhibit 5-2a is provided, which shows the number and percent of

responding employees reporting symptoms "sometimes”, "often", or "always" last year. Similarly,

3The figures in Exhibit 5-1b are derived as follows: For the first entry in Exhibit C-1a, for example, 91% of Waterside Mall respondents
(2,810 out of 3,082 responding) reported that they had experienced headaches in the previous year — either rarely, sometimes, often, or
always. Of these, 21% (or 650) experienced headaches often or atways (Exhibit 5-1a). Of the 650, 478 (or 74%) also reported their
headaches improved when they were not in the building (Exhibit 5-12). These 478 "cases” were then considered in rclation to the total
number of Waterside respondents (3,082). Dividing 478 by 3,082 gives the figure of 16% reported in Exhibit 5-1b.
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Exhibit 5-1b:  Percent of All Respondents Who Had Symptoms Often or Always Last Year and
that Got Better Upon Leaving Work, by EPA Headquarters Building

BUILDING
SYMPTOM - :
WATERSIDE CRYSTAL
MALL MALL FAIRCHILD
Headache 16% 11% 16%
Nausea 1% 1% 1%
Runny nose 8% 9% 7%
Stuffy nose/sinus congestion 16% 17% 15%
Sneezing 7% 7% 8%
Cough 4% 5% 4%
Wheezing or whistling in chest 1% 1% 2%
Shortness of breath 2% 1% 2%
Chest tightness 2% 1% 2%
Dry, itching, or tearing eyes 17% 12% 15%
Sore/strained eyes 16% 12% 18%
Blurry/double vision 4% 3% 5%
Burning cyes 10% 8% 11%
Sore throat 4% 3% 4%
Hoarseness 3% 2% 1%
Dry throat 10% 7% 9%
Unusual fatigue or tiredness 15% 14% 11%
Slecpiness or drowsiness 15% 19% 13%
Chills 5% 1% 2%
Fever 1% 1% 0%
Aching muscles or joints 4% 4% 2%
Problems with contact lenses* 28% 19% 27%
Difficulty remembering things 2% 2% 2%
Dizziness/lightheadedness 3% 2% 1%
Feeling depressed 3% 5% 4%
Tension or nervousness 10% 11% 8%
Difficulty concentrating 7% 6% 5%
Dry or itchy skin 6% 4% 6%
Pain or stiffness in upper back 6% 6% 6%
Pain or stiffness in lower back 6% 6% 4%
Pain or numbness in shoulder/neck 6% 5% 5%
Pain or numbness in hands or wrists 2% 2% 2%

*These percentages are based upon only the people who wear contact lenses at work "sometimes, often or always" (Part II,
Question 1.a), as opposed to all respondents in the building.

Reference: Part II, Question 7.
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Exhibit 5-2a:  Number and Percent of Responding Employees Reporting Symptoms Sometimes, Often or
Always Last Year, by EPA Headquarters Building

WATERSIDE MALL | CRYSTAL MALL FAIRCHILD
SYMPTOMS [
Number | Percent | Number | Percent | Number | Percent
Headache 1,942 63% 239 53% 241 59%
Nausea 459 15% 62 14% 53 13%
Runny Nose 1,684 55% 227 51% 198 49%
Stuffy Nose 2,024 66% 277 62% 269 66%
Sneezing 1,532 50% 214 48% 196 48%
Cough 1,196 39% 169 38% 151 37%
Wheezing 306 10% 49 11% 37 9%
Shortness of Breath 460 15% 62 14% 45 11%
Chest Tightness 367 12% 58 13% 49 12%
Dry, Itching, or Tearing Eyes 1,565 51% 205 46% 200 49%
Sore/Strained Eyes 1,623 53% 223 50% 220 54%
Blurry/Double Vision 582 19% 76 17% 85 21%
Burning Eyes” 1,134 37% 147 33% 134 33%
Sore Throat 1,103 36% 143 32% 114 28%
Hoarseness 644 21% 80 18% 69 17%
Dry Throat 1,164 38% 160 36% 138 34%
Unusual Fatigue 1,657 54% 227 51% 204 50%
Sleepiness 1,839 60% 260 58% 237 58%
Chills 737 24% 54 12% 73 18%
Fever 307 10% 31 7% 28 7%
Aching Muscles 983 32% 139 31% 110 27%
Problems w/ Contact Lenses* 443 1% 36 51% 53 60%
Difficulty Remembering Things 888 29% 130 29% 77 19%
Dizziness/Lightheadedness 736 24% 72 16% 61 15%
Feeling Depressed 1,042 34% 148 33% 118 29%
Tension or Nervousness 1,439 47% 215 48% 163 40%
Difficulty Concentrating 1,287 42% 174 39% 150 37%
Dry or Itchy Skin 1,469 48% 179 40% 162 40%
Pain in Upper Back 981 32% 134 30% 126 31%
Pain in Lower Back 1,194 39% 161 36% 146 36%
Pain in Shoulder/Neck 888 29% |- 121 27% 114 28%
Pain in Hands or Wrist 490 16% 71 16% 53 13%

*These percentages are based upon only the people who wear contact lenses at work "sometimes, often or always” (Part II, Question
1.a), as opposed to all respondents in the building.

Reference: Part II, Question 7.
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Exhibit 5-2b provides the percent of all respondents who had symptoms "sometimes”, "often", or
"always" last year that got better upon leaving work.

Exhibit 5-3 shows correspondiﬁg data for tl"lC six sectors of Waterside Mall. The same
symptoms receive the most reports of cases. Again, the 2nd and 3rd floors of the Mall and the
Southeast Mall report the highest percentages of problems, with 20 percent or more respondents
reporting cases of stuffy nose/sinus congestion (3rd floor Mall); dry, itching, or tearing eyes (2nd
floor Mall and Southeast mall); sore/strained eyes (2nd floor Mall); and sleepiness or drowsiness
(Southeast Mall).

This information can be viewed another way in Exhibits 54 through 5-6 which group

the symptoms into three categories:

1. Indoor Air Quality Symptoms (Exhibit 5-4), typically associated with acute
discomfort, such as headache, runny nose, stuffy nose/sinus congestion, dry,
itching, or tearing eyes, burning eyes, dry throat, fatigue, and sleepiness;

2 Respiratory or Flu-like Symptoms (Exhibit 5-5), which may be manifested in
clinically defined illnesses that may require prolonged recovery times after
leaving the building. Such symptoms include cough, wheezing, shortness of
breath, chest tightness, fever, and aching muscles or joints; and

3. .Ergonomic Symptoms (Exhibit 5-6), which include back pain or stiffness, and
pain or numbness in the shoulder, neck, hands, or wrists.

In each exhibit, the average for Waterside Mall as a whole forms the basis of
comparison for each of the Waterside sectors, Thus, for example, if a sector reported two percent
variation for headaches, that would mean that respondents in that sector experienced a rate of
headache cases 2 percent greater than the building as a whole, namely 16 percent plus 2 percent
equals 18 percent. Negative percents in these exhibits indicate a lower than building average
percentage of cases, while positive percentages indicate a higher than average level of cases. . (Note
that the rows do not sum across to zero because of different numbers of respondents in the six

sectors.)
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Exhibit 5-2b:  Percent of All Respondents Who Had Symptoms Sometimes, Often or Always
Last Year and that Got Better Upon Leaving Work, by EPA Headquarters

Building
BUILDING
SYMPTOM :
WATERSIDE CRYSTAL
MALL MALI FAIRCHILD

Headache 41% 30% 42%
~- | Nausea 10% 7% 19%
Runny nose 20% 18% 15%
Stuffy nose/sinus congestion 29% 26% 29%
Sneezing 22% 20% 20%
Cough 14% 12% 12%
¥ Wheezing or whistling in chest 4% 3% 2%
~ | Shortness of breath 7% 5% 6%
Chest tightness 6% 12% 6%
Dry, itching, or tearing eyes 35% 29% 34%
Sore/strained eyes 37% 35% 40%
Blurry/double vision 12% 8% 14%
Burning eyes 27% 2% 27%
Sore throat 14% 12% 11%
Hoarseness 10% 6% 8%
Dry throat 23% 18% 23%
Unusual fatigue or tiredness 34% 32% 32%
Sleepiness or drowsiness 41% 42% 40%
Chills 16% 10% 11%
Fever 4% 3% 3%
Aching muscles or joints 10% 7% 9%
Problems with contact lenses* 47% 38% 46%
Difficulty remembering things 10% 8% 8%
Dizziness/lightheadedness 15% 17% 9%
Feeling depressed 19% 17% 15%
Tension or nervousness 32% 33% 28%
Difficulty concentrating 27% 27% 23%
Dry or itchy skin 12% 11% 11%
Pain or stiffness in upper back 16% 14% 18%
Pain or stiffoess in lower back 16% o 15% 19%
Pain or numbness in shoulder/neck 14% 12% 16%
Pain or numbness in hands or wrists 7% - 6% 7%

"These percentages are based upon only the people who wear contact lenses at work "sometimes, often or atways" (Part II,
Question 1.a), as opposed to all respondemnts in the building,

Reference: Part II. Question 7.
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Exhibit 5-3: Percent of All Respondents Who Had Symptoms Often or Always Last Year and that
Got Better Upon Leaving Work, by Sector in Waterside Mall

WATERSIDE MALL SECTOR
SYMPTOM - -
EAST WEST MALL MALL NE SE
TOWER TOWER [2ND FLOOR|3RD FLOOR| MALL MALL
Headache 14% 13% 18% 19% 16% 18%
Nausea 1% 1% 1% 2% 2% 14%
Runny nose 7% 9% 9% 10% 8% 8%
Stuffy nose/sinus congestion 15% 13% 16% 21% 16% 16%
Sneczing 6% 7% 7% 8% 7% 6%
Cough 4% 5% 6% 6% 4% 2%
Wheezing or whistling in chest 1% 1% 1% 2% 1% 2%
Shortness of breath 1% 2% 3% 3% 3% 2%
Chest tightness 1% 1% 3% 2% 2% 2%
Dry, itching, or tearing eyes 14% 15% 21% 18% 13% 20%
Sore/strained eyes 15% 14% 22% 18% 14% 19%
Blurry/double vision 4% 4% 7% 3% 3% 3%
Burning eyes _ 9% 10% 13% 11% 9% 10%
Sore throat 3% 3% 7% 5% 3% 9%
Hoarseness 3% 3% 5% 3% 2% 4%
Dry throat 8% 9% 15% 12% 8% 14%
Unusual fatigue or tiredness 12% 15% 17% 17% 12% 15%
Sleepiness or drowsiness 13% 14% 18% 17% 14% 20%
Chills 2% 5% 5% 5% 6% 4%
Fever 4% 0% 0% 1% 1% 5%
Aching muscles or joints 3% 4% 5% 5% 4% 6%
Problems with contact lenses* 24% 25% 45% 38% 31% 29%
Difficuity remembering things 2% 2% 3% 3% 3% 1%
Dizziness/lightheadedness 3% 2% 5% 4% 3% 4%
Feeling depressed 5% 5% 4% 5% 6% 5%
Tension or nervousness 9% 10% 12% 10% 9% 12%
Difficulty concentrating 6% 6% 10% 10% 6% 10%
Dry or itchy skin 6% 6% 8% 8% 6% 5%
Pain or stiffness in upper back 4% 8% 5% 7% 6% 4%
Pain or stiffness in lower back 4% 7% 4% 6% 7% 6%
Pain or numbness in shoulder/neck 4% 5% 6% 7% 6% 4%
Pain or numbness in hands or wrists 2% 2% 4% 2% 1% 2%

"These percentages are based upon only the people who wear contact lenses at work “sometimes, often or always" (Part I, Question
1.a), as opposed to all respondents in the building.

Reference: Part II, Question 7.
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Exhibit 5-4: Variation in Distribution of Cases for Selected Indoor Air Quality Symptoms, by

Waterside Mall Sector
WATERSIDE| WATERSIDE MALL SECTOR
SELECTED MALL

SYMPTOM AVERAGE | EAST WEST MALL MALL NE SE
TOWER | TOWER |2ND FLOOR | 3RDFLOOR | MALL | MALL
Headache 16% -1.7% | -2.6% 2.3% 3.6% -0.0% 2.4%
Runny nose 8% -1.8% 0.4% 0.7% 1.5% | -04% | -0.9%
Stuffy nose/sinus congestion 16% -0.9% -2.9% 0.1% 42% -0.5% -0.4%
Dry, itching, or tearing eyes 17% 22% | -1.7% 4.8% 1.7% | -3.4% 3.1%
Burning eyes 10% -14% | -0.5% 2.8% 09% | -1.0% | -03%
Dry throat 10% 2.1% | -1.1% 4.6% 1.7% | 2.1% 3.4%
Unusual fatigue or tiredness 15% -2.3% 0.5% 2.7% 28% | -2.6% 0.7%
Sleepiness or drowsiness 15% -1.8% | -1.6% 2.6% 21% | -1.0% 4.7%
AVERAGE -1.8% | -1.2% 2.6% 23% | -14% 1.6%

Reference: Part II, Question 7.
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Exhibit 5-5:  Variation in Distribution of Cases for Respiratory or Flu-like Symptoms, by Waterside

Mall Sector
WATERSIDE| ° WATERSIDE MALL SECTOR
SELECTED MALL
SYMPTOM AVERAGE EAST WEST MALL MALL NE SE
TOWER | TOWER |2ND FLOOR | 3RD FLOOR | MALL MALL
Cough 4% -0.8% 0.8% 1.2% 1.3% -0.4% 2.6%
Wheezing or whistling in chest 1% -06% | -04% 0.1% 1.0% 0.2% 0.6%
Shortness of breath 2% -1.0% -0.2% 0.5% 0.8% 0.5% 02%
Chest tightness 2% 02% | -0.6% 0.9% 0.2% 0.0% 0.2%
Fever 1% 33% -0.1% -0.3% 0.3% 0.1% 4.9%
Aching muscles or joints 4% -14% | -03% 0.9% 1.0% 0.1% 1.6%
AVERAGE -0.1% -0.1% 0.6% 0.8% 0.1% 0.8%

Reference: Part II, Question 7.
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Exhibit 5-6: Variation in Distribution of Cases for Ergonomic Symptoms, by Waterside Mall Sector

WATERSIDE WATERSIDE MALL SECTOR
SELECTED MALL
SYMPTOM AVERAGE EAST WEST MALL MALL NE SE
TOWER | TOWER | 2ND FLOOR | 3RDFLOOR | MALL MALL

Pain or stiffness in upper back 6% -1.8% 1.7% | -0.6% 0.8% 06% | -1.8%
Pain or stiffness in lower back 6% -1.1% 1.1% -2.1% 0.1% 0.9% 0.3%
Pain or numbness in shoulder/
neck 6% -1.4% -0.7% 0.8% 1.9% 0.1% -2.0%
Pain or numbness in hands
or wrists 2% -0.4% -0.0% 1.4% 0.1% -1.2% -0.6%

AVERAGE -1.2% 0.5% 0.1% 0.7% 0.1% -1.0%

Reference: Part II, Question 7.
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As can be seen from the totals in each of these three exhibits, the 2nd floor Mall, 3rd
floor Mall, and Southeast Mall have a higher than average proportion of cases for indoor air
quality symptoms and respiratory or flu-like symptoms. The West Tower and 3rd floor Mall report
the highest number of cases of ergonomic symptoms. -

Respondents were asked if there was any seasonal variation in the symptoms they
experienced. Exhibit C-7 displays these data. All three buildings exhibit the same seasonal
relationships. About half of the respondents reported no seasonal variation in their symptoms,
while nearly 40 percent reported that winter was their worst season.

At this time, however, any observed differences in symptom prevalence across
buildings or building sectors cannot be attributed to any environmental factors. A more complete
analysis, which will be reported in Volume III, will attempt to assess relationships between health
outcomes and environmental measurements, taking into account a variety of other workplace and
personal characteristics that may also be associated with health symptoms.

522 Other Health Symptoms Experienced Last Year

In addition to the 32 symptoms, additional questions were asked of employees about
certain clusters of symptoms. A separate set of questions asked women employees about

gynecological problems. Findings include the following:

] Fiu-iike sympmms, chesi lI.Il'IESS wneenng, and asihma. l'.'.XﬂlDII 5-7 shows the
number and percent of respondents reporting flu-like symptoms (such as
wheezing, cough, shortness of breath, fever, chills, and aching muscles or joints -
- 25-28%); chest illness (17-24%), and wheezing without fever, sore throat, or
chills (15-17%). Between 3 and 5 percent of respondents suffered asthma
attacks last year. Few differences emerge among the buildings.

. Gynecological Health. The questionnaire asked women to provide information
on issues of gynecological health. Results are reported in Appendix C, Exhibits
C-3 to C-5. The older age profile of female respondents at Crystal is reflected
in their responses to questions relating to pregnancy and menopause. Few
differences appear among the three buildings in terms of respondents’ reports
of fibroids, cysts, and enlarged uteri (Exhibit C-5).
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Exhibit 5-7: Number and Percent of Responding Employees Reporting Ever Having Symptom Clusters

Last Year, by EPA Headquarters Building

WATERSIDE MALL ’ CRYSTAL MALL FAIRCHILD
SYMPTOM CLUSTER
' Number Percent Number Percent Number Percent
Flu-Like Symptoms 866 28% 119 27% 101 25%
Chest Illness 651 21% 106 249% 68 17%
Wheezing without Fever 465 15% 75 17% 61 15%
Asthma Attack 80 3% 21 5% 15 4%

Reference: Part II, Questions 12, 13, 15 and 16¢.
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523 Health Symptoms Experienced Last Week

Respondents were asked on how many days last week they experienced the individual
symptoms while working in the building. This question was thought to provide a more immediate,
and perhaps more accurate, measure of the extent of symptom occurrence since the recall period
was much more recent. In addition, this question was used to select sampling locations. The
results, reported in Exhibit 5-8, show the percentage of respondents experiencing the symptom at
least one day on the previous week among respondents; also shown are the average number of
days respondents experienced the symptom in the last week. These percentages are based upon all
those reporting symptoms whether or not those symptoms improved away from work; therefore,
they are most likely over estimates of work-related symptoms.

In general, the results appear consistent with the relative ranking of symptoms in the
previous year (Exhibit 5-1a) although the percentages reporting symptoms are much higher. This
is not sﬁrprising, however, since the percentages of symptoms experienced during the past year
represented only those who responded "often" or "always." Forty percent or more of respondents
in each building reported experiencing headaches, stuffy nose, fatigue, and sleepiness.
Respondents reporting symptoms in the week before the survey indicated an average duration of

the symptom of between two and three days for most symptoms.

Exhibit C-6 shows symptoms reported in the previous week for the Waterside Mall
sectors. Respondents in the 2nd floor of the Mall reported the highest percentage for 14 of the
symptoms, followed by respondents in the Southeast Mall (highest on 10 symptoms), and West
Tower employees (highest on 7 symptoms).

524 Effects of Health Symptoms on Work

EPA employees were asked to assess the effects of their symptoms on their work.
The data are summarized in Exhibit 5-9. Approximately one third of respondents indicated that
their symptoms reduced their ability to work at least sometimes. Fairchild employees reported
less effect of health symptoms on their work than the other two buildings (28% reported reduced
ability to work sometimes, often, or always during the past year, compared to 38% for Crystal and

36% for Waterside). However, there was little difference among the buildings in the percentage of

5-17
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Exhibit 5-8: Percent of All Respondents Reporting One or More Days of Symptom and Average
Symptom Days Last Week, by EPA Headquarters Building

WATERSIDE MALL | CRYSTAL MALL FAIRCHILD
SYMPTOMS
% 1+ Days*| Avg. Days |% 1+ Days*| Avg. Days |% 1+ Days*| Avg. Days
Headache 53% 2.0 47% 2.0 49% 22
Nausea 13% 403 12% 1.7 13% 1.6
Runny Nose 42% 27 36% 2.8 36% 2.7
Stuffy Nose 51% 2.9 47% 3.0 51% 2.8
Sneezing 40% 2y 38% 23 40% 2.4
Cough 31% 2.6 30% 29 30% 2.5
Wheezing 8% 25 7% 2.6 8% 3.0
Shortness of Breath 11% 24 10% 2.6 9% 2.4
Chest Tightness 9% 23 11% 24 9% 2.3
Dry, Itching, or Tearing Eyes 41% 2.6 35% 2.7 40% 2.6
Sore/Strained Eyes 41% 2.6 37% 2.5 44% 2.6
Blurry/Double Vision 16% 25 13% 2.6 17% 2.7
Burning Eyes 28% 2.5 23% 2.6 29% 235
Sore Throat 25% 22 22% 22 22% 2.1
Hoarseness 15% a3 13% 25 14% 2.1
Dry Throat 31% 2.6 25% 2.7 26% 2.6
Unusual Fatigue 44% 2.6 40% 2.7 43% 2>
Sleepiness 50% 24 49% 2.6 48% 2.4
Chills 18% 24 9% 22 15% 22
Fever 8% 1.9 6% 2.6 8% 1.9
Aching Muscles 26% 25 26% 2.7 21% 2.4
Problems w/ Contact Lenses** | 46% 238 39% 2.6 44% 23
Difficulty Remembering Things| 21% 24 18% 22 19% 1.9
Dizziness/Lightheadedness 18% 2.0 13% 22 15% 1.8
Feeling Depressed 27% 22 26% 24 26% 2.3
Tension or Nervousness 37% 2.3 39% 2.6 35% 24
Difficulty Concentrating 33% 2.3 33% 23 32% 2.0
Dry or Itchy Skin 36% 33 30% 32 34% 3.1
Pain in Upper Back 23% 25 22% 2.6 24% 2.6
Pain in Lower Back 27% 2.5 25% 27 24% 2.3
Pain in Shoulder/Neck 21% 2.6 21% 2.6 19% 2.5
Pain in Hands or Wrist 11% 26 | 11% 2.6 10% 2.6

"Based on the total number of responding employees.

‘The.sc percentages are based upon only the people who wear contact lenses at work (Part II, Question 1.a), as opposed
to all responding employees.

Reference: Part II, Question 7.
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Exhibit 5-9: Number and Percentage of Responding Employees Indicating Impact of Symptoms on
Ability to Work Last Year, by £PA Headquarters Building

PERCENT RESPONDING
NUMBER
NEVER | RARELY | SOMETIMES | OFTEN ALWAYS
Symptoms Reduced
Ability to Work
Waterside Mall 2,999 32% 32% 29% 6% 1%
Crystal Mall 430 32% 31% 31% 6% 1%
Fairchild 393 38% 34% 23% 4% 1%
Symptoms Resulted
In Staying Home or
Leaving Work Early
Waterside Mall 2,967 44% 30% 23% 2% 2
Crystal Mall 429 46% 28% 22% 3% ¥
Fairchild 387 50% 28% 21% 1% "

= . .
‘Always’ was not a possible answer in Question 9.

Reference: Part II, Questions 8 and 9.
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employees who reported that their symptoms resulted in having to stay home or leave work eariy
sometimes or often in the past year (22-25% at each building). The symptom most often
mentioned as the reason for leaving work early or staying home was headaches (Exhibit C-8).
Within Waterside Mail, more respondents in the 2nd floor Mall, 3rd floor Mall, and Southeast
Mall said that their symptoms reduced their ability to work than did employees in other sectors of
the building (Exhibit C-9).

3235 Perceived Association of Symptoms with Building

Employees were asked whether (a) they associated their health symptoms with
conditions in the building; (b) felt that the conditions had improved over the year; and (c) had
experienced more or less infections, or longer or shorter periods of infection, since working in the
building.

As shown in Exhibit 5-10, 62 percent of Waterside employees associated one or more
of their symptoms with the building they work in, compared to 56 percent of Crystal employees
and 49 percent of Fairchild employees. Once again, within Waterside Mall, employees in the 2nd
floor Mall, 3rd floor Mall, and Southeast Mall perceived a stronger association of their symptoms
with the building than other sectors (Exhibit C-10). Most respondents in all three buildings found

their symptoms neither improved nor worsened over the past year.

Another view of the association between symptoms and buildings is provided by
Exhibit 5-11 which shows how respondents view the connection between their symptoms and the
building. Here, the number of responding employees is the same as in Exhibits 5-1 to 5-6, but the
comparison base is changed to include only employees who suffer from these symptoms often or
always. (The bases are in Exhibit 5-1a.) Thus, for example, at Waterside Mall, of respondents who
had headaches often or always last year, 74 percent found their headaches getting better when they
left the building# Similarly high percentages are found for other symptoms as well. In each
building, for over half the 32 symptoms, over 60 percent of those who suffer frequently from the
symptom implicitly attribute the symptom to the building.

*In the case of headaches, 478 employees reported them often or always and also said the symptoms improved outside of work (see
footnote 1 in this section). This number in relation to the total number of 650 employees suffering from headaches often or atways is
74%. Other entnes in Exhibit 5-12 are calculated in a similar way.
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Exhibit 5-10: Percentage of Responding Employees Associating Symptoms with Building Last Year, by

EPA Headquarters Building
WATERSIDE MALL | CRYSTAL MALL FAIRCHILD

Percent Associating
Symptoms with Building 62% 56% 49%
Symptoms Improved
over the Last Year 11% 8% 8%
Symptoms became Worse
over the Last Year 29% 26% 24%
Symptoms Remained
the Same 60% 66% 68%
Employees Responding 2,922 418 379

Reference: Part II, Question 11.

5-21

O TR



Volume [: Employee Survey
EPA Headquarters

Exhibit 5-11:  Percent of All Respondents Whose Symptoms Get Better Upon Leaving Work,
Among Those Who Have Symptoms Often or Always, by EPA Headquarters

Building
_ BUILDING
SYMPTOM
WATERSIDE CRYSTAL
MALL MALL FAIRCHILD
Headache 74% 67% 71%
Nausea 67% 56% 44%
Runny nose 48% 53% 41%
Stuffy nose/sinus congestion 51% 54% 48%
Sneezing 59% 67% 58%
Cough 52% 57% 50%
Wheezing or whistling in chest 50% 20% 58%
Shortness of breath 52% 40% 1%
Chest tightness 63% 33% 1%
Dry, itching, or tearing eyes 75% 68% 84%
Sore/strained eyes 77% 79% 84%
Blurry/double vision 70% 74% 76%
Burning eyes 80% 78% 90%
Sore throat 60% 52% 65%
Hoarseness 71% 79% 60%
Dry throat 73% 79% 90%
Unusual fatigue or tiredness 69% 69% 70%
Sleepiness or drowsiness 75% 86% 74%
Chills 76% 43% 90%
Fever 74% 80% 50%
Aching muscles or joints 39% 30% 45%
Problems with contact lenses* 82% 65% 67%
Difficulty remembering things 36% 43% 77%
Dizziness/lightheadedness 72% 70% 67%
Feeling depressed 59% 60% 60%
Tension or nervousness 75% 1% 80%
Difficulty concentrating 73% 1% 81%
Dry or itchy skin 29% 24% 34%
Pain or stiffness in upper back 54% 58% 64%
Pain or stiffness in lower back 44% 47% 49%
Pain or numbness in shoulder/neck 52% 55% 60%
Pain or numbness in hands or wrists 44% 28% 58%

“These percentages are based upon only the people who wear contact lenses at work "sometimes, often or atways" (Part II,
Question la), as opposed to all respondents in the building.

Reference: Part I, Question 7.
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As in Exhibit 5-1b, Waterside Mall employees show higher figures than the other two
buildings for headaches, nausea, and contact lens problems. Crystal City employees report higher
figures on runny nose, stuffy nose, sneezing, cough, hoarseness, sleepiness and fever. For 20 of the
32 symptoms, however, it is the employees at Fairchild (who report symptoms often or always)
who most often report their symptoms getting better when they leave the building.

More Waterside employees than in either of the other two buildings reported that
both the frequency and duration of their infections (e.g., colds, flu, bronchitis, etc.) had increased
since they began work in the building. As Exhibit 5-12 shows, 39 percent of respondents at
Waterside reported more frequent infections (compared to 31% and 23% for Crystal and
Fairchild, respectively), and 36 percent of Waterside respondents reported longer lasting infections
since beginning work in the building (compared to 31% and 23% for Crystal and Fairchild,
respectively).

52.6 Potential Sources of Irritation

Respondents were questioned about nine possible sources of eye, nose, throat, and
respiratory irritation. As Exhibit 5-13 shows, paint and tobacco smoke were mentioned among the
top four sources in all three buildings. At Waterside Mall, fumes from new carpeting, paint, and
tobacco smoke were mentioned as the three leading candidates for cause of irritation. Crystal
respondents were more likely to identify paint fumes, tobacco smoke, and fumes from copy
machines. Fairchild respondents pointed primarily to new carpeting, tobacco smoke, and fumes
from new drapes and paint. {Complete tabulations of responses are shown in Exhibit C-11. See
also Exhibit C-21 which shows that about 30% of respondents in each building report having a
special sensitivity to eye, nose, throat, or respiratory irritants.)®

Exhibit 5-14 profiles the three most commonly reported sources of irritation at
Waterside Mall, showing the variation by sector. Southeast and both floors of the Mall have the
greatest percentages of employees associating irritation to new carpets and paint. Southeast,
Second Floor Mall and West Tower have the greatest percentages of employees irritated by

SNote that these exhibits count *sometimes* responses in addition to "often” and "always" responses. This is because of the episodic
nature of many of these irritants. In other words, the causes of irritation may occur relatively infrequently (such as new carpeting) but
when they do occur, they may produce considerable irritation or discomfort.
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Exhibit 5-12:  Percent of Responding Employees Reporting Increased Frequency and Duration
of Infection Since Beginning Work at Building

- BUILDING
WATERSIDE CRYSTAL
MALI MALL FAIRCHILD

Percent Having Infections:

More Frequently 39% 31% 23%

Less Frequently 5% 7% 9%

Same Frequency 56% 62% 67%
Employees Responding 2,989 433 396
Percent Whose Infections:

Last Longer 36% 31% 23%

Last Shorter 3% 4% 4%

Last the Same 61% 65% 2%
Employees Responding 2,935 428 382

x . .
"Infections" refer to colds, flu, bronchitis, etc.

Reference: Part II, Question 17.
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Exhibit 5-13a: Percent of Responding Employees Attributing Eye, Nose, Throat or Respiratory
Lrritation to Various Causes at Workstation Last Year - WATERSIDE MALL
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Exhibit 5-13b: Percent of Responding Employees Afiributing Eye, Nose, Throat or Respiratory
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Reference: Part [, Question 19.
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Exhibit 5-14a: Percent of Responding Employees Attributing Eye, Nose or Throat [rritation to
New Carpet Last Year, by Waterside Mall Sector
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Exhibit 5-14b: Percent of Responding Employees Attributing Eye, Nose or Throat Irritation to
Paint Last Year, by Waterside Mall Sector
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Exhibit 5-14cc Percent of Responding Employees Attributing Eye, Nose or Throat Irritation to
Tobacco Smoke Last Year, by Waterside Mall Sector
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Reference: Part [I. Question 19.
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tobacco smoke. It should be noted that EPA headquarters’ smoking policy permits smoking only
in designated rest rooms.

53 Comfort Issues

This section reports on the comfort level experienced by respondents in working at
EPA headquarters buildings. Two aspects of comfort are dealt with separately -- comfort
associated with indoor air quality (e.g., how one feels about the temperature, stuffiness, odors,
etc.), and comfort related to the physical environment (as in the ergonomics of the workstation,

the comfort of the chairs, etc.).

Air Quality Comfort

A complete tabulation of responses to questions on air movement, temperature,
humidity, noise, and dust is presented in Exhibits C-12 and C-13 for each building and by
Waterside sector. An extract of key comfort concerns is displayed in Exhibit 5-15, which shows
that between 40 percent and 51 percent of respondents often or always wanted to adjust air
movement in their buildings, between 38 percent and 55 percent often or always wanted to adjust
the temperature, and between 32 percent and 35 percent often or always wanted to adjust
humidity. In all three buildings, respondents reported the air to be often or always too dry rather
than too humid, with too little as opposed to too much air movement. For example, in Crytal Mall,
these reported percentages were 38 percent as opposed to 8 percent and 48 percent as opposed 1o
3 percent, respectively. The desire to adjust temperature was seasonally dependent in all three
buildings, with respondents wanting to adjust temperature more during winter and summer. For
example, over two-thirds of all respondents in Waterside Mall reported wanting to adjust

termperature during winter and summer months.

Exhibit 5-16 breaks down the responses by Waterside Mall sectors. Lack of air
movement appears most prevalent in the 2nd and 3rd floors of the Mall and the Southeast Mall;
temperature adjustments are most often desired in the 2nd and 3rd floors Mall, West Tower and
Southeast Mall (Exhibit C-13). Changes in physical conditions are most desired in the winter and

summer seasons (Exhibit 5-17).
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Number and Percent Reporting Often or Always Wanting to Adjust Environmental

WATERSIDE MALL | CRYSTAL MALL FAIRCHILD
Number Percent | Number Percent Number Percent
Adjust Air Movement 1,574 51% 210 46% 164 40%
Adjust Temperature 1,708 55% 174 38% 162 40%
Adjust Humidity 1,077 35% 160 35% 131 32%

Reference: Part I, Questions lc, 1f and 1i.

Exhibit 5-16: Number and Percent Reporting Often or Always Wanting to Adjust Environmental
Comfort Last Year, by Waterside Mall Sector
WATERSIDE MALL SECTOR
EAST WEST MALL MALL NE SE
TOWER | TOWER |2ND FLOOR|3RD FLOOR| MALL MALL
N|% | N|% | N|% |N|% | N|%|N|%
Adjust Air Movement 759 |45% | 581 |49% | 392 |61% | 489 |58% | 432 |51% | 216 |58%
Adjust Temperature 765 |52% | 594 [59% | 394 |62% | 491 |59% | 431 |54% | 221 |57%
Adjust Humidity 756 |33% | 589 |34% | 392 |40% | 484 |41% | 429 |33% | 217 |42%

Reference: Part III, Questions Ic, 1f and 1i.
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Season -- WATERSIDE MALL
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Number and Percent of Employees Responding Wanting to Adjust Physical Conditions, by

NONE WlN'I'ER _SPRING SUMMER FALL
N % N | % N | % N % N %
Air Movement 339 11% 1,729 56% 1,126 | 36% 2,126 68% 1,071 34%
Temperature 125 4% | 2,178 _70% 1,000 | 32% 2,124 68% 974 | 31%
Humidity 656 21% 1,514 49% 695 | 22% 1,460 47% 679 22%
Qdors 1,558 50% 758 24% 596 | 19% 927 30% 574 19%

Exhibit 5-17b: Number and Percent of Employees Responding Wanting to Adjust Physical Conditions, by
Season -- CRYSTAL MALL
NONE WINTER SPRING SUMMER FALL
N % N % N % N % N %
Air Movement 64 14% 234 | 52% 156 | 34% 311 69% 152 | 34%
Temperature 43 10% 272 | 60% 123 | 27% 302 | 67% 118 | 26%
Humidity 104 | 23% | 247 | 55% | 100 | 22% 183 | 40% 93 | 21%
Odors 251 55% 111 | 25% 82 | 18% 134 | 30% 84 | 19%
Exhibit 5-17¢c:  Number and Percent of Emplovees Responding Wanting to Adjust Physical Conditions, by
Season -- FAIRCHILD BUILDING
NONE WINTER SPRING SUMMER FALL
N % N % N % N % N % 4
Air Movement 71 17% 217 | 53% 124 | 30% 241 59% 115 | 28%
Temperature 35 9% 272 66% 110 | 27% 242 59% 106 | 26%
Humidity 113 28% 186 | 45% 76 | 19% 169 | 41% 79 | 19%
Odors 238 58% 80 | 20% 60 | 15% 104 | 25% 55 | 13%

Reference: Part III, Question 3.
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Employees were asked how often they took fresh air breaks. As shown in Exhibit
C-36, nearly half of all employees in all three buildings take fresh air breaks one to four times per
week, while over 20 percent of Waterside Mall and Crystal Mall employees take fresh air breaks

more than five times a week.

Exhibit 5-18 shows the frequency with which respondents "sometimes,” "often,” or
"always" noticed different types of odors at their workstations, by building. (Again, "sometimes"
responses are included in these exhibits because of the episodic nature of the Exhibit 5-14 odors.
For a complete tabulation of responses on odors, see Exhibit C-14.) Food smells and cosmetics
are the most common, with body odor, tobacco smoke, new carpets, copy machines, and paint
contributing "sometimes" to the problem. Exhibit 5-19 shows the breakdown by Waterside Mall

sector for selected odors that have previously been reported anecdotally to be problems.

Physical Comfort

Ergonomic issues encompass lighting, chair comfort, and general workstation comfort.
Respondents’ overall satisfaction with their physical workstations last year ranges from 62 percent
in Waterside to 79 percent in Fairchild (see Exhibit 5-20). For the majority of respondents, the
situation stayed about the same over the past year (Exhibit C-15). About two-thirds of employees
were reasonably comfortable with their chairs, desk set-up, and equipment (Exhibit C-16); 45
percent to 56 percent reported glare at their workstation (Exhibit C-17). Just over half of
respondents rated the lighting at their workstation just right, with about a third finding it a little
too dim (Exhibit C-18).

54 Employee Characteristics

This section outlines the findings of the survey in terms of background characteristics
of respondents, including demographic characteristics, health factors not related to the buildings,
job satisfaction and sources of stress, and the physical work environments in which employees
work. Information is presented for the three buildings as a whole with no breakdowns for

individual Waterside Mall sectors.
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Exhibit 5-18a: Odors Noticed at Present Workstation Last Year ~ WATERSIDE MALL
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Exhibit 5-20: Degree of Satisfaction with Physical Workstation Environment Last Year and Last Week,

by EPA Headquarters Building
PERCENT RESPONDING
EMPLOYEES
RESPONDING VERY SOMEWHAT | NOTTOO | NOTATALL
SATISFIED | SATISFIED | SATISFIED | SATISFIED
Last Year
Waterside Mall 3,030 13% 49% 28% 10%
Crystal Mall 448 18% 55% 20% 7%
Fairchild 400 26% 53% 16% 5%
Last Week
Waterside Mall 3,054 10% 47% 32% 11%
Crystal Mall 450 18% 50% 24% 8%
Fairchild 405 23% 53% 19% 5%

Reference: Part III, Questions 10 and 11.
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The factors described in this section will be used in Volume III to help explain
patterns of health symptoms and comfort problems. They are expected to provide more detailed
insic *s into the differential health and comfort problems experienced by different types of
employees or employees in different buildings or sectors. For example, it may be possible to draw
conclusions that certain symptoms are found disproportionately among employees working in
particular types of workstations or subject to particular types of work-related stress. Or, for
example, people with pre-dispositions to allergies, or people who smoke may experience
heightened reactions to indoor air irritants; they may also experience health symptoms
independent of the effects of potential indoor air pollution in EPA buildings. It is important to
control for these background factors when conducting multivariate analyses, in order to determine
to what extent health and comfort symptoms can be attributed to building conditions and to what
extent they can be attributed to other independent factors.

54.1 Demographics

The demographic background factors included in the questionnaire involved

respondents’ age, gender, educational status, and professional status.

Age and gender distributions are shown in Exhibit 5-21. Waterside Mall has a greater
percentage of female employees (53%) than the other two buildings (42% at Crystal, 47% at
Fairchild). Crystal Mall employees tend to be older than the other two buildings; only 17 percent
of Crystal employees are under age 35, compared to about a third at the other two buildings.

Most EPA respondents fall into job categories of managerial, professional, or
administrative labor. Fairchild and Waterside employees have somewhat higher proportions of
clerical staff (21-22%) than at Crystal Mall (16%) (see Exhibit C-19). Fairchild has considerably
fewer people with graduate degrees (27% compared to 45% at Waterside and 54% at Crystal; see
Exhibit C-20).
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Exhibit 5-21:  Age and Gender Distribution, by EPA Headquarters Building

WATERSIDE MALL |- CRYSTAL MALL FAIRCHILD
Male Female Male Female Male Female
Employees Responding 1,422 1,597 252 183 209 188
24 years or younger 1% 11% 2% 8% 1% 4%
25 - 34 years 21% 31% 10% 15% 26% 32%
35 - 44 years 42% 36% 39% 44% 47% 36%
45 - 54 years 25% 12% 27% 20% 16% 14%
55 - 64 years 9% 7% 18% 11% 7% 5%
65 years and older 2% 2% 5% 2% 2% 4%

Reference: Part II, Questions 21 and 22.
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542 General Health Characteristics

Several questions on general heaith characteristics were asked to assess factors which
can affect responses to the questions regarding health s}mptoms. These included medical history,
the use of corrective lenses, and smoking history.

) Medical History (Exhibits C-21 and C-22). Some individuals have an increased
rate of eczema and allergies to pollens or animals. Fewer than 10 percent of
respondents in each building reported having had eczema, but between 44
percent and 50 percent of respondents reported an allergy to either pollen,
plants, or dust. About 30 percent of respondents in each building indicated they
believed they had a special sensitivity to eye, nose, throat, or respiratory
irritants. Persons with asthma may report more respiratory symptoms than
those without such a condition. Most (82-89%) of the people reporting
physician-diagnosed asthma stated that it was diagnosed before they started
work in the building. Such pre-existing asthma can thus be a risk factor for the
development of symptoms in the building. Individuals who have deveioped
asthma since working in the building may also be at increased risk for other

symptoms.

a Corrective Lenses. Approximately two-thirds (62-69%) of employees in each
building who wear contact lenses, wear them often or always at work (see
Exhibit C-23). At Crystal Mall, 20 percent of employees who wear contact
lenses never wear them at work. Reasons reported for this included the
comment that the air in the building is too dry to wear them comfortably, as
well as a number of non-work-related reasons.

a Tobacco Smoking. Between 14 and 18 percent of respondents are current
smokers; another 22 percent to 31 percent are former smokers (see Exhibit C-
24). Among current smokers, the vast majority (85-93%) do not smoke at their
workstation, but most smokers (74-89%) sometimes or often do smoke at other
locations at work. Few differences were noted between the buildings on
smoking habits, although Fairchild shows a slightly higher percentage of
smokers, a higher percentage of smoking at work, and higher numbers of
cigarettes smoked per day. (All three buildings have policies that permit
smoking only in designated rest rooms.)

543 Job Satisfaction and Stress

Various types of stress are capable of producing health symptoms that are similar to
those associated with poor indoor air quality and that may therefore influence the results. A series
of questions was designed to assess levels of job satisfaction and sources of work-related and

external stress. A description of the distribution of these factors is presented below. Analysis of
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the relationships between these stressors and reported health and comfort concerns will be

addressed in Volume III.

Responses to questions about job satisfaction were highly similar at all three
buildings, as can be seen in Exhibit 5-22: about 85 percent of respondents are very or somewhat
satisfied with their jobs. This level of satisfaction drops with respect to salary, but a still substantial
majority -- 71-73 percent of respondents -- report that they are satisfied with their salary. Between
57 percent and 65 percent of respondents report being satisfied with the opportunities available for

advancement.

Tabulated responses to questions on five job stress scales -- role conflict, job control,
quantitative workload, underutilization of abilities, and role ambiguity -~ show few differences
across EPA buildings (see Exhibits C-25 through C-29). For example, 73 percent to 77 percent of
respondents are clear on their job responsibilities, and 59-60 percent indicate that they rarely get
conflicting orders from those in a position of authority. On the other hand, many more
respondents appear to feel that their skills are being underutilized. For example, only 43 percent
to 48 percent of respondents report that they are "fairly often” or "very often" allowed to do the
things they do best. =

Home and other outside responsibilities can also contribute to stress. Exhibit C-30
contains data on external causes of stress. The distributions are again similar across buildings,
with 4547 percent of employees having children at home, 25-26 percent having major
responsibility for child care duties, and 62-66 percent reporting major responsibility for
housecleaning duties. Between 29 percent and 34 percent of respondents in each building report a

regular commitment of five or more hours per week outside of their jobs.

544 Workstation and Exposure

Information on the physical elements of the work environment comes from answers to

Part | of the questionnaire.

u Type of Office Space. Exhibit 5-23 displays data on types of workstations at
EPA headquarters. By far the most common type of working arrangement at
Crystal Mall is an enclosed office with a door (84% of respondents), and
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Exhibit 5-22:  Satisfaction with Specific Characteristics of Job, by EPA Headquarters Building

PERCENT RESPONDING
EMPLOYEES

RESPONDING VERY SOMEWHAT | NOTTOO | NOT AT ALL
SATISFIED | SATISFIED | SATISFIED | SATISFIED

Satisfaction with Job
Waterside Mall 3,042 38% 47% 11% 3%
Crystal Mall 448 38% 46% 13% 3%
Fairchild 400 39% 45% 12% 5%

Satisfaction with Salary

Waterside Mall 3,039 21% 52% 19% 8%
Crystal Mall 448 21% 50% 22% 8%
Fairchild 399 21% 52% 19% 9%
Satisfaction with Opportunity|
for Advancement
Waterside Mall 3,009 2% 39% 24% 16%
Crystal Mall 448 21% 36% 25% 17%
Fairchild 397 23% 42% 22% 13%

Reference: Part 'V, Questions la, 2 and 3.
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Exhibit 5-23:  Description of Current Workstation, by EPA Headquarters Building
WORKSTATION WATERSIDE MALL |° CRYSTAL MALL FAIRCHILD
CHARACTER
Percent Respondents Percent Respondents Percent Respondents
Type of Space:
Enclosed Office with Door 66% 84% 27%
Cubicle with Mid-Height
Partitions 19% 7% 65%
Open Office Area 13% 8% 5%
Other 2% 1% 3%
Employees Responding 3,048 444 407
Space Sharing:
Single Occupant 54% 30% 74%
Shared with One Other
Person 26% 51% 19%
Shared with Two or More 19% 18% 7%
Other Persons
Employees Responding 3,050 443 405

Reference: Part I, Questions 1a and 1b.
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occupancy by either one or two people (81% respondents). At Waterside, 66
percent of respondents’ workstations are fully enclosed offices; another 19
percent are cubicles with mid-height partitions, and 13 percent are open office
areas. Over nalf the respondents indicated their workspace has a single
occupant. At Fairchild, cubicles are the most commonly found work space
(65% of respondents), followed by enclosed offices (27%); 74 percent of
respondents have single occupant office space. Fewer than 40 percent of
Waterside respondents have a window at their workstation; approximately 65
percent of respondents at the other two buildings have windows (see Exhibit C-
31).

Workstation furnishings, equipment and recent changes. Types of furniture
and equipmen:, and recent changes in office surroundings are reported in
Exhibit C-32. With respect to new furnishings, Crystal respondents reported
less new carpeting, new furniture, and new equipment than did respondents in
the other two buildings. More Waterside empioyees (15%) reported seeing
evidence of water leaks than either Crystal (7%) or Fairchild (9%) employees.
New carpet and its installation has been a focus of other indoor air quality
studies and concern at Waterside Mall. Twenty percent of Waterside
respondents, & percent of Crystal respondents, and 15 percent of Fairchild
respondents indicated that there was new carpet within 15 feet of their
workstations.

Fans, Heaters, Lamps. Information on the number of respondents who
regularly use pcrtable fans, air filters, heaters, and desk lamps gives a good
indication of the degree to which employees are dissatisfied enough with their
work environments to take steps to ameliorate the conditions (see Exhibit C-
33). Desk lamps were used regularly by 42-46 percent of respondents. Portable
fans were usec most at Waterside (48% of respondents) and Crystal (45%), and
less so at Fairchild (36%). Only Waterside respondents regularly made use of
portable heaters in any significant numbers (22% of respondents).

Workstation and Computers. An important element in evaluating indoor air
quality and work environment conditions is the notion of exposure -- for
example, for kow many hours in a typical workday is an employee in the vicinity
of particular ma-hines, chemical processes, or other potential pollution sources.
Descriptive s:atisiics for some of these important situations are shown in
Exhibit C-34. .Aithough on average, respondents had been with EPA between 7
and 11 years. the average number of years at a respondent’s current
workstation vaiizd from 2.0 years at Fairchild to 3.1 years at Crystal.

Respondents in each building reported spending close to 7 hours per day at
their workstations. No large differences were noted between the buildings with
respect to the mean amount of time employees spent working with computers
(2.9 to 3.5 houis) and copying machines (1 hour). As one would expect,
exposure to computers is highly variable across respondents; some respondents
rarely if ever ise computers, while high-use respondents (such as clerical
employees) use them 7-8 hours per day. Most employees did not work in the
vicinity of photographic or printing processing or other chemicals such as glues
and cleansers; however, some employees did spend most of their day with these
processes or expesed to chemicals.
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55 Essay Question

The final question on the questionnaire asked respondents to volunteer their
comments on environmental or health matters in their building, using their own words. At
Waterside Mall, nearly 1200 persons (about 39%) took the opportunity to write out a response.
The response level was similar at Crystal (36%), and lower at Fairchild (26%). Considering that
the question came at the end of a long and complex questionnaire, this is evidence that a large
number of employees (more than 1,400) still felt they had something to say.

The essay responses cannot, however, be considered as representative of the entire
employee population of the buildings. Nor is it possible to assume that the responses necessarily
represent the topics about which the respondent feels most strongly, since some topics not
mentioned in the response may have been covered adequately in the main questionnaire.

Therefore, the essay responses should be considered on their own merits, as anecdotal accounts
and suggestions offered by a substantial subgroup of building occupants.

Exhibit 5-24 presents a tabulation of the first condition mentioned in each essay
response. These responses may not reflect the primary concerns of the respondents, for two
reasons: (a) the primary concerns may have been adequately dealt with in the main questionnaire;
and (b) respondents may not necessarily have prioritized their concerns. However, complete
tabulations were made on a sample of 100 respondents and the relative frequency of appearance of
these conditions was not appreciabiy changed. Noie ihai the iabie is incompiete in that it deals
with only one condition per respondent; the true number of persons mentioning a given condition
is likely to be larger than the number shown.

The responses show marked differences between buildings in terms of concerns
mentioned first. Each building had a different pair of first-mentioned concerns:

8 At Waterside Mall, top concerns were the maintenance of the building and the
health of the respondent, each mentioned by about 20 percent of the
respondents.

@ The overriding concern at Crystal Mall was air circulation (33% mentioned
stuffy, stale air first); followed by overcrowding (14%).
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Exhibit 5-24: Summary of Responses to the Essay Question®
WATERSIDE MALL | CRYSTAL MALL FAIRCHILD
CONDITION
Number | Percent | Number | Percent | Number | Percent
Maintenance 233 20% 14 8% S 5%
_| Health 221 19% 11 7% 10 10%
Air Circulation 190 16% 54 33% 14 13%
Temperature/humidity 172 15% 17 10% 20 19%
Smoking 58 5% 14 8% 20 19%
Overcrowding 57 5% 23 14% 6 6%
“ | Lighting/windows 49 4% 3 2% 4%
Odors 40 3% 3 2% 4%
Noise 34 3% 4 2% 2%
Miscellaneous 106 9% 23 14% 19 18%
Total 1,160 100%** 166 100% 104 100%
Percent of All Respondents 39% 36% 26%

*For those who listed several responses to this question, only the first one mentioned is tabulated.

**Does not add to 100% because of rounding.

Reference: Part V, Question 6.
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a At Fairchild, tobacco smoke, both in the rest rooms and at people’s desks (in
violation of EPA’s smoking policy) and temperatures (almost always too hot)
were both first-mentioned concerns of 19 percent of the essay responses.6

Employee Reactions to Environmental Factors

Reactions expressed in the essay responses are summarized below for the following

environmental concerns: comfort, tobacco smoke, building maintenance, and overcrowding.

Comfort. Comfort variables include ventilation, temperature, and humidity. The
most common concern regarding ventilation was of "stuffy” air or no air movement. This was a
more common response at Crystal than at the other two buildings. Several respondents identified
the need for security and the resultant "sealing" of areas of the building by a series of closed doors
as a possible reason for poor air circulation. Several respondents mentioned stale air as reducing
their capacity to work. Some respondents in both Fairchild and Crystal reported having to get up
and walk to other areas of the building or outside to obtain enough fresh air to be able to continue
working. o
A common complaint in all buildings was that the temperature was too hot. Many
respondents referred to temperatures in the 80’s. By contrast, comments that the temperature was
sometimes too cold were recorded only by respondents from Waterside. One referred to wearing
a winter coat while working at his or her desk throughout the day. Waterside was also the only

building where respondents mentioned oscillating hot or cold temperatures as a problem.

Dry air in winter was the most common complaint regarding humidity. Respondents

attributed nose dryness and stuffiness to the dry air.

Building Maintenance. Comments regarding building maintenance were common at
Waterside, less so at the other two buildings. Several respondents said that Waterside Mall was
the worst place they had ever worked, citing the lack of maintenance, unpleasant working

614 is worth noting that of the six concerns mentioned first, three ~ building maintenance, overcrowding, and smoking policy — were not
fully explored in the main questionnaire, Future questionnaires of this sort should inciuds questions on employses’ psrceptions of
building maintenance, adequacy of space, and adherence to smoking policy, if any.
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conditions, drab, dirty environment, narrow hallways, and maze-like corridors. While a number of
respondents directed their anger at EPA management, others pinpointed the design of the
building as the principal reason for the intractability of the problem.

In addition to general comments, there were specific concerns expressed about the
ventilation system. Waterside respondents referred to dirt-filled air blowing around, sooty,
powdery dust, black particles falling from ventilators, and other strange material coming from the

ventilation system.

Comments about dusty, dirty working conditions were recorded at all three buildings,
with lack of vacuuming, and general clutter contributing to the problem. Poor maintenance of the
rest rooms was also mentioned frequently, particularly at Waterside Mall: stopped-up sinks,
overflowing toilets, clogged drains, and corresponding dirt, odors, and vermin were mentioned.

Remarks on the presence of mice and roaches were more common at Waterside.

Smoking. Despite the institution of smoking regulations at EPA, a number of
comments at all three buildings had to do with continued smoking. Fairchild respondents,

however, appeared particularly concerned about smoking problems, particularly in the rest rooms.

Overcrowding. A common concern, particularly in Crystal Mall, was crowded
conditions. Some respondents mentioned being unable to concentrate because of overcrowding.
In some cases, the overcrowding was due to too many people in too small an office; in other cases,

office equipment, furniture, and storage files were mentioned as primary contributors.

Employee Reactions to Health Symptoms

Nearly 200 respondents from Waterside Mall, (compared to only 10-11 from the other
two buildings) discussed their health concerns in the essay question. Exhibit 5-25 summarizes the
symptoms reported first by essay respondents.

Many EPA respondents used the essay quesiion to report an increased frequency of

illness. In addition, respondents reported a complex of symptoms involving two or more bodily
systems. Commonly, three or more concurrent symptoms were reported from the following list:
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Exhibit 5-25:  Health Symptoms Reported First, by EPA Headquarters Building-

WATERSIDE MALL | CRYSTAL MALL FAIRCHILD
CONDITION : i
Number | Percent | Number | Percent | Number | Percent

Allergies/Reactions 39 18% 0 0% 0 0%
Sinus/Hoarseness 38 17% 1 9% 3 10%
Flu, Colds, Bronchitis 26 12% 5 45% 3 30%
Headache 24 11% 2 18% 1 10%
Sore, Burning Eyes 24 11% 0 0% 0 0%
Fatigue, Drowsiness 12 5% 2 18% 1 10%
Dizziness 7 3% 0 0% 0 0%
Memory Loss 6 3% 0 0% 0 0%
Increased Frequency of Iliness 6 3% 0 0% 1 10%
Gynecological Problems 4 2% 0 0% 0 0%
Chest Tightness, Shortness

of Breath 3 1% 0 0% 0 0%
Other 32 14% 1 9% 3 30%
Total 221 100% 11 100% 10 100%

*For those who listed several responses to this question, only first one mentioned is tabulated here.
**Does not add to 100% because of rounding.

Reference Part V, Question 6.
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headaches, dry or burning eyes, sore throat, sinus congestion, dry skin, flu-like symptoms, fatigue,
loss of memory, difficulty concentrating, and dizziness/light-headedness. Many respondents
associated their symptoms with working in their building.

Reactions and Allergies. Many respondents reported chronic or recurring symptoms
that they related to allergic reactions to biological contaminants (e.g., dust, moid, pollen, dust
mites, roaches), cigarette smoke, marking pens, pesticides, paper (>1 year old), paint, new
upholstery, foam products, perfume, hairsprays, and hand lotions. The types of symptoms
reported varied from hay fever, sinus congestion, and asthma attacks to fatigue and swollen lymph
nodes. In addition, many employees reported acute reactions (e.g, headaches, dizziness, burning
eyes) to specific renovation activities, particularly the installation of carpets or moving into offices

with new carpets or partitions.

Respiratory Symptoms. Many respondents mentioned frequent colds, flu, bronchitis,
and pneumonia episodes, and pointed out that their frequency had increased sharply since working
at EPA. Sinus congestion, stuffy nose, and sore throat were among the most common symptoms

reported.

Suggestions by Respondents

Many respondents gave thoughtful suggestions for ways to improve the building
environment. A particularly common suggestion was advance warning before initiating building
renovations or spraying chemicals. Other suggestions included more access to natural light in the
new building, "full spectrum"” lighting, meeting the ASHRAE ventilation standard, central file
systems to reduce crowding and exposure to paper, raising partitions off the floor to improve air

movement, and wider hallways.
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INDOOR AIR QUALITY AND
WORK ENVIRONMENT SURVEY

EPA HEADQUARTERS

'|'|‘l’|>

We are investigating the air quality and work environment in this building. We
need information about your work environment and how it affects you. This
information is not available anywhere else. Therefore, we must rely on your
answers to this survey, along with monitoring of environmental conditions in
this building, to clearly analyze the situation. We need your participation,
regardless of how satisfied you are with the air quality or your work envircnment.

Attach Label Here

DO NOT PUT YOUR NAME ON YOUR QUESTIONNAIRE OR THE RETURN
ENVELOPE PROVIDED. PLEASE PUT YOUR COMPLETED QUESTIONNAIRE IN
THE RETURN ENVELOPE. SEAL IT AND TAKE IT TO ONE OF THE RETURN
BOXES NEAR THE ELEVATORS AND BUILDING EXITS.

A-2



PLEASE READ BEFORE
COMPLETING QUESTIONNAIRE

Many questions in the questionnaire concern either last week or last year. By
"LAST YEAR" we mean the 12-month period ending today. If you have worked
in the building for less than one year, answer the “LAST YEAR" questions only
for the part of the year that you worked in this building.

Please report your ACTUAL EXPERIENCES LAST WEEK even if last week was
unusual for you. By “LAST WEEK" we mean any or all days worked from last
Monday through Friday.

CONFIDENTIALITY

To protect your privacy, the identification for your questionnaire is the bar-code
label on the cover. The bar-code cannot be read by EPA computers or staff.
Additionally, the survey forms will be gathered by staff from Westat, Inc., an
independent survey research firm, and processed away from EPA. Your name
and other information necessary for the survey and analysis that might identity
you, such as your room and telephone number, will not be disclosed to
individuals, unions, or management of EPA. Reports of the survey will not give
your name, nor will data be presented in such a way that you, or anyone eise,
could be identified.

STUDY SPONSORS AND ORGANIZATION

The study has been developed and is being cundume& by the National Institute for Occupational
Safety and Heaith (NIOSH), the John B. Pierce Foundation Laboratory at Yale University, and
Westat, Inc. It is being managed by EPA and NIOSH, and is being supported by funds from EPA.



PART|. DESCRIPTION OF YOUR WORKSTATION

This section asks you to describe your workstation.
Your answers to these questions will help us to
construct a picture of your work surroundings. -

.

By WORKSTATION we mean your desk, office, cubicle,
or place that is your primary work area. This descrip-
tion is obvious for many peopie, but more difficult for
those whose jobs require them to move about the.
building. If you do move about the building, your
workstation is the specific location where you spend
more time than any other single location. If your
workstation has been relocated, use the location
where you are now.

1. There are many different types of workstations.
Please check the categories that best describe
the space in which your current workstation is
located.

a. Type of space (Check one)

1. [J Enclosed office with door

2. [ Cubicle with floor to ceiling book-
cases or partitions and no door

3. [ Cubicle surrounded by mid-height
bookcases or partitions

4. [J Open office area

5. [] Stacks (e.g., books or periodicals)

6. [] Loading dock, laboratory, copy
centar, O pnim shops

7. [] Work all around the building

8. [J Other (specify)

b. Type of space sharing (Check one)
1. [J Single occupant
2. [[] Shared with one other person
[C] Shared with two or more other

persons

4. [ Other (descride)

A4

3.

How many years of service do you have with
EPA? (Enter number of months if less than one
year.)
years months
a. How many years have you been working
in this building? (Enter number of months
if less than one year.)
years months
b. During a typical week, how many hours do
you spend in this building?
hours per week
a. How many years have you worked at your
current workstation? (Enter number of months
if less than one year.) -
years months
b. During an average workday, how many hours
do you spend at your workstation?
hours per day
How many days did you work in this building last
week?

days last week



What time do you usually:

AM PM
a. Armive at work ; D D
b. Leave work ? |:| G

c. Varies (descrnibe)

Which of the following items are presently located
within 15 feet of your workstation? (Check "no" or

‘yes" for each item.)

No  Yes
1 2
Metaldesk ............... O O
b. Wood or compositiondesk .. [] [
c. Metal booksheives or
bookcases ............... Fl. £
d. Wood or composition
bookshelves or bookcases .. [] [
e. Flecabinet(s)............. O O
f.  Other metal fumiture ....... i . |
g. Other wood or composition
RIMBUI e O 0O
h. Fabric-covered partitions ... [] O]
i.  Portable humidifier......... O O
j Laserpnnter.............. £y Ll
k. Photocopy machine........ D [‘_‘l
| Liveplants ............... O O

Is there carpeting on most or all of the floor at
your workstation?

1. [J No
2. [ Yes

NOTE:

9. During a typicsl day LAST WEEK, how much time
did you spend working with each of the following
items? (/f you worked with an item at all, but less
than 1 hour, enter 1 hour per day.)

Hours
per day
Computer or word processor
with screen/keyboard .......
Photocopy machine ........
Photographic developing
andprocessing ............

Printing processing (press,
binding materials, etc.) ......

Other chemicals such as
glues, adhesives, cleansers,
white out, rubber cement,
pesticides, etc. ............

If you have worked in this building for less
than a year, answer the following questions
for the part of the year that you worked in
this building.

10. Were any of the following items regularly used
at your workstation during the LAST YEAR:
(Check "no" or 'yes" for each item.)

No Yes
1 2
Portablefan ............... O O
Portable air filter, or cleaner,
or negative-ion generator .... [ ] O
Portable heater ............ J ]
Desklamp ................ O O



11. During the LAST YEAR (and since you've been in 12. At any time during the LAST YEAR, have you

D it Ak 8 e ok oy | i o U s Yiors: wait oF clpee
workstation? (Check "no" or 'yes" for each item.) near your workstation?
No _Yes 1. ] No
1 2 2. [ Yes
a Newcarpeting ............ ] dd
b. Newdrapesorcurtains .... [ [
c. Newfumiture ............. O Od
ol il O O
e. Wallspainted ............. O O
f. Rearrangedwalls .......... O O

A-6
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PART Il. INFORMATION ABOUT YOUR HEALTH AND WELL;BElNG

This section asks questions about the status of
your heafth and well-being. Your answers to these
questions will heip us construct a profile of the
heatth status of the employees in this building.
Please answer ail the questions even if you don't
associate these heaith conditions with your work.

1. a. Do you wear contact lenses?

1. [ Never @
2. [ Sometimes

3. [J Often

4 [j Always

b. Do you wesr contact lenses at work?

1. [ Never

2. D Sometimes —-
2 O onn —— [Gowoz ]
« O svays — [Gowoz ]

¢. |t never womn at work, why?

2. During work, how often do you wear eyeglasses
(NOT including contacts) for close-up work?

1. [ Never

2. [ Sometimes
3. [] Often

4 D Always

A-7

U L T s

Ooooon

Which of the following best describes your
history of smoking tobacco products such as
cigarettes, cigars or pipes?

= ] Neversmoked-—-[ Gotw Q.7 |
2. [J Formersmoker— [ Got0Q.7 |

3. [] Current smoker

Do you smoke tobacco products at your
workstation?

1. [] Never
2. [ Sometimes
3. [J Often

Do you smoke tobacco products elsewhere at
work?

1. [ Never
2. [ Sometimes
3. [] Often

In a typical 24 hour day, how many CIGARETTES
do you usually smoke?

1 None
1105
6to 10
111020
211030

31 or more



Please answer the three questions
to the right about each symptom
listed below, even if you believe
the symptom is not related to the
building.

(For each symptomn, answer the first
question. If the response is "never,"
go down to the next symptom.)

Please indicate how often
during the LAST YEAR
you have experienced this
symptom while working
in this building.

Please indicate | Does the
how many days | symptom usually

LAST WEEK you | change when
experienced this not at work?
symptom while
working in this
building.
Gets Stays Gets
(Fill in No. of days) | Worss Same

Better

d. stuffy nose/sinus congestion ...

Y N P A B AL 4 M3

g. wheezing or whistling in chest ..

h. shortness of breath ..

P. Orythrodt .o ssesencisssis

q. unusual fatigue or tiredness ....

f. 8ieepinesss orarowsiness .....

sleepinesss qrdmminln

(Je (e [Je [« [Bu [Je []wﬂu ||:|t._a.Du [(Je Du.{ju. (e e D“’D“ D"’




(continued)

(For each symptom, answer the first
question. If the response is "never,"
go down to the next symptom.)

Pleases indicate how otten
during the LAST YEAR
you have experienced this
symptom while working
in this building.

Some-
Never Rarely times Often Always

Please indicate

how many days
LAST WEEK you
experienced this
symptom while
working in this
building.

(Fill in No. of days)

Does the I
symptom usually |
change when |
not at work? |

Gets Stays Gets

Worse Same

feeling depressed ............

tension or nervousness . . .

cc. pain or stifiness in upper back ..

dd. pain or stifiness in lower back ..

AR AN AR S

O O/ O O/

A-9



NOTE: The next four questions (Questions 8-11) refer | 11. a.

s‘

10.

to your symptoms described in Question 7.
If you reportsd that you never experienced
any of these symptoms, go to Question 12.

How often during the LAST YEAR have any of
your symptoms reduced your ability to work in
this building? "

1. Never
Rarely
Sometimes
Often

2
d.
4
5 Always

Oooog

a. Have any of your symptoms caused you to
stay home from work or leave work earty
during the LAST YEAR?

1. [ Never =——=| Got0 Q.70
2. [ Rarely

3. [ Sometimes

4. D Often

b. Which symptoms?

In which season(s) are you bothered more by the
symptoms you reported in Question 7? (Check all
that apply.)

1. Winter
Spring
Summer
Fall

No relation to seasons

Oooog

13.

14.

18.

A-10

Do you associate any of the symptoms you
reported in Quastion 7 with your work in this

building?
1. [ No | Goto Q.12 |
2 [ Yes

b. Have these symptoms:

1. [] improved over the last year
2. [] become worse over the last year
3. [ stayed the same

12. During the LAST YEAR, have you had an iliness

in which you had repeated episodes of THREE
OR MORE of the following symptoms at the same
time: wheezing, cough, shortness of breath,
faver, chills, aching joints/muscies?

1. [J No
2. [ Yes

During the LAST YEAR, have you had any chest
liinesses, such as bronchitis or pneumonia,
that have kept you off work, indoors at home, _
or in bed?

1. [ No
2. D Yes

s

Has a physician ever toid you that you nave, or-
had, eczema?

1. [ Ne

2. DYes L

During the LAST YEAR, have you had any
episodes of wheezing (whistling in the chest)
WITHOUT fever, or chills, or sore throat?

1. O No
2. [ VYes .



16.

17.

18.

a. Has a physician ever told you that you have,

or had, asthma?

1. [ No
2. [:JYes

(GotoQ.17 |

b. In what year was it first diagnosed?

19

c. Have you had an asthma attack during the
LAST YEAR?

t. O No
2. [ VYes

Comparing your heaith since working in this
building with your health betore you began to
work in this building . . .

a. ...doyou have infections (e.g., colds, flu,
bronchitis, etc.) . . .

1. [0 more frequentty?
2. [ less frequenty?
3. [ withthe same frequency?

b. ...do your infections (e.g., colds, flu,
bronchitis, etc.) tend to . ..

1. [ lastlonger?
2. [ 1astashorter amount of time?
3. [] lastabout the same amount of time?

Do you believe you are or may be allergic to
any of the following? (Check "no" or ‘yes" for
each item.)

No Yes

1 2
a. pollenorplants ........... O O
b. animals .................. O O
SR 7 S S T g O O
d.  mMRlE e e B O g
e. Other(specity) ............ ] O

' 19. During the LAST YEAR, how often do you believe

you have experienced EYE, NOSE, THROAT, CR
RESPIRATORY IRRITATION at your workstation
from:

ALWAYS.
OFTEN
SOMETIMES
RARELY

A-11

NEVER: -

a. Tobacco smoke ...

b. Fumes from a
photocopying
machin® .........

¢. Fumes from
printing processing
(press, binding
materials, etc.) .

d. Fumes from other
chemicais such
as adhesives,
glues, cleansers,
white out, rubber
cement, etc. ......

e. Fumes from

pesticides ........ T
. Fumes from 1“1 2} 3] 41 §

new carpeting . .... goiglcig
g. Fumes from

new drapes,

curtains, or 2 2 1°3%] 4 | 8

furniture ......... OO O g
h. Fumes from 1 2131 41|56

paint ............ [:] Oiglcig
i. Fumes from

cleaning of carpets,

drapes, or other 1 2|1 31415

furnishings ....... oigig|iald

1 2 3| 4 -]

. Owergspeciy) .... (1102101010




20. Do you consider yoursaif especially sensitive to
any of the tems in Question197

1. [J No
2. DYes

21. How oid are you?

years

22. Are you:

1. [ Male === | GotoPartllionpg. 11
2. [] Female

Women working in office buildings have occasionally
reported pattermns of gynecoiogical or women's heaith
problems. The following questions have been included
to help sort out some of these issues in this building.

As with the rest of the questions in this survey, your
responses are entirely volumary and will be kept
confidential.

23. During the LAST YEAR have you menstruated
(had a period)?

N=r®
Yes

-~ /1
A

24. How often during the LAST YEAR has your
period been regular? (By regular, we mean
your periods come about once a month, you
can usually predict when they will come plus
or minus 4 days, and each time they last about
the same number of days.)

Never

Rarety

About half the time
Often

Always

1a

L3 B L

2
3.
4
5

26.

27.

A-12

b‘

cl

c.

How many days does your menstrual flow
(period) typicaily last?

days

During the last year, what was the LONGEST
period you had?

days

During the last year, what was the SHORTES
period you had?

days

How many days does your cycle typically
last? (Coumt from the first day of one period
to the first day of the next.)

days

During the last year, what was the LONGEST
cycle you had?

— days

During the last year, what was the SHORTES
cycle you had? &

oS

days

How often during the LAST YEAR has there beeg
bleeding or spotting between your pericds? ~

1.

v s owoN

oogag

Never

1-3times
4 -6times
7 -9times

10 or more times



28.

29. During the LAST YEAR have you been. ..

10

a. Some women experience menstruai
symptoms, such as headaches, weight
gain, irritability, cramping, breast
tendemess, or back pain. How often
have you experienced any of these
menstrual symptoms during the LAST

[ Goto Q.29 |

YEAR?
1. [ Never

1-3times
4 -6times
7 -9 times

oo

2
3J
4.
5

10 or more times

b. When you experience these symptoms,
typicaily how savere are they?

oo oo

(Check "no" or 'yes" for each item.)

a. Pregnantornursing? .......
b. Taking birth control pills? ...

c. Going through menopause
(change of lif@)? ...........

d. Post-menopausal
(completed menopause)? . ..

e. Taking estrogen replace-
ment therapy? ............

Mild; could be ignored at times

Moderate; pain, bloating, or mood
change noticeably present

Severe; difficult to do most tasks
Extreme; incapacitating

31.

No
1

O
O

O
O

O 0O 0O Ode~g

A-13

. 30.

b.

During the LAST YEAR have you been taking
hormones prescribed by & physician?

1. [ No [GomO.ST |

2. [ Yes

Specify what kind(s) and what they were
prescribed for.

Has a physician ever told you that you
had ... (Check "no" or 'yes" for each item.)

Year
No Yes First
1 2 Diagnosed

Fibroids? ........... O O __
Cista? i sivmms st 0 R I
Enlarged uterus? . .. .. I R I J——

| If all are "no," go to Part Il

Have there been noticeable changes during
the last year? (Check one box for each item.)

Cther,
Decreassd Increased No Soecity
In Size In Size Change Below

1 2 3 4

Fibroids ... [] O ] O
oy, . O [T ] O
Enlarged

uterus. .. .. O ] O

Specity
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PART lil. INFORMATION ABOUT YOUR PRESENT WORK ENVIRONMENT

This section asks you to report specific responses to the physical environment at your present workstation. You
or a co-worker may have altered your work environment with a portable fan, heater, humidifier, etc. If so, please
tell us how your work environment wouid have been without this equipment.

1.

At your presant workstation,
HOW OFTEN...

(Please check cne bax for
last year and one bax for

. .. during the LAST YEAR

Some-
Never Rarely

times Often Always §| Never Rarely

Some-
times Often Always

. . . during the LAST WEEK

ooooooooooo

f. did you want
to adjust the

.......

-
_: [~

}- was the air too

BUMYY oG
k. was it too noisy? ....
.  was it too quiet? ....

m. was the work
ares too dusty? .....

Os 0= O

Os O= s [J» [:1;

Oo. [ O

(Je [Jo [Jo [(Je mm

A-14



2. During the LAST YEAR, how otten, if at ail, have ALWAYS
you noticed any of these types of ODORS at your OFTEN | °
presant workstation? (Check one bax for each item.) SOMETIMES

ALWAYS NEV;;RE'-Y !
OFTEN : s
— %G:EEI:?,ME 2. (continued)
.  Odors from other
chemicals such as i
& Podyador iy uess adhesives, giues, 5 i
cleansers, white R S
out, rubber cement, 1 2 I3 4 .8
b. Cosmetics, such . -
s Eerime pesticides, etc. ... (]| (J 111 01O
after-shave .......
m. Odors from o] 2 '3 4 |8
pesticides . . .... SO OEN O g
¢. Tobacco smoke ...
n. Odors from clean-
ing of carpets, s
drapes, or other e 2 3] 4| 5
d; TRy amells ;..o turnishings ....... |[]| CJIEH OO
o. Odors from e 8
e. Otherfood smelils.. PRI £ s a8, . o 0 ]
f. Musty or damp B
p. Other unpleasant i i 5
basement smells .. odors (describe) ... || ] e

g. Odors from T
new carpet ....... . 1

h. Odors from new S 2 :! 4 | §|3. Inwhichseasons would you most like to adjust
drapesorcurtains . ([ || (I3 OOt the physical conditions around your workstation?

s (Check all that apply)

.  Odors from diesel . ; ) : None Winter Spring Summer Fali
or other engine e 2 13n 4 : ) 5 3 ) S
exhaust.......... _7 DD DG a. Airmovement ... [ OJ 1 O O

e 1 2 3 4 5

. Odorsfromas : b. Temperature .... [] ] ] O O
photocopying 1 2|1 3| 4}Ss X 2 3 4 5
machine ......... OO0 3]| e Humidty ....... O O O O 0O

1 2 3 4 5

K Odors from (o I &) o] o TN K D D D D D
printing processing ;
(press, binding 112131418
materiais, etc.) .... (1| (0|3 010

12

A-15




Please rate the lighting at your workstation.

Much too dim

A little too dim

Just right a
A little too bright

Much too bright

[¢ T S AR N
aoooo

a. Do you experience a reflection or “glare*
in your field of vision when at your
workstation?

. O New —[Gowas]

2 [ Sometimes
3. [J often
4. [ Aways

b. Where does the reflection or glare come
from? (Check all that apply)

1. [ Window, suniight, outside reflection
2. [] Overhead fluorescent lights
3. [ Videodisplay screen and/or
reflections when looking at screen
4. [:l Desk lamp
] Other (specify)

Can you see out an outside window from your
workstation?

1. [ No
2. [ VYes

8.

A-16

How comtortable is the chair at your
workstation?

1. [ Reasonably comfortable

2. [[J Somewhat uncomfortable

3. [ Veryuncomfortable

4 {:] Don't have one specific o
chair Goto Q. 8

Is your chair easily adjustable?

1. [J No

2. [ VYes

3. [ Notadjustable

How comiortable is the current set-up ot your
desk or work table (that is, height and general
arrangement of the table, chair, and equipment

you work with)?

1. [J Reasonably comfortable

2. [ Somewhat uncomfortable

3. [ Veryuncomfortable

4. [ Don't have one specific desk or
work table

Y

During the LAST YEAR, how many times
per week did you go outdoors, weather
permitting, during work hours (for lunch,
break, or other reasons)?

time(s) per week —= | If zero, goto Q. 1{T]

!

How many of these times did you go
outdoors primarily to get some fresh air?

time(s) per week for fresh air



NOTE: The next four questions concern the overail

physicai environment at your workstation,
that is, the air quality, temperature, light,
noise, odor, stc.

10. During the LAST WEEK, how sastisfied were you
with the physical environment at your workstation?

1. Very satisfied
Somewhat satisfied
Not too satisfied

Not at all satisfied

oo

2
3.
4

11. During the LAST YEAR, how satisfied were you
with the overail physical environment at your
workstation?

1. [ Very satisfied

2. [J Somewnhat satisfied
3. [ Nottoo satisfied

4. [ Notatall satisfied

14

12. During the LAST YEAR, has the overall physical
environment in the vicinity of your workstation:

1. [] improved
2. [] become worse
3. [ stayed the same

13. During a typicail work day, does the overall
physical environment in the vicinity of your
workstation:

1. [J improve during the day
2. [] become worse during the day
3. [J staythe same

A-17



PART IV. CHARACTERISTICS OF YOUR JOB

This section asks you to describe your job in terms

of specific qualities. In order to gain a better under-
standing of your work environment, we would like to
know how you feel about your job situation. As stated
before, your responses will be kept confidential.

1. We wouid like you to think about the TYPE OF
WORK YOU DO IN YOUR JOB. (Check one box
for each statement)

a. Allin all, how satisfied are you with your

job?

1. D Very satisfied

2. [ Somewnhat satisfied
3. [J Nottoo satisfied

4. [J Notat all satisfied

b. Knowing what you know now, if you had
to decide again whether to take the job
you now have, what would you decide?
Wouid you...

1. [ Decide without hesitation to take the
same job

2. [] Have some second thoughts
3. O

Decide definitely not to take the same
job

¢. If you were free right now to go into any type
of job you wanted, what would your choice
be? Would you...
1. [0 Takethe same job
2. [ Take a different job
3. [ Notwantto work

d. !f a friend of yours told you he/she was
imerested in working in a job like yours,
what would you tell him/her? Would you. ..
. O Strongly recommend it
2. |:| Have doubts about recommending it

3. [ Advise against it

A-18

2. How satisfied are you with your salary?

-

Very satisfied
Somewhat satisfied
Not too satisfied
Not at all satisfied

B EE O

P W N

3. How satisfied are you with your opportunity

for advancement at EPA?

1: Very satisfied
Somewhat satisfied
Not too satisfied

Not at all satisfied

nood

2.
3.
4



6. The next series of questions asks HOW OFTEN gl womeEt - VERYCOFTEN

certain things happen at your job. (Check one FAIRLY OF!'EN
bax for each question) o
~'VERY:OFTEN:
FAIFILY OFTEN

6. (Continued)

g. How often can
you use the
skills from
your previous
experience and
training? .........

a. How often does
your job require
you to work

b. How often does

your job require h. How often are

you to work you clear on

very hard? ........ what your job
responsibilities

.r.? R ]

¢. How often does
your job leave

you with little
time to get i. How often can
things done? ...... you predict
what others
will expect
of you on the
d. How often is JOB? esannserivis:
there a great
deal to be
done?............

jo How much of

the time are
e. How often does your work
your job let you objectives well
use the skills defined?..........
and knowiedge
you leamned in
school? ..........

k. How often are

you clear about l
{. How often are what others
you given a expect of you 1 213 4 | §
chance to do : onthejob? ....... (1011010
the things you 112|131 4|5 l
dobest?.......... ({11 01 E0{ 010

1'!
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Contlicts can occur in any job. For example,

someona may ask you to do work in a way which

is different from what you think is best, or you
may find that it is diffcult to satisfy everyone.
HOW OFTEN do you face problems in your work
like the ones listed below? (Check cne box for
each staterment)

The next series of questions asks HOW MUCH
influence you now have in each of several areas
at wori. By influence we mean the degree to
which you control what Iis done by others and
have freedom to determine what you do yourseif.
(Check one box for each question)

ST T VERY.OFTEN T T VERVMUCH
FAIRLY OFTEN ' MUCH
RARELY OR NEVER LITTLE
s VERYILITTLE
a. Persons equalin
rank and authority a. How much
over you ask you influence do
to do things which 1 you have over
COMBEL. wasiesiis swan || I B the amount of
; work youdo? ......
b. People ina good b. How much
position to see it Inﬂu;:c. do
ou do what th you have over
:llt give you thzgu the availability
to do which contlict 1 :; ::w:: ;
with one another. ...... | [] do yourwork? ... tEX] L] 6RO LES
c. People whose G ¢. How muchdo
requests shouid you influence
be met give you the policies
things which iam.'l procf:kuras : e
contlict with n your wi i :
other work you 1§ 2 group? ..... N N OERgr
havetodo. ...... «oe | EEE O KEX
d. How much
influence do
you have over
the arrangement
of furniture and
other work equip-
ment at your 1 2 3| 4 5
workstation? ...... Qicigiglg

18
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In order to better understand your responsibilities

outside your normai working day, the next series
of questions deals with other significant aspects
of your life. (Check "no" or 'yes" for each question)

c.

18

Do you have children
athome? .............. ;

Do you have major
responsibility for
childcare duties? ....... .

Do you have major

responsibility for
housecieaning duties? ....

Do you have major
responsibliity for the

care of an siderty or
disabled person on a
regular basis? ...........

Are you taking courses
for credit toward a
degree or a diploma? .....

Do you have a reguilar
commitment of five

hours or more per week,
paid or unpaid, outside

of this job? (Inciude
voiuntesr work, charitable
work, second fob, etlc.) .....

No Yes
1 2
O 0O
0 d
O 0O
6 1
O O
[
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PART V. CONCLUDING QUESTIONS

This section conciudes this survey. Your answers
to these questions, like your answers to the previous
questions, will be kept confidential. This information
is needed for statistical purposes.

1. What day of the week did you compiete this
survey?

Monday
Tuesday
Wednesday
Thursday
Friday

o s woN
Ooooo

2. Which of the following best describes your current
living and financial amangements?

L0
2 O

Live alone, sole provider of rent/mortgage,
utilities, food, and other living expenses.

Live alone, but receive assistance from
one or more others in paying rent/mortgage,
utilities, food, and other living expenses.

Uve with one or more other persons, but
sole provider of rent/mortgage, utilities,
food, and other living expenses.

Live with one or more other persons who
help to pay rent/mortgage, utilities, food,
and other living expenses.

3. What is the highest grade you completed in
school?

1. 8th grade or less

gth, 10th, or 11th grade

High school graduate

2 years of college or Associate Degree
Bachelor's or technical degree

Some graduate work

goooood

Graduate or professional degree

4. a. Whatis your pay plan and grade (e.g.,

GS-5, GM-14, SES-2, WG-2, etc.)?

b. Which of the following best describes your
job duties and responsibilities? (/f more than
one applies, check the ONE box for the job
duties on which you spend the most time.)

% L

Managerial (such as administrator,
manager, etc.)

Professional (such as engineer,
scientist, lawyer, etc.)

Technical (such as technician,
programmer, etc.)

Administrative Support (such as
clerical, computer operator, etc.)

Service (such as health services,
food preparation, janitorial, etc.)

Craftsman (such as mechanic,
repairer, etc.) g

Operator or laborer
Other (specify)

oo oo oo o

The following information is needed so that your
workstation can be located within this building. This

is necessary so that we can relate your responses to
the air measurements that will be taken in a few weeks.
As with the rest of the questions in this survey, this__
information will be kept confidential. Please tell us:

5. a. Yourroom number

b. Your workstation telephone number (your
direct or private number.)

1€
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6. Is there anything eise you wouid like to tell us about environmentat or heaith matters in this building?
If so, please use this space provided for that purpose.

Please put your completed questionnaire in the return envelope provided. Seal it and take it to one of the
return boxes located near the elevators and building exits.”

PLEASE READ THE NEXT PAGE

20
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In a few weeks we plan to conduct air measurements in this building.
At that time people whose workstations are close to the air
measurement locations will be asked a tew additional questions. You
may be recontacted at that time.

Thank you very much for your time and patience in filling out this
questionnaire.

£\
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Appendix B

Supplemental Questionnaire
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ITTTTTTT

INDOOR AIR QUALITY AND WORK ENVIRONMENT
FOLLOWUP SURVEY

EPA HEADQUARTERS

Measurements of a variety of environmental conditions are being taken in your work area
throughout the day TODAY. To help determine how these measurements relate to your comfort
and health, please compiete the attached questionnaire. Your participation in this part of the
evaiuation of this building is, of course, voluntary.

Your completed questionnaire will be collected by and analyzed by Westat and Yale investigators
and WILL NOT BE SEEN BY EPA MANAGEMENT OR UNION REPRESENTATIVES.

So that we may combine your responses to this questionnaire with the questionnaire distributed
three weeks ago, we need you to print yhur name below. As soon as we have matched your
questionnaires, we will remove this cover sheet and save this questionnaire without your name
on it. Atthat time, we will also remove your name from the final combined data file.

YOUR FULL NAME: '
(please print) FIRST MIDDLE LAST

Please complete this questionnaire even if you did not compiete the questionnaire distributed
previously.

After you complete this questionnaire, piease place it in the attached envelope and seal it. A
study investigator will collect it from you.

THANK YOU FOR YOUR PARTICIPATION IN THIS SURVEY.

gt
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INDOOR AIR QUALITY AND
WORK ENVIRONMENT STUDY

Your answers to the following questions will aliow
a better interpretation of the environmental
measurements taken TODAY In the area around
your workstation,.

1. Did you compilete and return the yeliow-
covered Indoor Alr Quality and Work Environ-
ment questionnaire distributed during the
weeks of February 13 and 21, 19897
1. [ No
2. [ VYes

2. Have you been in this building at least 4 hours
yet TODAY?

1. [ Neo
2. [ VYes

3. How many hours (to the nearest 1/2 hour) have

you spent at your workstation TODAY? (Enter
0 if you have not been at your workstation today.)

hours this moming (before 12:00 noon)

hours this afternoon (between 12:00
noon and time you compiete this
questionnaire)

4. Since you arrived at work TODAY, have you
gone outside (for lunch, break, or other

reason)?
1. [ No
2. [ VYes

7.

How many hours (to the nearest 1/2 hour)
have you spent TODAY working at a photo-
copy machine?

hours

How many hours (to the nearest 1/2 hour)
have you spent TODAY working at a video
dispiay terminal?

hours

During the day TODAY, have you or anyone
else performed any of the following activities
at or near your workstation? (Check "no" or .

'yes" for each item.) ~
No Yes -
1 2
Smoked tobacco ...... O O
b. Used a humidifier . ..... a 0O

c. Used a cleanser, glue,
white out, or other

strong-smelling

chemical ............. O O
d. Used a computer or

word processor . ...... Bl £l
e. Usedaprinter......... L)



For the following, piease check

the response that best describes your
work environment TODAY ...

(Please check one box for this moming
and one box for this afternoon.)

Has the TEMPERATURE been:

This MORNING

This AFTERNOON

1. [ too hot
2. [] toocold

too hot

O
(] too cold
a

4. Has the NOISE LEVEL been:

1. [ too loud
2 [] tooquiet
3. [] lustright

(] too loud
(] too quiet
O

just right

Has your work area been
TOO DUSTY?

1. [ No

2 [ Yes

7. a. Would you like to adjust any of the above conditions?

. O Ne— G503

2. [ VYes

b. If yes, which condition(s) would you adjust?

B4



Have you noticed any of thesa types of O'DORS at
your workstation TODAY? (Check one box for each
item.)

AN S SO D

] Odors from a photo-
copying machine ..........

cleansers, white out,
rubber cement,

n. Odors from cleaning
of carpets, drapes, or
other fumishings .......... [ [

p. Other unpleasant
odors (describe) .......... [ [

B-5

How wouid you judge the overail air quality in
this building TODAY?"

1. [ Excellent
2. [] Good
3. [ Fair

4. (] Poor



Have you experienced any of the following
symptoms while at work in this building
TODAY? (For each symptom, answer

‘no" or'yes." If your response is "no,"

go down to the next symptom.)

IF YES, when did this symptom begin?

BEFORE THIS THIS |
ARRIVING MORNING AFTERNOON |
ATWORK ATWORK AT WORK |

stutfy nose/sinus congestion .......

dry, itching, or tearing ey:

h i

hoarseness

s. sleepiness or drowsiness ..........

i : : PO R R S Al A

w. problems with contact lenses .......

x. difflcuity remembering things ..

SREb e Eb ot S

Lt

bb. difficulty concentrating ............

My eFR

ee. pain or stiffness in lower back ......
ff. pain or numbness in shoulder/neck ..

gg. pain or numbness in hands or wrists .




IV. The quality of indoor air and other
working conditions may influence the
way a person feeis. For sach of the
following, piease indicate how you
have been feeling TODAY. (Check
one bax for each item.)

OSSR % Y| 2. 3. d 4.' 5.7

go .n“.ﬂc C R I R R R I I O B ) 1-

kc mll-.--a---'nc--.----c!v- 1.

Q- mM“ L R I I A A A I 1-

Thank you for your time and patience in fllling out this questionnaire. Your answers to this questionnaire,
like the previous questionnaire, will be kept contidential.
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Exhibit C-1a: Frequency Distribution of Symptoms Reported Last Year -- WATERSIDE MALL

SYMPTOMS NEVER RARELY | SOMETIMES OFTEN ALWAYS TOTAL
REPORTING

a. Headache 9% 28% 42% 19% 2% 3,082
b. Nausea 53% 32% 13% 2% 0% 3,063
c. Runny Nose 15% 30% 38% 14% 3% 3,062
d. Stuffy Nose 12% 22% 35% 24% 7% 3,067
e. Sneezing 14% 36% 39% 10% 1% 3,064
f. Cough 19% 42% 31% 7% 1% 3,067
g. Wheezing 67% 22% 8% 2% 0% 3,060
h. Shortness of Breath 64% 21% 11% 3% 1% 3,064
i.  Chest Tightness 69% 19% 10% 2% 0% 3,059
j-  Dry, Itching, or Tearing Eyes 27% 21% 30% 17% 4% 3,068
k. Sore/Strained Eyes 25% 2% 32% 17% 4% 3,062
L Blurry/Double Vision 61% 19% 13% 5% 1% 3,062
m. Burning Eyes 41% 22% 24% 10% 3% 3,065
n. Sore Throat 25% 39% 28% 7% 1% 3,065
o. Hoarseness 47% 32% 16% 4% 1% 3,065
p. Dry Throat 31% 30% 25% 11% 2% 3,062
q. Unusual Fatigue 22% 24% 33% 17% 4% 3,068
r.  Sleepiness 15% 24% 40% 16% 4% 3,065
s.  Chills 49% 27% 18% 5% 1% 3,071
t. Fever 54% 36% 9% 1% 0% 3,065
u.  Aching Muscles 39% 28% 22% 8% 2% 3,071
v. Problems w/ Contact Lenses* 12% 17% 37% 23% 11% 624
w. Difficulty Remembering Things | 47% 23% 23% 5% 1% 3,062
x.  Dizziness/Lightheadedness 51% 26% 19% 4% 1% 3,065
y. Feeling Depressed 35% 30% 26% 7% 1% 3,066
z.  Tension or Nervousness 27% 26% 34% 11% 2% 3,061
aa. Difficulty Concentrating 30% 28% 32% 9% 1% 3,064
bb. Dry or Itchy Skin 34% 18% 25% 16% 7% 3,061
cc. Pain in Upper Back 47% 21% 21% 9% 2% 3,065
dd. Painin Lower Back 39% 23% 26% 10% 3% 3,062
ce. Pain in Shoulder/Neck 52% 19% 18% 9% 2% 3,063
ff. Painin Hands or Wrist 67% 17% 11% 4% 1% 3,062

*These percentages are based upon only the people who wear contact lenses at work "sometimes, often or always™ (Pant II, Question

1.a), as opposed to all respondents in the building.

Reference: Par II, Question 7.
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Exhibit C-1b: Frequency Distribution of Symptoms Reported Last Year - CRYSTAL MALL

SYMPTOMS NEVER RARELY |SOMETIMES| OFTEN ALWAYS TOTAL
\ . REPORTING
a. Headache 16% 30% 37% 15% 1% 447
b. Nausea 55% 31% 12% 2% 0% 441
c.  Runny Nose 16% - 32% 35% 13% 3% 445
d. Stuffy Nose 16% 22% 32% 23% 7% 447
e. Sneezing 15% 37% 38% 9% 1% 446
f. Cough 21% 41% 30% 7% 1% 446
g Wheezing 70% 20% 7% 3% 1% 445
h. Shortness of Breath 66% 20% 11% 3% 0% 446
i.  Chest Tightness 69% 19% 10% 3% 0% 445
j-  Dry, Itching, or Tearing Eyes 33% 22% 28% 16% 2% 446
k. Sore/Strained Eyes 30% 20% 35% 13% 2% 446
l.  Blurry/Double Vision 65% 18% 13% 3% 1% 445
m. Burning Eyes 45% 22% 23% 9% 1% 446
n. Sore Throat 28% 39% 27% 5% 0% 446
0. Hoarseness 50% 32% 15% 3% 0% 444
p. Dry Throat 34% 29% 28% 7% 1% 444
q- Unusual Fatigue 26% 23% 31% 16% 4% 446
r.  Sleepiness 15% 27% 37% 17% 4% 449
s.  Chills 60% 28% 10% 2% 0% 449
t. Fever 54% 39% 6% 1% 0% 449
u. Aching Muscles 41% 27% 19% 10% 2% 447
v. Problems w/ Contact Lenses* 16% 33% 27% 21% 3% 70
w. Difficulty Remembering Things | 48% 22% 24% 3% 2% 448
x.  Dizziness/Lightheadedness 57% 27% 14% 2% 0% 447
y.  Feeling Depressed 34% 33% 24% 7% 2% 447
z.  Tension or Nervousness 26% 26% 33% 13% 2% 448
aa. Difficulty Concentrating 29% 31% 31% 6% 2% 446
bb. Dry or Itchy Skin 42% 18% 23% 12% 5% 447
cc. Painin Upper Back 48% 23% 19% 9% 2% 447
dd. Pain in Lower Back 45% 19% 23% 9% 4% 447
cc. Pain in Shoulder/Neck 53% 20% 18% 7% 2% 449
ff. Pain in Hands or Wrist 66% 17% 11% 4% 1% 446

*These percentages are based upon only the people who wear contact lenses at work "sometimes, often or always” (Part I, Question

1.a), as opposed to all respondents in the building.

Reference: Part II, Question 7.
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Exhibit C-1c:  Frequency Distribution of Symptoms Reported Last Year -- FAIRCHILD BUILDING

SYMPTOMS NEVER RARELY |SOMETIMES | OFTEN ALWAYS TOTAL
REPORTING

a. Headache 11% 31% 39% 18% 2% 409
b. Nausea 57% 30% 11% 2% 0% 408
¢.  Runny Nose 18% 33% 32% 15% 2% 405
d.  Stuffy Nose 12% 22% 36% 23% 7% 407
e. Sneezing 16% 36% 35% 12% 1% 408
f. Cough 20% 43% 29% 5% 3% 408
g  Wheezing 72% 19% 6% 1% 2% 407
h. Shortness of Breath 70% 20% 7% 2% 1% 407
i.  Chest Tightness 72% 17% 8% 3% 1% 407
j.  Dry, Itching, or Tearing Eyes 32% 19% 31% 16% 2% 408
k. Sore/Strained Eyes 26% 20% 33% 18% 3% 407
. Blurry/Double Vision 60% 19% 15% 4% 2% 407
m. Burning Eyes 2% 25% 21% 10% 2% 407
| . Sore Throat 32% 40% 22% 5% 1% 408
0. Hoarseness 52% 31% 14% 2% 0% 406
p. Dry Throat 35% 31% 24% 8% 3% 407
q- Unusual Fatigue 25% 25% 34% 13% 3% 408
r. Sleepiness 16% 26% 41% 14% 3% 408
s.  Chills 53% 29% 15% 2% 1% 407
t. Fever 56% 37% 7% 0% 0% 407
u.  Aching Muscies 44% 29% 22% 4% 1% 407
v. Problems w/ Contact Lenses* 15% 25% 30% 26% 5% 88
w. Difficulty Remembering Things 55% 26% 16% 3% 0% 406
x  Dizziness/Lightheadedness 56% 29% 13% 2% 0% 406
y. Feeling Depressed 39% 31% 23% 4% 2% 407
z.  Tension or Nervousness 32% 28% 30% 9% 1% 407
aa. Difficulty Concentrating 33% 30% 30% 5% 1% 405
bb. Dry or Itchy Skin 38% 2% 2% 14% 4% 406
cc. Pain in Upper Back 48% 21% 21% 8% 2% 406
dd. Pain in Lower Back 41% 23% 27% 7% 2% 405
ee. Pain in Shoulder/Neck 55% 17% 19% 6% 2% 406
ff. Pain in Hands or Wrist 74% 13% © 10% 3% 0% 406

"These percentages are based upon only the people who wear contact lenses-at work "sometimes, often or always" (Part II, Question
1.a), as opposed to all respondents in the building.

Reference: Part I, Question 7.
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Exhibit

C-2

Percent Reporling Symptoms “Often or Always®,
Last Year, By Waterside Mall Seclors

Symptoms East Waest #2 #3 NE SE Total
Tower Tower Mall Mall Mall Mall Responding
% #in % #in % #in % #in % #in % #in % "

Resp. Seclor|Resp. Sector|Resp. Sector|Resp. Sector|Resp. Seclor Resp. Sector| Resp. Resp.
a. Headache 20% 772 | 18% 601 | 25% 401 | 25% 503 | 19% 439 | 25% 223 21% 2,939
b. Nausea 2% 769 1% 600 | 2% 396 | 3% 500 | 3% 436 2% 223 2% 2,924
c. Runny nose 15% 769 | 17% 599 | 19% 396 | 19% 500 | 17% 435 | 16% 223 17% 2,922
d. Stufty Nose 20% 773 | 31% 599 | 30% 396 | 35% 502 | 31% 436 | 33% 222 31% 2928
8. Sneezing 9% 769 | 12% 601 | 11% 395 | 13% 500 | 11% 435 | 13% 223 11% 2,923
f. Cough 7% 772 | 8% 599 | 11% 398 | 11% 499 | 8% 435 7% 224 8% 2927
g. Wheezing 2% 770 | 2% 600 | 3% 395 4% 498 | 3% 436 3% 223 2% 2922
h. Shortness of Breath % TN 4% 599 | 4% 396 4% 498 | 4% 436 5% 223 4% 2923
i. Chest Tightness 3% TI0| 2% 599 | 4% 395 2% 499 | 3% 434 4% 223 3% 2,920
j- Dry.liching,or Tearing Eyes 18% 771 | 20% 600 | 26% 398 | 26% 500 | 19% 436 | 26% 223 22% 2,928
k. Sore/Strained Eyes 19% 770 | 19% 598 | 27% 396 | 23% 500 | 20% 435 | 25% 223 21% 2,922
. Blurry/Double Vision 5% 772 | 7% 597 | 9% 398 6% 498 | 7% 433 5% 223 6% 2,921
m. Burning Eyes 11% 773 | 11% 599 | 15% 395 | 14% 500 | 12% 435 | 13% 223 12% 2,925
n. Sore Throat 6% 771 6% 599 | 11% 397 | 8% 499 | 5% 436 | 14% 223 7% 2925
o. Hoarseness % 772 4% 598 8% 396 4% 500 4% 435 5% 223 4% 2,924
p. Dry Throat 12% 771 | ic% 599 | 19% 397 | 15% 500 | 12% 434 | 17% 221 14% 2,922
q. Unusual Fatigue 19% 770 | 20% 600 | 22% 397 | 25% 500 | 19% 437 | 23% 224 21% 2,928
r. Sleepiness 19% 770 | 186% 600 | 20% 397 | 22% 500 | 19% 436 | 24% 225 20% 2,928
s. Chills 3% 772 | 7% 604 6% 400 6% 497 | B8% 433 5% 224 6% 2,930
t. Fever 1% 772 1% 602 1% 398 1% 497 | 1% 434 1% 223 1% 2,926
u. Aching Muscles 10% 7N 9% 603 | 11% 399 | 11% 499 | 11% 434 8% 225 10% 2,931
v. Problems w/ Conlact Lenses 29% 153 | 25% 133 | 43% 89 | 41% 108 | 33% 73 | 40% 50 34% 606
w. Dilficulty Remembering Things 5% 768 )| 6% 602 7% 399 6% 498 | 8% 433 6% 223 6% 2,923
x. Dizziness/Lightheadedness 4% Ti0| 3% 600 | 6% 400 | 5% 498 | 4% 434 6% 223 4% 2,925
y. Feeling Depressed 7% 7i2 | 9% 603 7% 397 | 11% 499 | 9% 434 8% 223 8% 2928
z. Tension or Nervousness 13% 771 | 14% 601 | 15% 398 | 13% 498 | 11% 432 | 15% 222 13% 2,922
aa. Difficulty Concentrating 8% 770 8% 601 | 13% 399 | 13% 497 | 8% 435 | 16% 222 10% 2,924
bb. Dry or ltchy Skin 20% 771 | 23% 601 | 25% 398 | 26% 498 | 21% 431 | 23% 224 23% 2,923
cc. Painin Upper Back 8% 772 | 13% 602 | 11% 398 | 11% 498 | 10% 432 | 10% 222 10% 2,924
dd. Painin Lower Back 12% 770 | 14% 601 9% 400 | 12% 497 | 14% 432 | 14% 223 12% 2,923
ee. Pain in Shoulder/Neck 9% 771 | 10% 602 | 11% 399 | 12% 497 | 11% 431 | 11% 223 10% 2,923
it. Painin Hands or Wrists 5% 769 5% 602 6% 400 5% 498 5% 432 5% 223 5% 2,924

% Resp. - Percentage of Respondents in Sector.
# in Sector - Number of People in Sactor.
# Resp. - Number of Waterside Mall Employees Responding.
Relerence: Part ll, quastion 7.




Exhibit C-3: Frequency Distribution of Gynecological Health

Issues, by EPA Headquarters Buildings

WATERSIDE CRYSTAL FAIRCHILD
MALL MALL
Number of Women
Responding 1656 195 198
Percent Menstruated
Last Year 83% 71% 83%
Ref: Ques. II.23
Percent Pregnant or
Nursing Last Year 8% 4% 8%
Ref: Ques. II.29.a
Percent on Birth
Control Pills Last 20% 15% 24%
Year
Ref: Ques. II.29.b
Percent Going
Through Menopause 7% 10% 8%
Last Year
Ref: Ques. II.29.cC
Percent Post-
menopausal Last Year 7% 15% 7%
Ref: Ques. II.29.d
Percent on Estrogen
Replacement Therapy 5% 8% 6%
Last Year
Ref: Ques. II.29.e
Percent on Hormones
Last Year 8% 13% 7%
Ref: Ques. II.30.a
Menstrual Regqularity
Last Year
Percent Never 2% 3% 1%
Percent Rarely 5% 6% 4%
Percent About Half 8% 7% 8%
the Time
Percent Often 27% 24% 27%
Percent Always 57% 60% 61%
Employees Responding 1253 120 143

Ref: Ques. II.24
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Exhibit C=3: Frequency Distribution of Gynecological Health
Issues, by EPA Headquarters Buildings (continued)

WATERSIDE CRYSTAL FAIRCHILD
MALL MALL

Typical Period

Length:

Percent 2 Days or 2% 2% 6%
Less

Percent 3 Days 16% 19% 19%
Percent 4 Days 25% 26% 21%
Percent 5 Days 37% 40% 41%
Percent 6 Days 10% 8% 5%
Percent 7 Days 8% 3% 8%
Percent 8 or More 2% 2% 1%
Days

Employees Responding 1200 118 140
Ref: Ques. II.25.a

Shortest Period

Length Last Year:

' Percent 2 Days or 19% 21% 27%
Less
Percent 3 Days 32% 30% 30%
Percent 4 Days 22% 23% 16%
Percent 5 Days 20% 18% 21%
Percent 6 Days 43 4% 4%
Percent 7 Days 3% 1% 2%
Percent 8 or More 1% 3% 0%
Days

Employees Responding 1190 119 141

Ref: Ques. II.25.c.
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Exhibit C-3: Frequency Distribution of Gynecological Health
Issues, by EPA Headquartcers Buildings (continued)

WATERSIDE CRYSTAL FAIRCHILD
MALL MALL

Longest Period

Length Last Year:

Percent 2 Days or 1% 2% 2%
Less

Percent 3 Days 5% 3% 6%
Percent 4 Days 13% 14% 14%
Percent 5 Days 32% 29% 30%
Percent 6 Days 16% 14% 14%
Percent 7 Days 21% 25% 24%
Percent 8 or More 13% 14% 9%
Days

Employees Responding 1201 118 141
Ref: Ques. II.25.b

Typical Cycle Length:

Percent 23 Days or

Less 18% 17% 22%
Percent 24-25 Days 7% 8% 6%
Percent 26-27 Days 9% 8% 7%
Percent 28-29 Days 47% 48% 48%
Percent 30-31 Days 13% 15% 11%
Percent 32-33 Days 4% 2% 1%
Percent 34 or More 3% 2% 4%
Days

Employees Responding 1127 112 137
Ref: Ques. II.26.a
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Exhibit C=-3: Frequency Distribution of Gymecological Health

Issues, by EPA Headquarters Buildings (continued)

Ref: Ques. II.26.b

WATERSIDE CRYSTAL FAIRCHILD
MALL MALL

Shortest Cycle

Length Last Year:

Percent 23 Days or 39% 43% 38%
Less

Percent 24-25 Days 13% 12% 10%
Percent 26-27 Days 16% 11% 18%
Percent 28-29 Days 26% 25% 27%
Percent 30-31 Days 6% 9% 3%
Percent 32-33 Days 1% 0% 0%
Percent 34 or More 1% 1% 3%
Days

Employees Responding 1036 103 128
Ref: Ques. II.26.c

Longest Cycle Length

Last Year:
Percent 27 Days or 22% 22% 26%
Less
Percent 28-29 Days 24% 23% 19%
Percent 30-31 Days 22% 25% 22%
Percent 32-33 Days 10% 13% 8%
Percent 34-35 Days 8% 4% 5%
Percent 36-45 Days 8% 6% 12%
Percent 46-60 Days 3% 5% 7%
Percent 61 or More 2% 3% 2%
Days

Employees Responding 1030 102 129
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Exhibit C-4 : Frequency Distribution of Menstrual Symptoms, Last
Year, by EPA Headquarters Buildings

WATERSIDE CRYSTAL FAIRCHILD
MALL MALL

Bleeding/Spotting

Between Periods:

Percent Never 68% 63% 63%
Percent 1-3 Times 24% 25% 30%
Percent 4-6 Times 5% 7% 4%
Percent 7-9 Times 2% 3% 1%
Percent 10 or More 2% 3% 2%
Times

Employees Responding 1240 120 142
Ref: Ques. II.27

Frequency of

Menstrual Symptoms:
Percent Never 7% 8% 8%
Percent 1-3 Times 18% 13% 22%
Percent 4-6 Times 15% 15% 17%
Percent 7-9 Times 15% 17% 10%
Percent 10 or More 45% 48% 41%
Times

Employees Responding 1234 120 143
Ref: Ques. II.28.a
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Exhibit C=-4: PFrequency Distribution of Menstrual Symptoms, Last
Year, by EPA Headquarters Buildings (continued)

WATERSIDE CRYSTAL FAIRCHILD
MALL MALL
Severity of
Menstrual Symptoms:
Percent Mild 32% 33% 37%
Percent Moderate 55% 52% 53%
Percent Severe 11% 11% 8%
Percent Extreme 2% 4% 2%
Employees Responding 1144 1X1 133

Ref: Ques. II.28.b
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Exhibit ¢=-5 :

Gynecological Health Problems, by EPA Headquarters

Buildings
WATERSIDE CRYSTAL FAIRCHILD
MALL MALL
Percent with
Fibroids 21% 21% 26%
Year Diagnosed:
Percent Before 1970 10% 8% 3%
Percent 1970 - 1979 22% 20% 18%
Percent 1980 - 1989 68% 72% 79%
Changes in Size
Last Year:
Percent Decreased 7% 6% 7%
Percent Increased 17% 19% 7%
Percent No Change 57% 53% 60%
Percent Other 19% 22% 17%
Employees Responding 1464 168 169
Percent with
Cysts 18% 12% 18%
Year Diagnosed:
Percent Before 1970 13% 21% 0%
Percent 1970 - 1979 22% 21% 27%
Percent 1980 - 1989 65% 57% 73%
Changes in Size
Last Year:
Percent Decreased 9% 17% 12%
Percent Increased 10% 0% 19%
Percent No Change 55% 56% 58%
Percent Other 26% 28% 12%
Employees Responding 1434 159 160

Reference: Part II,

question 31.
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Exhibit C-5: Gynecological Health Problems, by EPA Headquarters
Buildings (continued)

WATERSIDE CRYSTAL FAIRCHILD
MALL MALL
Percent with
Enlarged Uterus 4% 6% 3%
Year Diagnosed:
Percent Before 1970 4% 0% 0%
Percent 1970 - 1979 11% 0% 0%
Percent 1980 - 1989 85% 100% 100%
Changes in Size
Last Year:
Percent Decreased 8% 22% 0%
Percent Increased 25% 0% 33%
Percent No Change 48% 67% 67%
Percent Other 19% 11% 0%
Employees Responding 1372 157 151

Reference: Part II, question 31.
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Exhibit C-6:

- [
Percent Reporting Symptoms One or More Days Last Week, by Sector, Waterside Mall

EAST WEST MALL MALL TOTAL
TOWER TOWER 2ND FLOOR | 3RD FLOOR NE MALL SE MALL RESPONDING
SYMPTOM

%o Total %o Total % Total % Total %o Total Yo Total Do Total

Reporting #in |Reporiing #in  |Reponing #in  |Reporting #in |Reporting #in [Reporling #in Reporting  #in

Symptom Sector | Sympiom Sector |Symptom Sector |Symptom Sector | Symptom. Sector |Symptom Sector Symptom  Bldg.
Headache 49% T2 | 54% 601 | 59% 401 | 53% 503 | 54% 439 | 53% 223 54% 2,939
Nausea 11% 769 | 10% 600 | 15% 3% | 18% 500 | 13% 436 | 13% 223 13% 2,924
Runny Nose 2% 769 | 44% 599 | 4% 396 | 47% 500 | 40% 435 | 39% 223 43% 2,922
Stuffy Nose 49% 773 54% 599 | 52% 39 | 58% 502 | 54% 436 | 53% 222 52% 2,928
Sneezing 38% 769 | 4% 601 | 44% 395 | 41% 500 | 34% 435 | 39% 223 41% 2923
Cough 30% T2 | 34% 599 | 37% 398 | 35% 499 | 27% 435 | 26% 224 32% 2,927
Wheezing 8% 770 | 10% 600 1% 395 | 12% 498 7% 436 0% 223 8% 2,922
Shortness of Breath 8% m 10% 599 15% 396 12% 498 13% 436 13% 223 11% 2923
Chest Tightness 8% 770 | 10% 599 7% 395 | 12% 499 7% 434 | 13% 223 9% 2,920
Dry, Itching, or Tearing Eyes 38% m | 4% 600 | 44% 398 | 41% 500 | 40% 436 | 39% 223 41% 2,928
Sore/Strained Eyes 38% 770 | 4% 598 | 4% 39% | 41% 500 | 40% 435 | 39% 223 41% 2,922
Blurry/Double Vision 15% 1772 | 20% 597 | 15% 398 | 18% 498 | 13% 433 | 13% 223 17% 2,921
Burning Eyes 23% M| 29% 599 | 31% 395 | 29% 500 | 27% 435 | 26% 223 28% 2,925
Sore Throat 23% M | 24% 599 | 29% 397 | 29% 49 | 27% 436 | 26% 223 25% 2,925
Hoarseness 15% T2 | 15% 598 | 22% 39 | 18% 500 | 13% 435 | 13% 23 16% 2,924
Dry Throat ! 30% m | 29% 599 | 37% 397 | 35% 500 | 27% 434 | 40% 221 30% 2,922
Unusual Fatigue 46% 770 | 39% 600 | 44% 397 | 47% 500 | 47% 437 | 52% 224 4% 2,928
Sleepiness 49% 70 | 49% 600 | 52% 397 | 53% 500 | 54% 436 | 52% 225 50% 2,928
Chills 15% 772 | 19% 604 | 22% 400 | 18% 497 | 20% 433 | 13% 224 19% 2,930
Fever 8% 772 | 10% 602 7% 398 6% 497 1% 434 | 13% 223 8% 2,926
Aching Muscles 27% T | 24% 603 | 29% 39 | 3% 499 | 27% 434 | 26% 225 25% 2,931
Problems w/ Contact Lenses* 4% 153 | 46% 133 | 54% 89 | 51% 108 | 50% | 48% 50 48% 606
Difficulty Remembering Things 23% 768 | 24% 602 | 20% 399 | 18% 498 | 20% 433 | 26% 223 19% 2,923
Dizziness/Lightheadedness 15% 70 | 20% 600 | 15% 400 | 18% 498 | 13% 434 | 26% 223 18% 2,925
Feeling Depressed 27% m | 29% 603 | 30% 397 | 23% 499 | 271% 434 | 26% 223 27% 2,928
Tension or Nervousness 2% 7 | 39% 601 | 37% 398 | 35% 498 | 34% 432 | 39% 222 38% 2,922
Difficulty Concentrating 34% 710 | 34% 601 | 37% 39 | 35% 497 | 27% 435 | 40% 222 34% 2,924
Dry or Itchy Skin 38% m | 39% 601 | 37% 398 | 35% 498 | 34% 431 | 39% 224 36% 2,923
Pain in Upper Back 19% 772 | 24% 602 | 22% 398 | 23% 498 | 20% 432 | 26% 222 22% 2,924
Pa!n in Lower Back 27% 770 | 29% 601 | 29% 400 | 24% 497 | 27% 432 | 26% 223 28% 2,923
Pa!n in Shoulder/ Nel_:k 23% M | 24% 602 | 2% 39 | 18% 497 | 20% 431 | 26% 223 22% 2,923
Pain in Hands or Wrist 11% 769 15% 602 7% 400 | 12% 498 7% 432 | 13% 223 11% 2,924

“Base< upon only the people who wear contact Ienses at work (Part 11, Question 1.a) as opposed to all responding employecs.

Reference: Part H, Question 7.
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Exhibit C-7

Prevalence of Symptoms by Season
EPA Headquarters

100%
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Reference: Part Il, question 10.

No Seasonal
Relationship



91-0

20

15

10

Percent of Respondents

!

Exhibit C-8

CAUSES FOR LEAVING
WORK OR STAYING HOME

o —— e ———————

Headache

Z

EE =N *"al ™a

Stuffy nose Flu/cold Chills Fever

Bl Waterside Mall EZ= Crystal Mall [ Fairchild

Reference: Part i, question 9b
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Exhibit C-9

SYMPTOMS CAUSE
ABSENTEEISM

Southeast Mall | |

2nd Floor Mall

3rd Floor Mall [

West Tower |

East Tower |

Northeast Mall [

0 5 10 15 20 25 30

Percent answering "sometimes” or "often”

Reference: Part I, Question 9a
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Exhibit C-10 . ,

ASSOCIATE SYMPTOMS
WITH BUILDING

Southeast Mall l

2nd Floor Mall [ |

3rd Floor Mall |-

| West Tower [ : ]

East Tower [

Northeast Mall

0 20 40 60 80
Percent "Yes”

Reference: Part I, Question 11a.
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Exhibit C-11a

Number and Percent of Responding Employees Attributing
Eye, Nose, Throat or Respiratory Irritation to Various Causes
at Workstation, Last Year, Waterside Mall

Never Rarely Sometimes | Often Aways | Total Irritated
# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.
Tobacco Smoke 2,146 1% 433 14% 281 9% 94 3% 61 2% 869 29%
Fumes from Copy Machine 2,287 | 76% 438 15% 207 7% 46 2% 22 1% 713 24%
Fumas from Printing Process 2,703 90% 209 7% 55 2% 18 1% 13 0% 295 10%
Fumes from Other Chemicals 2,063 69% 549 18% 297 10% 65 2% 24 1% 935 31%
Fumes from Peslicides 2,431 82% 376 13% 127 4% 26 1% 19 1% 548 18%
Fumes from New Carpeting 1,852 | 62% 490 16% 441 15% 152 5% 58 2% | 1,141 38%
Fumes from New Drapes 2,324 78% 394 13% 183 6% 62 2% 26 1% 6§5 22%
Fumes from Paint 1,888 63% 591 20% 401 13% 84 3% 40 1% 1 1,116 37%
Fumes from Cleaning of Carpets 2,242 75% 454 15% 209 7% 49 2% 21 1% 733 25%
Other Fumes 1,880 85% 45 2% 139 6% 109 5% 48 2% 341 15%

# Resp. - Number of Employees Responding.

% Resp. - Percentage of Employeas Responding.

Relerence: Part ll, question 19.
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Exhibit C-11b

Number and Percent ol Responding Employees Atlributing
Eye, Nose, Throat or Respiratory Irritation to Various Causes
at Workstation, Last Year, Crystal Mall

Never Rarely Someltimes Often Always Total Irritated

# Resp. |% Resp |# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.
Tobacco Smoke 299 67% a0 18% 45 10% 13 3% 10 2% 148 33%
Fumes from Copy Machine 320 73% 69 16% 34 8% 12 3% 4 1% 1189 27%
Fumaes from Printing Process 395 91% 27 6% 7 2% 2 0% 2 0% as 9%
Fumes from Other Chemicals 331 75% 71 16% 31 7% 5 1% 1 0% 108 25%
Fumes from Pesticides 362 83% 63 14% 9 2% 2 0% 1 0% 75 17%
Fumes from New Carpeting 339 78% 66 15% 22 5% 8 2% 2 0% 98 22%
Fumes from New Drapes 375 86% 47 11% 10 2% 3 1% 1 0% 61 14%
Fumes from Paint 276 62% 95 21% 57 13% Z 2% 7 2% 166 38%
Fumes from Cleaning of Carpals 343 79% 70 16% 14 3% 4 1% 3 1% 91 21%
Other Fumes 314 86% 7 2% 12 3% 20 5% 12 3% 51 14%

¥ Resp. - Number of Employees Responding.
% Resp. - Percentage of Employees Responding.
Reference: Part I, question 19.
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Exhibit C-11c
Number and Percent of Responding Employees Atliributing
Eye, Nose, Throat or Respiratory lrritation to Various Causes
at Workstation, Last Year, Fairchild Building

Never Rarely Sometimes Often Always Total Irritated
# Resp. |% Resp.|# Resp. |% Resp.|# Resp. [% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.
Tobacco Smoke 284 70% 63 16% 34 8% 11 3% 11 3% 119 30%
Fumes from Copy Machine 319 79% 56 14% 18 4% 5 1% 4 1% 83 21%
Fumes from Printing Process 367 92% 23 6% 5 1% 3 1% 0 0% a 8%
Fumes from Other Chemicals 314 78% 59 15% 23 6% 3 1% 2 0% B7 22%
Fumes from Peslicides 350 88% 35 9% 9 2% 2 1% 2 1% 48 12%
Fumes from New Carpeting 281 1% 55 14% a9 10% 17 4% 5 1% 116 29%
Fumes from New Drapes 312 78% 43 11% 30 7% 12 3% 4 1% | . 89 22%
Fumes from Paint 313 78% 46 12% 26 7% 10 3% 5 1% | 87 22%
Fumes from Cleaning of Carpets 315 | 79% 47 12% 29 7% 5 1% 4 1% 85 21%
Other Fumes 347 94% 2 1% 13 4% 6 2% 2 1% 23 6%

# Resp. - Number of Employeeas Responding.
% Resp. - Percentage of Employees Responding.

Reference: Part ll, question 19.
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Exhibit C-12a
Physical Environment of Workstation, Lasl Year,
Walerside Mall
Never Rarely Sometimes |  Often Always Total Complaining |
# Resp. |% Resp.|# Resp.|% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp.|% Resp.| # Resp. [% Resp.

Too Much Air Movement 1,316 | 44% 783 26% 530 18% 269 9% 97 3% | 1,679 56%
Too Little Air Movement 322 1% 430 14% 886 | 30% 881 29% 476 16% | 2,673 89%
Adjust the Air Movement 237 8% 252 8% 931 31% | 1,006 | 34% 568 19% | 2,757 92%
Temperature Too Hot 234 8% 412 14% | 1,318 43% 940 3% 136 4% 2,806 92%
Temperalture Too Cold 197 6% 538 18% | 1,352 44% 814 27% 144 5% 2,848 94%
Adjust the Temperalure 94 3% 180 6% | 1,029 34% | 1,146 38% 562 19% 2,927 97%
Too Humid 1,239 | 41% 939 | 31% 590 | 20% 176 6% 54 2% 1,759 59%
Too Dry 467 15% 512 17% 931 3% 693 23% 415 14% | 2,551 85%
Adjust the Humidity 572 19% 451 15% 884 30% 646 22% 431 14% 2,412 81%
Air Too Stulty 276 9% 415 14% 960 32% 830 27% 549 18% 2,754 91%
Too Noisy 482 16% 811 27% 835 28% 523 17% 376 12% 2,545 84%
Too Quiet 2,051 68% 758 25% 141 5% 33 1% 22 1% 954 32%
Work Area Too Dusty 703 | 23% 763 25% 830 | 27% 421 14% 302 10% | 2,316 77%

# Resp. - Number of Employees Responding.
% Resp. - Percentage of Employees Responding.

Reference: Part lll, question 1.
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Exhibit C-12b

Physical Environment of Workstation, Last Year,

Crystal Mall
Never Rarely Sometimes Often Always Total Complaining |
# Resp. |% Resp.|# Rasp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.| # Resp. [% Resp.
Too Much Air Movement 281 64% 98 | 22% 44 10% 8 2% 5 1% 155 36%
Too Little Air Movement 57 13% 54 12% 116 | 26% 115 | 26% 98 22% 383 87%
Adjust the Air Movement 57 13% 47 1% 120 | 28% 117 27% 93 21% 377 B87%
Temperature Too Hot 34 8% 76 17% 190 | 43% 113 | 26% 30 7% 409 92%
Temperature Too Cold 101 23% 153 | 35% 154 | 35% 29 7% 4 1% 340 77%
Adjust the Temperalure 29 7% 53 12% 182 | 42% 115 | 26% 59 13% 409 93%
Too Humid 221 51% 17| 27% 61 14% 27 6% 8 2% 213 49%
Too Dry 85 19% 78 18% 108 | 25% 115 | 26% 53 12% 354 81%
Adjust the Humidity 104 24% 58 13% 110 25% 100 23% 60 14% 328° 76%
Air Too Stulfy 56 13% 56 13% 128 29% 106 24% 94 21% 384 87%
Too Noisy 76 17% 115 26% 135 31% 75 17% 40 9% 365 83%
Too Quiet 310 1% 112 26% 10 2% 2 0% 2 0% 126 29%
Work Area Too Dusly 106 24% 131 30% 135 31% 33 8% 34 8% 333 76%

# Resp. - Number of Employees Responding.
% Resp. - Percentage of Employees Responding.

Reference: Parl lll, question 1.
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Exhibit C-12¢

Physical Environment of Workstation, Last Year,
Fairchild Building

Never Rarely Sometimes . Often Always Total Complaining
# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.| # Resp. [% Resp.

Too Much Air Movement 237 59% 131 33% 27 7% 5 1% 2 0% 165 41%
Too Little Air Movement 52 13% 75| 19% 117 29% 82| 21% 74 19% 348 87%
Adjust the Air Mavement 54 14% 52| 13% 129 | 32% 91 23% 73 18% 345 86%
Temperature Too Hot 28 7% 69 | 17% 181 45% 95 | 24% 28 7% 373 93%
Temperature Too Cold 60 15% 116 | 29% 178 | 44% 41 10% 7 2% 342 85%
Adjust the Temperature 21 5% 45 1% 173 43% 98 24% 64 16% 380 95%
Too Humid 185 | 46% 116 | 29% 69 17% 20 5% 8 2% 213 54%
Too Dry 79 | 20% 76 | 19% 118 | 30% 66 17% 59 15% 319 80%
Adjust the Humidity 96 24% 65 16% 107 27% 75 19% 56 14% 303 76%
Alr Too Stufty 60 15% 66 17% 119 30% 81 20% 73 18% 339 85%
Too Noisy 81 20% 141 35% 108 27% 47 12% 24 6% 320 80%
Too Quiet 240 | 60% 117 | 29% 29 7% 8 2% 5 1% 159 40%
Work Area Too Dusty 128 | 32% 115 | 29% 106 | 26% 30 7% 22 5% 273 68%

# Resp. - Number of Employees Responding.
% Resp. - Percentage ol Employees Responding.

Relerence: Part HlI, question 1.
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Exhiblt C-13

Environmental Comlort of Workstation Last Year,
Percent Reporting Often/Always,
By Waterside Mall Sectors

East West #2 #3 NE SE Total
Tower Tower Mall Mall Mall Mall Responding |
% #in % #in % #in % #in % #in % #in % #of
Resp. Sector | Resp. Seclor | Resp. Sector | Resp. Sector | Resp. Seclor | Resp. Sector | Resp. Hesp.
Too Much Air Movement 13% 764 15% 585 13% 393 8% 485 12% 427 8% 214 12% 2868
Too Little Air Movement 40% 761 | 38% 583 | 55% 391 | 56% 489 | 42% 427 | 57% 217 | 46% 2868
Adjust the Air Movemant 34% 759 | 49% 581 | 61% 392 | 58% 489 | 51% 432 | 58% 216 | 49% 2869
Temperature Too Hot 33% 768 | 39% 595 | 40% 397 | 36% 494 | 30% 435 | 34% 220 | 36% 2909
Temperature Too Cold 23% 768 | 35% 596 | 36% 398 | 32% 494 | 34% 437 | 34% 222 | 31% 2915
Adjust the Temperature 52% 765 | 59% 594 | 62% 394 | 59% 491 | 54% 431 57% 221 57% 2896
Too Humid - 6% 757 8% 586 8% 394 9% 490 6% 434 9% 215 7% 2876
Too Dry 7% 764 | 37% 590 | 37% 399 | 39% 488 | 32% 435 | 45% 218 | 37% 2894
Adjust the Humidity 33% 756 | 34% 589 | 40% 392 | 41% 484 | 33% 429 | 42% 217 | 36% 2867
Air Too Stully 41% 769 | 42% 592 | 50% 395 | 55% 494 | 40% 430 | 52% 222 | 46% 2902
Too Noisy 30% 767 31% 589 2% 397 24% 493 0% 434 34% 219 30% 2899
Too Quiet 2% 760 2% 588 1% 395 1% 490 2% 431 1% 217 2% 2881
Work Area Too Dusty 22% 763 | 26% 589 | 23% 395 | 28% 491 19% 433 | 28% 218 | 24% 2890

% Resp. - Percentage of Respondents Reporting Comfort Factor "Often or Always".
# in Sector - Number of Respondents in Sector Reporting Comiort Factor.

# ol Resp. - Number of Waterside Mall Employees Reporting Comfort Factor.
Reference: Part lll, question 1.
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Exhibit C-14a
Odors Noticed at Present Workstalion, Lasl Year,
Walerside Mall

Never Rarely Sometimes Often Always Total Reporling
QOdors
# Resp. [% Resp.|# Resp. |% Resp.|# Resp.|% Resp |# Resp. |% Resp.|# Resp. |% Resp.|# Resp. [% Resp.
Body Odor 1,950 64% 699 23% 294 10% 65 2% 19 1% | 1,077 36%
Cosmetics 1,143 38% 894 30% 702 23% 213 7% 78 3% | 1,887 62%
Tobacco Smoke 1,977 65% 638 21% 301 10% 84 3% 33 1% | 1,056 35%
Fishy Smells 2,177 72% 493 16% 283 9% 65 2% 14 0% 855 28%
Other Food Smells 746 25% 701 23% | 1,046 34% 451 15% 93 3% | 2,291 75%
Musty/Damp Basement Smells 2,093 69% 570 19% 268 9% 79 3% 28 1% 945 31%
New Carpet Odors 1,920 63% 539 18% 422 14% 124 4% 36 1% | 1,121 37%
New Drape/Curlain Odors 2,546 84% 346 11% 104 3% 18 1% 6 0% 474 16%
Diesel/Engine Exhaust Odors 2,453 B1% 341 11% 165 5% 64 2% 10 0% 580 19%
Copy Machine Odors 2,258 74% 475 16% 221 7% 58 2% 19 1% 773 26%
Odors lrom Printing Processing 2,711 90% 238 8% 55 2% 13 0% 8 0% 314 10%
Odors from Other Chemicals 1,687 56% 870 29% 384 13% 66 2% 15 0% |, 1,335 44%
Pesticide Odors ; 2,411 80% 453 15% 133 4% 12 0% 4 0% 602 20%
Odors from Cleahing ol Carpet/Drape 2,190 73% 576 19% 205 7% 33 1% 6 0% 820 27%
Paint Odors 1,768 59% 774 26% 412 14% 62 2% 6 0% | 1,254 41%
Other Unpleasant Odors 2,228 81% 222 8% 206 8% 49 2% 35 1% 512 19%

# Resp. - Number of Employees Responding.
% Resp. - Percentage of Employees Responding.

Reference: Part lll, question 2.
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Exhibit C-14b
Odors Noticed at Present Workstation, Last Year,

Crystal Mall
Never Rarely Sometimes Often Always Total Reporting
Odors

# Resp.|% Resp.|# Resp.|% Resp.|# Resp. [% Resp.|¥# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp
Body Odor 263 | 59% 108 | 24% 58 13% 9 2% 5 1% 180 41%
Cosmetics 135 | 30% 143 | 32% 121 27% 37 8% 7 2% 308 70%
Tobacco Smoke 258 | 58% 110 | 25% 50 1% 19 4% 7 2% 186 42%
Fishy Smells 296 | 67% 96 | 22% 40 9% 8 2% 3 1% 147 33%
Other Food Smells 90 | 20% 123 | 28% 151 34% 68 15% 12 3% 354 80%
Musty/Damp Basement Smells 352 | 79% 70 16% 17 4% 2 0% 3 1% 92 21%
New Carpet Odors 342 | 77% 81 18% 16 4% 2 0% 2 0% 101 23%
New Drape/Curtain Odors 374 | B4% 62 14% 5 1% 1 0% 1 0% 69 16%
Diesel/Engine Exhaust Odors 387 87% 41 9% 12 3% 2 0% 1 0% 56 13%
Copy Machine Odors 324 72% 74 17% 31 7% 17 4% 1 0% 123 28%
Odors from Printing Processing 404 91% 33 7% 6 1% 0 0% 0 0% 39 9%
Odors from Other Chemicals 275 | 62% 125 | 28% 42 9% 2 0% 1 0% |. 170 38%
Pesticide Odors 362 82% 72 16% 10 2% 0 0% 0 0% 82 18%
Odors from Cleaning of Carpet/Drape 339 | 77% 80 18% 19 4% 3 1% 0 0% 102 23%
Paint Odors 260 | 58% 113 | 25% 63 14% 6 1% 3 1% 185 42%
Other Unpleasant Odors 351 84% 29 7% 23 6% 11 3% 3 1% 66 16%

# Resp. - Number of Employees Responding.
% Resp. - Percentage of Employees Responding.

Reference: Parl lll, question 2.
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Exhibit C-14¢c

Odors Noticed at Present Workstation, Last Year,
Fairchild Building

Never Rarely Sometimes Often Always Total Reporling
Odors
# Resp. [% Resp |# Resp. [% Resp.|# Resp.|% Resp |# Resp.[% Resp.|# Resp.[% Resp |# Resp. [% Resp.
Body Odor 271 67% 80 20% 3s 9% 13 3% 3 1% 134 33%
Cosmaetics 143 35% 125 | 31% 91 23% as 9% 10 2% 261 65%
Tobacco Smoke 283 70% 75 19% at 8% 9 2% 6 1% 121 30%
Fishy Smells 313 77% 60 15% 26 6% 3 1% 2 0% 91 23%
Other Food Smells 106 26% 109 27% 141 5% 43 1% 6 1% 299 74%
Musty/Damp Basement Smells 326 | 80% 56 14% 22 5% 1 0% 0 0% 79 20%
New Carpet Odors 289 72% 64 16% - 35 9% 9 2% 5 1% 113 28%
New Drape/Curtain Odors 325 | 81% 52 13% 19 5% 2 0% 5 1% 78 19%
Diesel/Engine Exhaust Odors 363 90% 24 6% 14 3% 4 1% 0 0% 42 10%
Copy Machine Odors 310 77% 58 14% 30 7% 2 0% 3 1% 93 23%
Odors from Printing Processing a7 92% 22 5% 6 1% 1 0% 2 0% a 8%
Odors from Other Chemicals 262 65% 103 26% KK] 8% 2 0% 3 1% 141 35%
Pesticide Odors 368 91% 28 7% 6 1% 0 0% 1 0% a5 9%
Odors from Cleaning ol Carpet/Drape 315 78% 59 15% 26 6% 1 0% 2 0% 88 22%
Paint Odors 306 76% 64 16% 31 8% 2 0% 1 0% 98 24%
Other Unpleasant Odors 355 89% 23 6% 14 4% 5 1% 1 0% 43 11%

# Resp. - Number of Employees Responding.
% Resp. - Percentage of Employees Responding.

Reterence: Part IlIl, question 2.




Exhibit C-15: Changes in Workstation Physical Environment, by

EPA Headquarters Buildings

WATERSIDE CRYSTAL FAIRCHILD
MALL MALL
Changes Last Year
Improved 20% 13% 17%
Became Worse 14% 20% 12%
Stayed the Same 66% 67% 72%
Employees Responding 3045 448 405
Changes During a
Typical Work Day
Improves 5% 3% 4%
Becomes Worse 22% 26% 21%
Stays the Same 72% 72% 75%
Employees Responding 3045 447 405

Reference: Part III, questions 12 and 13.

C-29

£



0¢-0

Exhibit c-16:

Degree of Responding Employees' Chair & Workstation Comfort, by EPA
Headquarters Buildings

PERCENT RESPONDING

EMPLOYEES REASONABLY SOMEWHAT VERY NOT
RESPONDING COMFORTABLE UNCOMFORTABLE | UNCOMFORTABLE APPROPRIATE
Chair comfort
Waterside Mall 3068 67% 21% 11% 1%
Crystal Mall 450 63% 24% 12% 1%
Fairchild 404 71% 21% 7% 1%
Comfort of Bet-up
of Desk, Equipment
Waterside Mall 3059 71% 22% 7% 0%
Crystal Mall 450 70% 22% 8% 0%
Fairchild 403 69% 24% 7% 0%
Reference: Part III, questions 7.a and 8.
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Exhibit c-17: Percent of Responding Employees

Headquarters Buildings

Reporting Glare At Workstation, by EPA

PERCENT RESPONDING
EMPLOYEES
RESPONDING NEVER SOMETIMES OFTEN ALWAYS
Waterside Mall 3044 51% 36% 7% 4%
Crystal Mall 448 55% 37% 6% 2%
Fairchild 404 44% 44% 8% 4%

Reference: Part

I1I, question 5.a.




Exhibit C-18: Responding Employees Rating of Lighting at
Workstation, by EPA Headquarters Buildings

WATERSIDE CRYSTAL FAIRCHILD
MALL MALL
Employees Responding 3051 449 404
Much Too Dim 7% 5% 5%
A Little Too Dim 34% 35% 27%
Just Right 51% 54% 59%
A Little Too Bright 7% 5% 6%
Much Too Bright 1% 1% 1%

Reference: Part III, question 4.
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Exhibit C-19

Distribution Of Job Categories,
by EPA Headquarters Buildings

Walterside Mall
[0 Crystal Mall
B Fairchild

1 = Manageriat

2 = Prolessional

3 = Technical

4 = Administralive

5 = Semvice

8 = Craftisman

7 = Operalor or Laborer

8 = Other
B e
Employees Res ing:
L 4 ' m— ¢ ,WE. 3,031 a Walerside Mall

1

2

Relerence: Part V, question 4.b.

444 al Crystal Mall.
389 al the Fairchlld Building.

Job Category
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Exhibit C-20

Education Distribution, by
EPA Headquarters Buildings

O
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0% o £ZA S = =

1 3
Educational

Reference: Part V, question 3.

Category

Walerside Mall
[0 Crystal Mall

B Fairchild

1 = Bih Grade or Less

2 = 9ih, 10th or 111h

3 = High School Graduale

4 =« Two Years College

§ = Bachelor's or Technical Degree
6 = Some Graduaie Work

7 = Graduale or Prolessional

Note:

Employees Responding:

3,046 a1 Walerside Mall

444 al Crysial Mall

399 al the Fairchild Building



Exhibit C-21: Medical History: Number and Percent of Responding Employees, by EPA Headquarters

Building
WATERSIDE MALL | CRYSTAL MALL FAIRCHILD
SYMPTOM CLUSTER
Number | Percent | Number | Percent | Number | Percent

Ever Had or Have Eczema 247 8% 33 7% 33 8%
Sensitivity to Eye, Nose,
Throat or Respiratory Irritants 969 32% 142 32% 118 29%
Physician Ever Diagnosed
Asthma 260 8% 59 13% 35 9%
Asthma Diagnosed Since
Working in the Building 46 18% 8 14% 4 11%

Reference: Part II, Questions 14, 20, 16.a and 16.b, respectively.
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Exhibit C-22a
Reported Frequency of Sensitivity to

Various Allergies, Waterside Mall

No Yes Total
# Resp. | % Resp.| # Resp. |% Resp.| Responding
Pollen or Plants 1,620 56% | 1,286 44% 2,906
Animals 2,300 82% 498 18% 2,798
Dust 1,588 54% | 1,344 46% 2,932
Molds 1,920 68% 914 32% 2,834
Other 1,980 86% 311 14% 2,291
Exhibit C-22b
Reported Frequency of Sensitivity to
Various Allergies, Crystal Mall
No Yes Total
# Resp. |% Resp.| # Resp.|% Resp.| Responding
Pollen or Plants 216 50% 212 50% 428
Animals 311 77% 91 23% 402
Dust 212 50% 216 50% 428
Molds 254 61% 164 39% 418
Other 281 84% 52 16% 333
Exhibit C-22¢
Reported Frequency of Sensitivity to
Various Allergies, Fairchild Building
No —_ Yes Total
# Resp. |% Resp.| # Resp. (% Resp.| Responding
Polien or Plants 208 54% 174 46% 382
Animals 292 79% 76 21% 368
Dust 213 55% 177 45% 390
Moids 255 68% 118 32% 373
Other 342 90% 36 10% 378

# Resp. - Number of Employees Responding.
% Resp. - Percentage of Employees Responding.
Reference: Part Il, question 18.
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Exhibit C-23: Frequencies of Use of Corrective Lenses at Work, by EPA Headquarters Building

PERCENT RESPONDING
EMPLOYEES
RESPONDING NEVER SOMETIMES OFTEN ALWAYS
Have or Wear Contact
Lenses
Waterside Mall 690 9% 21% 12% 57%
Crystal Mall 87 20% 18% 14% 48%
Fairchild 101 13% 24% 14% 50%
Wear Eyeglasses For
Close-Up Work
Waterside Mall 3,036 39% 13% 11% 38%
Crystal Mall 446 31% 15% 10% 449%
Fairchild 401 39% 12% 11% 38%

Reference: Part II, questions 1.b and 2.
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Exhibit C-24: BSummary of Responding Employees' Smoking Habits,
by EPA Headquarters Buildings

WATERSIDE CRYSTAL FAIRCHILD
MALL MALL BUILDING
Percent:
Never Smoked 58% 54% 60%
Former Smoker 28% 31% 22%
Current Smoker 14% 14% 18%
Employees Responding 3,062 443 404
Among Current
Smokers:
Percent Smoke at
Workstation
Never 90% 85% 93%
Sometimes 9% 15% 7%
Often 1% 0% 0%
Percent Smoke
Elsewhere at Work
Never 21% 26% 11%
Sometimes 57% 53% 57%
Often 22% 21% 31%
Cigarettes per Day,
Percent
None 10% 11% 7%
1l to 5 31% 29% 19%
6 to 10 21% 15% 29%
11 to 20 26% % 29% 33%
21 to 30 8% 5 8% 9%
31 or more 3% 8% 3%

Reference: Part II, questions .3, 4, 5 and 6.
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Exhiblt C-25a

Frequency Distributions of the Components of the
Aole Conllict Scale, Waterside Mall

Conflicling tasks Irom Rarely Sometimes Fairly Often Very Often Total
Persons: # Resp. |[% Resp.|# Resp. [% Resp.|# Resp. [% Resp.|# Resp. |% Resp.| Responding |
Equal in rank 1,718 57% | 1,025 4% 197 1% 79 3% 3,019

In position of authority 1,773 59% 941 31% 202 7% 93 3% 3,009
Whose requests should be met 1,078 | 36% | 1,232 ]| 41% 492 16% 204 7% 3,006

Exhiblt C-25b
Frequency Distributions of the Components of the
Rote Conlflict Scale, Crystal Mall

Conllicting tasks from [ Rarely Sometimes Fairly Often Very Olien Total
Persons: ¥ Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.| Responding |
Equal in rank 253 57% 155 35% 30 1% 9 2% 447

In position of authority 263 59% 135 30% 31 7% 14 3% 443
Whose requests should be met 149 | 33% 189 | 45% 61 14% 36 8% 445

Exhibit C-25¢
Frequency Distributions of the Components of the
Role Conllict Scale, Fairchild Building

Conllicting tasks from Rarely Somelimes Fairly Olten Very Often Total
Persons: # Resp. |% Resp |# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp. Responding |
Equal in rank 247 62% 117 29% 25 6% 9 2% J98

In position of authority 238 60% 115 29% 33 8% 12 3% 398
Whose requests should be met 147 37% 165 | 42% 57 14% 28 7% 397

# Resp. - Number of Employees Responding.

% Resp. - Percentage of Employeés Responding.: . . .!

Relerence: Parl IV. question 4.
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Exhibit C-26a

Frequency Distribution of the Components of the
Job Control Scale, Waterside Mall

How Much Influence Do You Have Very Little A Moderate Much Very Total ‘
in the Following Areas: Little L ___Amount ____Much Responding

# Resp.|% Resp |# Resp. |[% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.
Over Amount of Work You Do 373 12% 449 15% | 1,147 | 38% 687 23% 363 12% 3,019
Over Availability of Materials 291 10% 513 17% | 1,072 | 36% 777 | 26% 358 12% 3.011
Over Policies in Work Group 482 16% 594 20% 991 33% 644 21% 299 10% 3.010
Over Layout/Design Workstation 394 13% 336 1% 588 | 20% 658 | 22% | 1,036 34% 3,012

Exhibit C-26b
Frequency Distribution of the Components of the
Job Control Scale, Crystal Mall

How Much Influence Do You Have Very Litlle A Moderate Much Very Total
in the Following Areas: | Little B __Amount Much Responding

¥ Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.
Over Amount of Work You Do 70 16% 78| 17% 153 | 34% 90| 20% 56 13% 447
Over Avallability of Materials 95| 21% 115 | 26% 142 | 32% 69 16% 24 5% 445
Over Policies In Work Group 99 | 22% 108 | 24% 134 | 30% 71 16% 32 7% 444
Over Layout/Design Workstation 61 14% 52| 12% 106 | 24% 100 | 22% 126 | 28% 445

Exhibit C-26¢
Frequency Dislribution of the Components of the
Job Control Scale, Fairchild Building

How Much Influence Do You Have Very Litlle A Moderate Much Very Total
in the Following Areas: Litlle 2 = Amount Much Responding

# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp.|% Resp.|# Resp. [% Resp.
Over Amount of Work You Do 74 19% 74 19% 143 | 36% 70 18% 34 9% 395
Over Avail?bility of Materials 40 10% 86 22% 136 34% 101 26% 32 8% 395
Over Policies in Work Group 68 17% 88 22% 137 35% 71 18% 31 8% 395
Over Layout/Design Workstation 69 18% 52| 13% 61 15% 93 24% 119 | 30% 394

# Resp. - Number of Employees Responding.
% Resp. - Percentage of Employees Responding.

Roloranca: DAt W Acimrtines ©
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Fraquency Distribution of the Components of the

Exhlbit C-27a

Quanlitative Workload Scale, Waterside Mall

Rarely Occaslonally ~ Sometimes Fairy Very Tolal
_ Often __Otten Responding
¥ Resp. |% Resp | # Resp. |% Resp.| # Resp. [% Resp.| # Resp. |% Resp.| # Resp. |% Resp.
Required lo Work Very Fast 127 4% 501 17% 997 33% 932 3% 475 16% 3.032
Required to Work Very Hard 111 4% 309 10% 755 25% 1,129 37% 729 24% 3,033
Littte Time to Get Things Done 272 9% 404 13% 943 31% 828 27% 573 19% 3,020
Often Have Lot to Do 81 3% 258 9% 616 | 20% 1,082 | 36% 990 | 33% 3,027
Exhibit C-27b
Frequency Distribution of the Components of the
Quantitative Workload Scale, Crystal Mall
Rarely Occasionally Sometimes Fairly Very  Tolal
- _ b N E__ __Often__ __Often _ Responding
# Resp. |% Resp.| # Resp. |% Resp.| # Resp. |% Resp.| # Rasp. |% Resp.| # Resp. [% Resp.
Required o Work Very Fast 18 4% 98 22% 143 32% 121 27% 66 15% 446
Required to Work Very Hard 19 4% 51 11% 126 28% 146 33% 105 23% 447
Little Time to Get Things Done 45 10% 86 19% 112 | 25% 119 27% 83 19% 445
Often Have Lot to Do 9 2% 43 10% 75 17% 147 | 33% 173 | 39% 447
Exhibit C-27¢
Frequency Distribution of the Components ol the
Quantitative Workload Scale, Fairchild Building
Rarely Occaslonally Sometimes Fairy Very Total
- _ o Often ____Often _ Responding
# Resp. |% Resp.| # Resp. |% Resp.| # Resp. |% Resp.| # Resp. |% Resp.| # Resp. [% Resp.
Required to Work Very Fasl 18 5% 68 17% 117 29% 121 30% 75 19% 399
Required to Work Very Hard 14 4% 43 11% 107 27% 117 29% 117 29% 398
Little Time to Get Things Done 34 9% 69 17% 112 28% 108 27% 77 19% 400
Often Have Lot to Do 11 3% 25 6% 71 18% 137 34% 155 39% 399

# Resp. - Number of Employees Responding.
% Resp. - Percentage of Employees Responding.

Relerence: Part IV, questions 6.a !prough 6.d. .

|
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Exhibit C-28a

Frequency Distribution of the Components of the
Underutilization of Abilities Scale, Walerside Mall

I

|

Rarely Occaslonally Someltimes Fairy Very Total
- - Often __Otten Responding
# Resp. |% Resp.|# Resp.|% Resp.|# Resp.|% Resp.|# Resp. |% Resp. | # Resp. |% Resp.
Use Skills Learned in School 364 12% 490 16% 769 25% 855 28% 544 18% 3,022
Allowed lo do Things You do Best 319 1% 392 13% 851 28% | 1,035 34% 421 14% 3,018
Use Skills from Past Experience 252 8% 378 13% 661 22% | 1,031 34% 697 23% 3,019
Exhibit C-28b
Frequency Distribution of the Components of the
Underutilization of Abilities Scale, Crystal Mall
Rarely Occasionally Sometimes Fairly Very Total
- : _ ____Often Often Responding
# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp. | # Resp. [% Resp.
Use Skills Learned in School 55 12% 76 17% 100 22% 129 29% 86 19% 446
Allowed to do Things You do Best 51 11% 72 16% 122 27% 141 32% 60 13% 446
Use Sklils from Past Experience 44 10% 74 17% 92| 21% 138 31% 99 22% 447
Exhibit C-28¢
Frequency Distribution of the Componants ol the
Underutilization of Abllities Scale, Fairchild Building
Rarely Occasionally Sometimes Fairy Very Total
| . s __Otften Often Responding
# Resp. |% Resp.|# Resp. |% Resp.|# Resp.|% Resp.|# Resp.|% Resp. | # Resp. [% Resp.
Use Skills Learned in School 52 13% 65 16% 102 26% 113 29% 64 16% 396
Allowed to do Things You do Best 11 10% 57 15% 128 33% 116 30% 51 13% 393
Use Skills Irom Past Experience 28 7% 52 13% 97 24% 118 30% 102 26% 397

# Resp. - Number of Employees Responding.
% Resp. - Parcentage of Employees Responding.
Reference: Part IV, questions 6.e through 6.g.
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Exhibit C-29a

Frequency Distribution of the Camponents of the
Role Ambigulty Scale, Waterside Mall

Rarely Occasionally Sometimes Fairly Very Total
Often __Often _ Responding
# Resp. |% Rasp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.
Clear on Job Responsibilities 109 4% 223 7% 487 16% | 1,262 42% a1 % 3,022
Predict what Others Expect of You 138 5% 261 9% 601 20% | 1,347 45% 877 22% 3,022
Work Objectives Well Defined 208 7% 370 12% 832 28% | 1,137 38% 469 16% 3.016
Clear on Others Expeclations of You 162 5% 294 10% 710 | 24% | 1.254 42% 592 | 20% 3.012
Exhibit C-29b
Frequency Distribution of the Components of the
Role Ambigulty Scale, Cryslal Mall
Rarely Occaslonally Sometimes Fairy Very .- Total
| _ _ _ _ ____Otten | Often _ Responding
# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp. {% Resp.|# Resp.|% Resp.
Clear on Job Responsibilities 12 3% 32 7% 60 13% 199 45% 143 32% 446
Predict what Othars Expect of You 21 5% 31 7% ] ] 20% 209 47% 98 22% 447
Work Objectives Well Defined 28 6% 40 9% 109 24% 195 | 44% 75 17% 447
Clear on Others Expectations of You 25 6% 37 8% 96| 21% 197 | 44% 82| 21% 447
Exhibit C-29¢
Frequency Distribution of the Components of the
Role Amblgulty Scale, Fairchild Building
Rarely Occasionally Sometimes Fairly Very Total |
S, ____Often ___Often _ Responding
# Resp. |% Resp.|# Resp. |% Resp.|# Resp. |% Resp.|# Resp.|% Resp.|# Resp.[% Resp.
Clear on Job Responsibilities 15 4% 32 8% 55 14% 169 43% 126 32% 397
Predict what Others Expect of You 20 5% 3s 9% 92 23% 164 41% 87 22% 398
Work Objectives Well Defined 19 5% 49 12% 93 23% 179 45% 58 15% 398
\_(_Ji_ear on Others Expectations of You 20 5% 36 9% 92| 23% 171 43% 79| 20% 398

# Resp. - Number of Employees ﬁesponding.
% Resp. - Paercentage ol Employees Responding.
Betarence: Part IV, questions 6.h Ih{ough 6.k.




Frequency Distribution of the Components of the External Stress Scale - WATERSIDE MALL

Exhibit C-30a:
NO YES TOTAL
RESPONDING
Number Percent Number Percent
Children at Home 1,644 55% 1,365 45% 3,009
Major Responsibility for Childcare 2250 75% 767 25% 3,017
Major Housecleaning Responsibilities 1,026 34% 1,988 66% 3,014
Regular Care for Elderly Person 2,858 94% 172 6% 3,030
Taking Courses Toward Degree/Diploma 2,692 89% 332 11% 3,024
=+, Regular Commitment Outside Job 2,125 % 888 29% 3,013

B

Frequency Distribution of the Components of the External Stress Scale - CRYSTAL MALL

Exhibit C-30b:
RESPONDING
Number Percent Number Percent
Children at Home 245 55% 198 45% 443
Major Responsibility for Childcare 329 74% 113 26% 442
Major Housecleaning Responsibilities 169 38% 273 62% 442
Regular Care for Elderly Person 414 93% 30 7% 444
Taking Courses Toward Degree/Diploma 405 91% 40 9% 445
Regular Commitment Qutside Job 295 66% 150 34% 445

Exhibit C-30c:  Frequency Distribution of the Components of the External Stress Scale — FAIRCHILD BUILDING

NO YES TOTAL
RESPONDING
Number Percent Number Percent
Children at Home 215 53% 189 47% 404
Major Responsibility for Childcare 302 75% 102 25% 404
Major Housecleaning Responsibilities 139 34% 265 66% 404
Regular Care for Elderly Person 386 96% 18 4% 404
Taking Courses Toward Degree/Diploma 367 91% 33 9% 402
Regular Commitment Qutside Job 285 1% 117 29% 402

Reference: Part [V, Question 7.
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Window at Workstation

Exhibit C-31
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Reference: Part III, Question 6.
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Exhibit C-32a
Types of Furniture, Equipment and Changes
Within 15 Feet of Workstation, Waterside Mall

No —_ Yes " Total
# Resp. |% Resp.| # Resp. | % Resp.| Responding

Metal Dask 1,703 60% | 1,138 40% 2,841
Wood or Composition Desk 579 20% | 2,349 80% 2,928
Metal Bookshelvaes or Bookcases 1,185 41% | 1,717 59% 2,902
Wood or Composition Bookcases 882 31% | 1,970 69% 2,852
File Cabinet(s) 575 19% | 2,385 81% 2,960
Other Metal Furniture 1,411 51% | 1,348 49% 2,759
Other Wood Furniture 662 23% | 2,197 77% 2,859
Fabric-covered Partitions 1,557 55% | 1,260 45% 2,817
Portable Humidifier 2,577 96% 121 4% 2,698
Laser Printer 1,671 59% | 1,147 41% 2,818
Photocopy Machine 2,323 85% 401 15% 2,724
Live Plants 1,366 48% | 1,473 52% 2,839
Carpeting 45 1% ( 3,000 899% 3,045
New Carpeting 2,295 80% 562 20% 2,857
New Drapes/Curtains 2,717 96% 108 4% 2,822
New Furniture 1,582 55% | 1.282 45% 2,864
New Equipment 951 33% | 1,941 67% 2,892
Walis Painted 2,159 76% 692 24% 2,851
Rearranged Walls 2,289 81% 549 19% 2,838
New/Continuing Water Leaks 2,501 85% 433 15% 2,934

# Resp. - Number of Employees Responding.
% Resp. - Percentage of Employees Responding.
Reference: Part |, questions 7, 8, 11 and 12.
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Exhibit C-32b

Types of Furniture, Equipment and Changes
Within 15 Feet of Workstation, Crystal Mall

No Yes Total
# Resp. |% Resp.| # Resp.|% Resp. Responding

Metal Desk 251 63% 146 37% 397
Wood or Composition Desk 46 11% 380 89% 426
Metal Bookshelves or Bookcases 125 30% 295 70% 420
Wood or Composition Bookcases 146 | 37% 247 63% 393
File Cabinst(s) 52 12% 383 88% 435
Other Metal Furniture 180 47% 204 53% 384
Other Wood Furniture 106 26% 303 74% 409
Fabric-covered Partitions 215 53% 187 47% 402
Portable Humidifier 353 93% 28 7% 381
Laser Printer 291 75% 95 25% 386
Photocopy Machine 323 85% 56 15% 379
Live Plants 219 54% 186 46% 405
Carpeting 9 2% 434 98% 443
New Carpeting 371 92% 34 8% 405
New Drapes/Curtains 372 92% 34 8% 406
New Fumiture 276 67% 133 33% 409
New Equipment 189 46% 221 54% 410
Walis Painted 326 81% 77 19% 403
Rearranged Walls 349 | 87% 51 13% 400
New/Continuing Water Leaks 388 93% 30 7% 418

# Resp. - Number of Employees Responding.
% Resp. - Percentage of Employees Responding.
Reference: Part |, questions 7, 8, 11 and 12.
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Types of Furniture, Equipment and Changes

Exhibit C-32¢

Within 15 Feet of Workstation, Fairchild Building

No Yes Total
# Resp.|% Resp.| # Resp.|% Resp.| Responding

Metal Dask 166 43% 218 57% 384
Wood or Composition Desk 136 37% 234 63% 370
Metal Bookshelves or Bookcases 178 46% 204 54% 379
Wood or Composition Bookcases 156 42% 212 58% 368
File Cabinet(s) 195 29% 275 71% 386
Other Metal Furniture 166 45% 201 55% 367
Other Woad Furniture 127 35% 241 65% 368
Fabric-covered Partitions 67 17% 326 83% 393
Portable Humidifier 338 97% 10 3% 348
Laser Printer 210 57% 157 43% 367
Photocopy Machine 283 81% 68 19% 351
Live Plants 194 52% 180 48% 374
Carpeting 3 1% 356 99% 359
New Carpeting 326 85% 57 15% 383
New Drapes/Curtains 337 89% 43 11% 380
New Furniture 193 50% 194 50% 387
New Equipment 112 28% 281 72% 393
Walls Painted 340 90% 3s 10% 378
Rearranged Walils 272 71% 110 29% 382
New/Continuing Water Leaks 356 91% 35 9% 391

# Resp. - Number of Employess Responding.
% Resp. - Percentage of Employees Responding.
Reference: Part |, questions 7, 8, 11 and 12,
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Exhibit C-33a

Items Used Regularly at Workstation, Last Year,
Waterside Mall

No Yes Total
# Resp.|% Resp.| # Resp.|% Resp.| Responding

Portable Fan 1,430 52% | 1,300 48% 2,730
Portable Air Filter 2,524 97% 84 3% 2,608
Portable Heater 2,067 78% 596 22% 2,663

Desk Lamp 1,457 54% | 1,256 46% 2,713
Exhibit C-33b
Items Used Regularly at Workstation, Last Year,
Crystal Mall
No Yes Total
# Resp.|% Resp.| # Resp.|% Resp.| Responding
Portable Fan 21 55% 170 45% 381
Portable Air Filter 341 93% 24 7% 365
Portable Heater 356 97% 10 3% 366
Desk Lamp 219 58% 157 42% 376
Exhibit C-33¢

Items Used Regularly at Workstation, Last Year,
Fairchild Building

No Yas Total

# Resp.|% Resp.| # Resp. |% Resp.| Responding
Portable Fan 227 64% 130 36% 357
Portable Air Filter 337 97% 9 3% 346
Portabie Heater 319 92% 28 8% 347
Desk Lamp 198 56% 158 44% 356

# Resp. - Number of Employees Responding.
% Resp. - Percentage of Employees Responding.
Reference: Part |, question 10.
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Exhibit c-34:

History and Characterization of Respondents' Workplace at

EPA Headguarters

Buildings
WATERSIDE MALL CRYSTAL MALL FAIRCHILDl
Mean Median Mean Median Mean Median
Years of Service with EPA 8.4 6.3 10.1 10.0 7.4 4.1
Ref: Ques. I.2 years years years years years years
Years Working in Building 6.9 4.6 6.3 5.2 3«5 1.8
Ref: Ques. I.3.a
Years at Current Workstation . 1.2 s J | 2.0 2.0 1.0
Ref: Ques. I.4.a
Hours/Week in Building 41.5 40.0 41.1 40.0 40.8 40.0
Ref: Ques. I.3.b hours hours hours hours hours hours
Hours/Day at Workstation 6.8 7.0 6.7 7.0 7.0 7.0
Ref: Ques. I.4.b
Hours/Day with Computer 2.9 2.0 31 2.0 3.5 3.0
Ref: Ques. I.9.a
Hours/Day with Photocopy Mach. 2 W; | 1.0 1.1 1.0 s s | 1.0
Ref: Ques. I.9.b
Hours/Day with Photographic 0.1 0.0 0.0 0.0 0.1 0.0
Developing/Processing
Ref: Ques. I.9.c
Hours/Day with
Printing Processing 0.1 0.0 0.0 0.0 0.1 0.0
Ref: Ques. I.9.d
Hours/Day with Other Chemicals 0.3 0.0 0.3 0.0 0.3 0.0
Ref: Ques. I.9.e
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Exhibit C-35a

Summary of Responding Employees Years of Service
and Characterization of Workstation, Waterside Mall

Minimum Sth 25th 50th 75th 95th Maximum Tatal
Percentile | Percentile | Percentile | Percenlile | Percentile Responding |

Years of Service with EPA Rel.: Ques. 1.2 0.2 0.2 2.2 64 12.0 18.3 38.8 2,836
Years Working in Building Ref.: Ques. |.3.a 0.0 0.0 1.9 48 10.0 16.0 19.0 2,770
Hours/Week in Building Ref.: Ques. 1.3.b 2.0 24.0 40.0 40.0 45.0 50.0 77.0 3,070
Years at Current Workstation Ael.: Ques. l.4.a 0.0 0.0 0.0 1.2 21 5.0 19.0 2,053
Hours/Day at Workstation Rel.: Ques. |.4.b 0.0 4.0 6.0 7.0 8.0 9.0 12.0 3,062
Hours/Day with Computer Ref.: Ques. |.9.a 0.0 0.0 1.0 2.0 4.0 7.0 12.0 2,870
Hours/Day with Photocopy Machine

Ref.: Ques. 1.9.b 0.0 0.0 1.0 1.0 1.0 2.0 12.0 2,806
Hours/Day with Photographic :

Developing/Processing Ref.: Ques. |.9.¢ 0.0 0.0 0.0 0.0 0.0 0.0 8.0 2,004
Hours/Day with Printing Processing

Rel.: Ques. 1.9.d 0.0 0.0 0.0 0.0 0.0 0.0 9.0 2,009
Hours/Day with Other Chemicals

Rel.: Ques. |.9.a 0.0 0.0 0.0 0.0 0.0 1.0 9.0 2,144

R P
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Exhibit C-35b .
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Summary of Responding Employees Years of Service
and Characterlzation of Workstation, Crystal Mall

Minimum Sth 25th 50th 75th 95th Maximum Total
Percentile | Percentile | Percentile | Percentile | Percenlile Responding |

Years of Service with EPA Ref.: Ques. 1.2 06 0.6 a8 10.0 14.7 19.0 34.0 422
Years Working in Building Rel.. Ques. 1.3.a 0.6 0.6 23 5.8 8.8 12.2 19.0 413
Hours/Week in Building Ref.: Ques. |.3.b 8.0 240 40.0 40.0 45.0 50.0 65.0 448
Years at Current Workstation Rel.: Ques. 1.4.a 0.3 0.3 0.4 20 3.0 7.0 12.0 340
Hours/Day at Workstation Ref.: Ques. |.4.b 0.0 3.0 6.0 7.0 8.0 9.0 10.0 441
Hours/Day with Computer Ref.: Ques. |.9.a 0.0 0.0 1.0 2.0 4.0 7.0 10.0 415
Hours/Day with Photocopy Machine

Ref.: Ques. 1.9.b 0.0 0.0 1.0 1.0 1.0 2.0 12.0 406
Hours/Day with Photographic

Developing/Processing Ref.: Ques. 1.9.c 0.0 0.0 0.0 0.0 0.0 0.0 1.0 258
Hours/Day with Printing Processing

Rel.: Ques. 1.9.d 0.0 0.0 0.0 0.0 0.0 0.0 2.0 258
Hours/Day with Other Chemicals

Ref.: Ques. |1.9.e 0.0 0.0 0.0 0.0 0.0 1.0 5.0 258
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Exhibit C-35¢

Summary of Responding Employees Years of Service

and Characterization of Workstation, Fairchild Building

Minimum Sth 25th 50th 75th 95th Maximum Total
Percentile | Percentile | Percentile | Percentile | Percentile Responding |

Years of Service with EPA Ref.: Ques. 1.2 0.3 0.3 1.7 4.1 10.0 18.0 33.0 357
Years Working in Building Ref.: Ques.|.3.a 0.3 0.3 1.0 1.8 4.0 9.0 11.0 327
Hours/Week in Building Rel.: Ques. |.3.b 4.0 20.0 40.0 40.0 45.0 52.0 66.0 407
Years at Current Workstation Ref.: Ques. |.4.a 0.2 0.2 0.2 1.0 2.0 4.0 9.0 274
Hours/Day at Workstation Ref.: Ques. |.4.b 0.0 4.0 6.0 7.0 8.0 9.0 10.0 403
Hours/Day with Computer Rel.: Ques. 1.9.a 0.0 0.0 1.0 3.0 5.0 8.0 10.0 386
Hours/Day with Pholocopy Machine

Rel.: Ques. 1.9.b 0.0 0.0 1.0 1.0 1.0 2.0 8.0 n
Hours/Day with Photographic

Developing/Processing Ref.: Ques. 1.9.c 0.0 0.0 0.0 0.0 0.0 0.0 8.0 258
Hours/Day with Printing Processing

Rel.: Ques. 1.9.d 0.0 0.0 0.0 0.0 0.0 0.0 5.0 258
Hours/Day with Other Chemicals

Rel.: Ques. |.9.¢ 0.0 0.0 0.0 0.0 0.0 1.0 5.0 273

e
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FRESH AIR BREAK
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INDOOR AIR QUALITY AND WORK
ENVIRONMENT STUDY

EPA HEADQUARTERS BUILDINGS

SUPPLEMENT TO VOLUME 1:

ADDITIONAL EMPLOYEE ADVERSE HEALTH EFFECTS
RMATION

NOVEMBER 20, 1989

NATIONAL FEDERATION OF FEDERAL EMPLOYEES
LOCAL 2050

AMERICAN FEDERATION OF GOVERNMENT EMPLOYEES
LOCAL 3331

Printed on Recycled Paper






SUPPLEMENTARY INFORMATION RELATED TO
THE INDOOR AIR QUALITY ASSESSMENT OF EPA HEADQUARTERS

A three volume report on the indoor air quality at
headquarters, U.S. Environmental Protection Agency has been
undertaken. It attempts to be a thorough and comprehensive study
of the "perceived and actual" quality of the indoor air environment
at EPA Headquarters buildings. As of mid-November, 1989, only
Volume I has been completed. Volume I is a report on an employee
health survey conducted in February, 1989.

The unions believe that to make the three-volume study as
useful to the public as possible, to more completely reflect
employees' views on the state of air quality at EPA headquarters,
to make known the full extent and severity of injuries to
enployees, and to promote effective and timely action by EPA
management on its indoor air problems, all available information
on the incident which prompted the three-volume study in the first
place (installation of certain new carpet and attendant employee
injuries) should be conveniently packaged and published forthwith.
The unions' preferred approach was to include the material
contained here as Appendix D to Volume I. This did not prove
possible, and this Supplement is therefore being co-produced with
Volume I as a companion document.

The unions believe that this Supplement is necessary because
Volume I reports only on employee responses to the health survey
questions, and therefore does not adequately address the most
serious injuries suffered by EPA employees over the period October,
1987 through the Summer of 1989--induction of multiple chemical
sensitivity. Further, other important information, including
medical/professional opinions as to the significance of employees'
health status is not included in Volume I. The unions believe that
waiting for six or more months for this information to be published
in subsequent Volumes of the report is not in the best interest of
EPA, its employees or the general public (many of whom suffer from
afflictions mimicking those of EPA employees).

The Supplement includes an analysis of data gathered by Local
2050, National Federation of Federal Employees and by Mr. Mark
Ennen, an industrial hygienist who interviewed employees during the
Winter/Spring of 1988. This analysis is in the form of a paper
titled, "Carpet/4-Phenylcyclohexene Toxicity: The EPA Headquarters
Case”", presented before the Society for Risk Analysis, October 30,
1989. Also included are documents relating to petitions sent by
employees to EPA management, letters from public health



professionals commenting on the implications of Volume I and on
the indoor air quality at EPA Headquarters, and narratives from 18
employees, most of whom suffered induction of multiple chemical
sensitivity at EPA Headquarters following exposure to new carpet
fumes from October, 1987 through Summer, 1988.

Gt L. oy Big

Bob Carton, Ph.D., President Kirby Biggs, Steward
NFFE Local 2050 ) Health & Safety
AFGE Local 3331

4 -q.‘
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MARK E. BRADLEY, M.D., M.P.H.

OCCUPATIONAL wEBICINE
9316 FaLL S @MDGE LanE
POTOMALC. MARYLAND 20084
Usa

———mea
1301) 299-2038

June 25, 1989

The Honorable William K. Reilly
Administrator

Environmental Protection Agency
401 M Street, S.W.
Washington, D.C. 20460

Dear Mr. Reilly:

I am a physician whose specialty is occupetional medicine.
From mid-November, 1988, until the end ol May, 1989, I worked as
a consultant physician at the EPA Heal)th Unit. I am writing to

you, because my previous attempts ¢ ralse management concerns
have been ignored.

During the period that I worked at the EPA, I interviewed
and examined approximately 60 of your amployees who work at the
EPA headquarters. I have very serious concerns about the health
and well-being of these individuals, and many others who I did
not examine. The purpose of this letter is to share these
concerns with you, and provide a first-hand, third party view of

the building related 4illnesses, which are occurring &t your
facilicy.

During the six and a half month pericd that I was a consul-
tant at the EPA Health Unit, at least 80% of the individuals who
I examined, had bone fide medical problems, whizh I believe are
caused by working at the Waterside Mall complex. Fifty to sixty
percent of these folks had symptoms and physical findinzs wiiich
were typical of a "Tight Building Syndrome"”, that 4is to say eye
and  throat Jirrictation, headaches, and so forth. Some of these
people were severely affected. Thirty to forty percent of the
patients that I examined had symptoms and findings of airway
hyperreactivity which can be considered to be a form of occupa-
tional asthma. Ten percent of patients had evidence of allergic
alveolitis, an inflammatory reaction in the alveoli and bronchio-
les of the lung resulting from an immune interaction between
inhaled organic particles, circulating antibodies and sensitized
lymphocytes. This condition can be progressive, leading to
progressive pulmonary impairment and death. ( You will note that
these percentages total more than 80%. The reason for this is

that a fair number of these patients had more than one process
ongoeing.)
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I am certain that during the period of time that I was
seeing patients at the EPA Health Unit, that I saw only a small
fraction of the people who are potentially, adversely affected by
the environment of the Waterside -Mall complex. Based on my
experience with problems of this nature, as well as patients
reports of colleagues who were having difficulties, I estimate
that 10 to 20% of the personnel at your headquarters are ex-
periencing untoward health effects. I frankly consider that there
is a major public health situation at this location, and that
this is not being dealt with in a timely, positive and respon-

sible fashion. What is particularly unfortunate is that this is a
totally remedial situation. -

On a monthly basis, I submitted reports which noted these
findings and expressed my concerns. I made multiple recommenda-
tions for investigative and remedial actions. I got absolutely no
response to these reports at all, and as far as I can determine
no- action of any sort has been taken to rectify this situation.

I have enclosed copies of my reports and other correspon-
dence during this periocd, as well as a copy of my resume which
describes my background and experience in occupational medicine.

I strongly recommend the following:

1. There are multiple instances of defective design and
maintainance of the air handling and conditioning systems in

the Waterside Mall, which may well be contributing to indoor
air quality problems. These need to be rectified.

2. The epidemiclogical data that Westat has céllcctod should
be analyzed as socon as possible to determine those areas
which sre perticular "hot spots".

3. A large scale pulmonary function screening program should
be implemanted to:detect affected individuals.

4. Simply increasing the ventilation to provide maximum
fresh air exchange would be immediately beneficial.

S. This situation does warrant consultation by a physician
experienced in building related illnesses. Consideration
should be given to requesting assistance from NIOSH and/or
CDC. Alternatively, Dr. Kay Price is internationally
recognized as an authority 4in this area. Dr. Price is
currently Director of Occupational Medicine at the National

Jewish Center for Imnmnoloqical and Respiratory Diseases in
Denver.

I will be happy to meet with you and your staff to discuss
this situation. I recognize that this is an extremely sensitive

i N
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and emotional situation, and feel that you are in the best

position to address it.

Sincerely Yours,

Bk Bt

Mark E. Bradley, .



MEDICAL IN CONPIDENCE

February 21, 1989

Dr. Juan Pozo=0Olano '
Health Services International, Inc.
3101 South Street, N.W,.
washington, D.C. 20007

Dear Dr. Pozo-0Olano:

This letter follows up on our recent conversation regarding
my occupational medical work at the Health Unit of the Environ-
mental Protection Agency. Since mid-November, 1988,
interviewed and examined between 35 and '40 patients at this
facility. The majority of these individuals have symptoms and
signs which are quite typical of a "building related illness".

A few of these individuals clearly have affective disorders, such
as depression, while a few others have situational adjustment
disorders in which there is job '"burn-out" or employee - super-
visor conflict., I have unearthed a surprising amount of non-
occupationally related medical conditions, such as anemia,

prolapsed mitral valves, diabetes, hypercholesterolemia, carpal
tunnel syndromes, etc.

I have

One extremely disturbing finding has emerged in the course
of this work. Two (and possibly a third patient) of the in-
“’viduals that I have exanined have shown moderate restrictive
defects on their pulmonary function studies. I would point out
that the likelihocod of finding restrictive lung disease in 5 to
10% of the general population is very remote. Certiinly, there
are non-occupational disorders such as sarcoidosis that can
produce restrictive lung disease. However, my concern is that
this may indeed represent an occupational pulmonary disorder in
these individuals. Hypersensitivity pneumonitis can cause the
sort of symptoms and £indings that these patients have. The
etioclogy agent of hypersensitivity pneumonitis is frequently
biological, but it can be caused by exposure to certain chemicals
such as isocyanate, phthalic anhydride, etc. The fact is that the
potential antigens for hypersensitivity pneumonitis is extremely
large, and our knowledge of which chemicals can cause this
phenomenon is quite small. For example, I have seen identical
findings 4in 4individuals who have been exposed to chemicals in
workplace situations as diverse as ice cream plants and research
laboratories. With prolonged exposure to these substances and
>arsistent chronic inflammation, the patient can, and often is,
left with permanent and debilitating lung disease.

Ve



MEDICAL IN CONFIDENCE

My work with these individuals has thus far consisted of a
evaluation of their disorders within the " scope of the contract
that Health Services International, 1Inc. has with the EPA. This
has 4included physical examinations, chest x-rays, pulmonary
function studies, serum precipitins, and other appropriate blood
work. I have notified Ms. Rachel Gregory of my £findings and
suspicions, and have recommended that mold and fungi cultures of
the work space of one individual be obtained and that an inspec-
tion of the air conditioning systems to that area be performed.

I strongly: recommend that these individuals receive a more
comprehensive evaluation of their pulmonary status than can be
provided at the health unit. This should include examination by a
pulmonologist with extensive pulmonary function testing as well
as other tests that would be indicated. As luck would have it,
none of these individuals has health insurance, and as two are
AARP employees, there is some question regarding what organiza-
tion would be responsible for medical evaluation and treatment
under "Workman's Compensation”, if these were determined to be
occupaticnally related disorders. I have two concerns about this
dilemma. The first relates to the health of these folks. The
second, to the impact that this would have on the EPA i{f these
are occupationally related. The "building related illness"
employees at EPA are quite militant and vocal, and the potential
for fanning the flames into a major conflagration is great.

This information is, of

course, extremely sensitive, and
should be handled in confidencs.

Please ponder this. I lock
forward to discussing this with you in further detail.

Sincerely Yours,

Mark E. Bradley, M.D.
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¥ e} 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
E ¢ WASHINGTON, D.C.
\ M ! D.C. 20460
""1 o‘lt“ T
B N 16 1988
OFFICE OF
SOLIO WASTE AND EMERGENCY RESPON!
MEMORANDUM

SUBJECT: Additional Comments on OHSS Indoor Air Quality

Questionnaire
FROM: Kent Anderson
Ventilation Co tee presentat1ve
Land Disposal.B8ranch, OSW (WH-565E)
TO: David Weitzman, Director

Office of Health and Safety Staff

In addition to my earlier comments on the questionnaire, I
have received additional concerns from our female employees.
They are particularly concerned over the importance of
identifying any long range chronic health effects as a result of
our working environment. Any acute health effects which we are .
beginning to document may serve as an indicator to an even
greater long term health problem.

Specifically, several women, never making the connection
before, have identified a history of abnormal menstrual cycles
and/or gynecologic complications, after it was disclosed that
there were detectable concentrations ¢f a chemical being emitted
from the carpets that affected both enzyme and estrogen levels.
The Office of Health and Safety should design and conduct a
thorough epidemiologic cohort study on health effects of women
in the EPA work environment. Although the problems that women
are having ‘are something that has not been openly discussed, g
several women are expericncing menstrual abnormalities. A -
cohort study would not only document the incidence rate of these
problems, but would also determine whether the women in EPA
have a higher rate of problems than the rest of the working
female population. Given that EPA's female population is, on
average, a young population, in their reproductive years, it
is of great concern. Also, since this population is not in the
menopausal or pre-menopausal age group, this would not be a
significant confounding variable in the study.

i

Just in one OSW branch along, every women has had either
abnormal growth in fibroids (which are very sensitive to
estrogen levels), abnormal uncontrollable cycles (which are
dictated and controlled by estrogen levels), or an inability
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to conceive (also influenced by estrogen levels). This is
surprising, but raises concern, consideri..; thal the majority

of people showing severe acute adverse health effects are
females.

There are several occupational physicians and epidemiolo=~
gists who specialize in reproductive effects. There are
scientists within the Agency itself that also could lend
expertise.  Please let me know if you are interested in pursuing

such a study, since our Office can provide references for such
an effort.

. ecc: Jack McGraw
o John Chamberlin
Jim O'Leary
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Y ’ OFFICE OF
W SOLID WASTE AND EMERGENCY RESPON!

SUBJECT: Indoor Air Problems at EPA Headquarters

FROM: Arthur Day, Acting Chief M
Land Disposal Branch

TO: Joseph S. Carra, Director
Waste Management Division

Numerous complaints have been voiced regarding the poor
indoor air quality in the area of the second floor mall, where
the majority of OSWER employees are located. Resulting health
effects range in severity and include headaches; burning eyes,
nose, throat, and skin; nausea; persistent cough; respiratory
infections; sinusitus; dizzy spells; difficulty breathing:;
disorientation and confusion; numbness of limbs; and
constricting larynx.

At least two EPA employees from OSW have been hospitalized
due to severe reactions to contaminants which are being
circulated throughout the ventilation system at Waterside Mall.
At least four OSW employees have been advised by their
physicians not to return to Waterside Mall as a result of -
building related illness.

Lack of adequate ventilation in the EPA building and
offgasing of chemicals from new carpet, wall board, dividers,
etc., may be resulting in relatively high levels of VOCs which
are not being effectively drawn out of office space, and once
drawn out, are being recirculated. Some employees have
apparently been sensitized .to concentrations in the air and are
now experiencing reactions to very low concentrations. e T

For the past two years complaints have been directed to
persons in the Occupational Health and Safety Staff (OHSS) who
are responsible for the protection of the health and safety of
EPA employees and to the Facilities Office at EPA that is
responsible for building maintenance. Both of these offices
have been unresponsive to comments and hostile to many.
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The agreement that was made on May 2, 1988, to discontinue
putting in new carpeting was a step in the right direction. It
seems fairly obvious that one of the contributing factors to
this problem is that much of Waterside Mall is improperly
ventilated, and building-related illnesses due to carpet instal-
lation have primarily taken place in locations of Waterside Mall
which have less circulation. Even though a strong correlation
exists between air circulation and illnesses related to the
renovation, the facilities office has begun to paint the walls
in many of the areas that have poor airflow. Employees have
recently complained of headaches, lightheadedness, and nausea in
newly painted areas. I would therefore suggest that all

renovation at Waterside Mall, including painting be stopped
immediately.

Another outcome of the May 2nd decision to stop laying new
carpeting was the decision to discontinue monitoring efforts
which were initiated by OSWER in an attempt to identify which
chemical(s) and concentration levels were causing employees to
become ill. I believe that monitoring efforts should be
continued whether or not carpet is being laid. Under no
circumstances should any renovation activities take place (e.gq.,

carpeting or painting) in the future without monitoring before,
during, and after such activities.

Another issue which I would like to address concerns
the methodology used to monitor indoor air. On April 21,
Mark Ennen who is a private contractor "industrial hygienist"
(hired by EPA’s Occupational Health and Safety Staff) set up
monitoring equipment to sample formaldehyde in Room 2817 of the
second floor mall. The monitoring was done in response to a
request that OSW had made subsequent to two severe reactions by
OSW employees to new carpeting in adjacent offices. OSW repre-
sentatives had requested that a special effort be made to air
out and monitor Room 2817. On Wednesday, April 20, fans were
brought into Room 2817 and the ventilation system in this area
which is normally shut off after working hours was run all
night. On Thursday, April 21, formaldehyde monitoring equipment
was set up by Mark Ennen, directly below one fan in Room 2817.

I would like to point out that: (1) formaldehyde monitoring
equipment should not be set up beneath fans if accurate readings
are to be obtained, (2) such behavior hardly gives much
credibility to any industrial hygienist, and (3) a certification
program exists in the industrial hygiene profession which
generally involves a degree in industrial hygiene, at least two
years of experience in the field, and passing a rigorous
examination. Mr. Ennen, to my knowledge, is not a certified
industrial hygienist (CIH). Persons in the industrial hygiene
field who are not certified would seldom work independently
without a CIH. I am appalled that the EPA’s Occupational Health
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and Safety Staff would hire an industrial hygienist who is not a
CIH to investigate this problem, which obviously has such
important consequences. ) ’

The Occupational Health and Safety Staff have acted
irresponsibly on numerous occasions. OSW employees who resided
in Room 2627 (which has been reassigned a new number and is now
2631), from December 1986 to October 1987, experienced many
health problems, especially during the time between June and
August 1987. Such health problems included laryngitis, sore.
throat, persistent cough, headaches, dizzy spells, fluid in
lungs, difficulty breathing, and general fatigue. Upon calling
Tony Brown of OHSS, OSW staff were told that OHSS recognized
that an indoor air problem existed and that they were
documenting all complaints. OSW staff in Room 2627 proceeded to
document all illnesses that they believed might be related to
poor indoor air quality in this area. All complaints were first
articulated over the phone, and the written documentation was
sent directly to Tony Brown of OHSS. On November 30, 1987,
staff from OSW sent Tony Brown as well as other members of OHSS
a copy of a memo which documents apparent building related
illnesses experienced by OSW employees in Room 2627.

The result of this documentation was that no action was
taken and OHSS representatives, including Tony Brown, flatly
denied ever receiving any complaints or memo on this subject.
Hundreds of complaints have been articulated to OHSS over the
past two years regarding poor indoor air quality at Waterside
Mall. OHSS has not responded to any of these complaints until:

1) several OSW employees experienced severe reactions
to toxic chemicals which are being circulated in
the ventilation system, and

2) two articles appeared in the Washington Times which
explained the indoor air problem at Waterside Mall.

The resulting reaction by OHSS was to merely discontinue laying
new carpet at Waterside Mall "for the time being."

I believe that such irresponsible and negligent behavior on
the part of OHSS is intolerable and has caused much suffering by
EPA employees. I would suggest that the federal program office
of OSHA be called in to oversee and evaluate the competency of
OHSS to carry out their mission.

In summary, I would suggest that the following be done in
an attempt to remedy the existing indoor air problem at EPA:

1) all renovation be discontinued at Waterside Mall,

) -!:'u
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2)

3)

4)

5)

6)

7)

_ll_

air quality and quantity monitoring be continued and
standard monitoring protocol be used for all
monitoring activities, with work to be performed by an

independent party experienced in indoor air investi-
gations,

a certified industrial hygienist (CIH) or team of
CIHs be hired to investigate this problem,

the OSHA Office of Federal Agency Programs be called

in to evaluate EPA’s Occupational Health and Safety
Staff,

immediate renovations be made in the ventilation
system along at least the 2800 corridor,

serious consideration be given to removal of recently,
installed carpeting, and

serious and immediate determination be made as to
whether certain employees are at exceptional risk
(e.g., females taking estrogen), with a corresponding
decision on whether such persons should be temporarily
excused from attendance in the Mall.

I would be pleased to provide further information as needed.

Kent Anderson
Bob Dellinger
Jim O’Leary
Mike Flynn
Joanne Bahura
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MEMORANDUM

SUBJECT: Petition on Ventilation

FROM: Myra Cypser, OAR ’7hﬁ;¢‘- Ca?ﬁmﬁﬂa/

Mark Antell, OAR

Vanessa Musgrave, OSHERLMW'L

TO: Lee M. Thomas
Administrator

Attached i1s a petition to you signed by 5(91 employees.
It asks you to "provide a healthy indoor environment for EPA
employees and to establish a comprehensive indoor air program
for all the Headquarters buildings that can be a model for
the entire country®. Note that employees wrote that

they disagreed with a portfon of the petition but signed
anyway.

Employees continue to be concerned about indoor
air/ventilation issues in Headquarters buildings. We hope
that you will give this matter further attention. We would
be happy to meet with you to discuss the petition and we loo0k
forward to seeing your response to it.

toa



VENTILATTION PETITTION

We petition the Administrator to provide a healthy indoor environment for EPA
employees and to establish a comprehensive indoor air program.for all the

Headquarters buildings that can be a model for the entire country. Specifically,
we ask the Administrator to:

Ensure comfortable temperature and Help employees who have sick building
humidity levels for EPA offices. ' symptoms receive compensation.

Ensure adequate fresh air and distribu-".

tion of air. Conduct an in-depth health survey to
locate employees with sick building
Determine what pollution sources are in symptoms.
the building and monitor pellution
levels.
Consult with employees and keep them
Remove the newly installed carpet and informed of the Agency's progress in
find alternatives to installing more of addressing ventilation issues on a
this problem carpat. regular basis.

This petition has been endorsed by the National Federation of Federal Employees.

SIGNATURE PRINT NAME DATE ROOM # COMMENTS

return to: Myra Cypser, room 320IF



UNITED BTATES HOUSE OF REPRESENTATIVES
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY
SUBCOMMITTEE ON NATURAL RESOURCES,
AGRICILTURE RESEARCH, AND ENVIRONMENT
JULY 20, 1980

3 ON THE
INDOOR AIR QUALITY ACT OF 1980 (HA. 1530)

MY NAME 18 BOSSIE LIVELY-DIEBOLD. | AM EMPLOYED BY THE UNITED
STATES ENVIRONMENTAL PROTECTION AGENCY IN WASHINGTON, D.C. | AM
APPEARING HERE TODAY MOT 0N BEMALF OF MY AGENCY, BUT BECAUSE |
AM AMONG THOSE WHOBE MEALTM A LIFE HAS BEEN RADICALLY
AFFECTED BY THE MNDOOR AR AT §P4 MEADQUARTERS. MY TESTIMONY
INCLUDES INFORMATION PREBENTED BY MY COLLEAGUE, STEVE GHAPIRO,
BEFORE THE SENATE COMMITTER ON ENVIRONMENT AND PUBLIC WORKS
N MAY.

LONGSTANDING PROSLEMS RELATING TO THE AIR QUALITY AT
WATERSIDE MALL, EPAS CENTRAL HEADQUARTERS BITE, CAME TO A HEAD
LAST YEAR WHEN CLUSTERS OF PEOPLE NN SEVERAL LOCATIONS WHERE
NEW CARPET HAD BEEN LAID BECAME BL. WHEN THIS WAS REPORTED TO
EPA FACILITIES MANAGEMENT AT THE BEGINNING OF 1388, NO ACTION OF
ANY TYPE WAS TAKEN TO IDENTFY AND REMOVE THE SUSPEGTED
SOURCES OF POLLUTION. BUILDING RENOVATIONS CONTINUED AND
ADDITIONAL EMPLOYEES BECAME ILL. WITHIN ONE BRANCH IN A DIVISION
OF THE OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE (OSWER),
EIGHT OUT OF 28 PEOPLE WERE AFFECTED. FOUR HAD TO BTOP
WORKING AT THE BURLDING AND FOUR HAD SIGNIFICANT HEALTH

£ |

PROBLEMS BUT CONTINUED TO WORK INSIDE. IN ANOTHER DIVISION OF
OSWER WITH ABOUT 82 PEOPLE, AT LEAST NINE WERE AFFECTED, FIVE
BEVERELY, ONE SOMEWHAT LESS, AND AT LEAST THREE HAD BIGNFICANT
HEALTH PROBLEMS.

BY MAY, THERE WERE SEVEN OF US IN THE MALL AND EAST TOWER
AREAS WHO HAD BECOME S0 BEVERELY AFFECTED THAT OUR DOCTORS
ADVISED US TO TRY TO ARRANGE WORKING OUT OF OUR HOMES OR AT
SOME OTHER LOCATION. A LARGER GROUP OF PEOPLE WHO WERE NOT
QINTE AS BEVERELY AFFECTED STRUGGLED TO CONTINUE TO WORK
INGIDE THE BUILDING. NONE OF THE BUSPECTED SOURCES OF THIS
OUTBREAK OF ILLNESS, INCLUDING THE NEW CARPETING, WAS EVER
REMOVED. BUBSEQUENTLY, AT LEAST BEVEN OTHERS HAVE HAD TO BTOP
WORIKING AT WATERSIDE.

PROGAAM MANAGERS, PEOPLE SICK FROM INDOOR AR, AND VARIOUS
HEALTH PROFESSIONALS, AND UNION OFFICIALS HAVE HAD A GENERALLY
FRUSTRATING TIME GETTING EPA TO ACT RESPONSIBLY, RESPONSIVELY,
AND COMPETENTLY. '

T 18 IRONIC THAT, IN RESPONSE TO PREVIOUS INCIDENTS OF LLNESS
RELATED TO NEW CARPET, EPA A FEW MONTHS EARLIER INCLUDED IN ITS
EXCELLENT INTERNAL INDOOR AR POLICY (APPENDIX ) PROVISIONS FOR
PREVENTING JUST SBUCH AN OUTBREAX.

i
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TRAUMA AND DISTRESS OF THiS RLNESS.

THE OVERALL AR QUALITY PROBLEMS AT WATERSIDE ARE MANY AND
COMPLEX. EVEN WITH THE MANY RESOURCES AT T8 COMMAND, EPA HAS AT
BEST HAD A DFFICULT TIME TRYING TO DEAL WITH THESE PROBLEMS AND WITH
THE EPIDEMIC IN THE BURLDOMA OVER THE PAST YEAR. WHEN EPA RECENTLY
ATTEMPTED TO CONDUCT AN AR MOMITORIMG SURVEY, THE BUILDING OWNER
REPORTEDLY INCREASED THE VENTRATION RATES 8Y A FACTOR OF TWO OR
THREE DURING THE TIME OF THE BUAVEY.,

WE HAVE YET TO LEARN THE NUMBER OF PECOPLE WHOSBE HEALTH HAS
SEEN AFFECTED BY RENOVATIONS DONE AT WATERSIDE OVER THE PAST YEAR
AND A HALF, BUT MINIMUM NUMBERS INGLUDE:

‘ .
‘AT LEAST § EPA EMPLOYEES WHO HAVE LEFT EPA FOR HEALTH
REASONS ARISING FROM INDOOR AIR POLLUTION

‘AT LEAST ELEVEN EPA EMPLOYEES WHO ARE AT HOME OR IN
ALTERNATIVE WORK S8PACE

OVER 100 EPA EMPLOYEES WHO HAVE GONE TO THE HEALTH UNIT
OVER EFFECTS FROM INDOOR AIR POLLUTION

18 ?&EHMMSWR&MD HLNESS TO THE AGENCYS
| T U3

HEALTH AND BAFETY INVE TOR AT THE HEIGHT OF THE
CARPET CRUSES -

SUT THIS IS JUST THE TP OF THE ICEBERQ. THERE ARE THOSE
WHO ARE NOT AWARE THAT IT IS THE INDOOR AIR AT EPA THAT IS AFFECTING
THEIRA HEALTH AND PRODUCTIVITY. THROUGHOUT THE WORK WEEK THESE
PEOPLE POP BUDAFEDS AND GO THROUGH A BOX OF KLEENEX. THERE ARE A
GO0D MANY WHOSE HEALTH AND PRODUCTMITY HAD BEEN AFFECTED FOR A
TIME OR STILL ARE AFFECTED, BUT NOT TO THE EXTENT THAT THEY WERE
COMPELLED TO STAY OUT OF WATERSIDE. THERE ARE THOSE WHO HAVE LEFT
EPA WITHOUT FORMALLY REPORATING THAT THEY LEFT DUE TO ILLNESS. SBOME
FOUND UPON LEAVING THE BUILDING THAT THEIR HEALTH PROBLEMS
CONTRACT EMPLOYEES, RETIREES WORIING FOR EPA THROUGH THE AMERICAN
ASSOCIATION OF RETIRED PERSONS, STAY-IN-SCHOOLS (HIGH BCHOOL AND
COLLEGE STUDENTS), CONTRACT BURLDING SERVICE AND SECURITY STAFF, AND
THE WORKERS LAYING THE CARPET WHO HAVE NEVER EVEN BEEN COUNTED.

THE RANGE OF BULDING-RELATED SYMPTOMS INCLUDES A VARIETY OF
MODERATE AND ACUTE RESPIRATORY PROBLEMS; HEADACHE; BORE THROAT;
BURNING EVES, LUNGS, AND SXIN; RASHES; FATIGUE; LARYNGITIS; CLUMSINESS;
DISORIENTATION; LOSS OF BALANCE; NAUSEA; NUMBNESS IN EXTREMITIES AND
FACE; AND DIFFICULTY WITH MENTAL TASKS. REPRODUCTIVE EFFECTS ARE A

CONCERN AS WELL. THE OCCUPATIONAL HEALTH PHYSICIANS SOME OF US HAVE

SEEN BAY THE MOST COMMON PROBLEMS INCLUDE UPPER AND LOWER
RESPIRATORY IRRITATION, INTOXICATION-TYPE BYNDROME, OCCUPATIONAL

ASTHMA, AND CHRONIC HYPERSENSITIVITY PNEUMONITIS. THE EFFECTS ON THE

CENTRAL NERVOUS SYSTEM EXPERIENCED BY MANY OF US DONT LEND
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THEMBELVES TO READY DIAGNOS!S. SOME OF THE PEOPLE WHOD HAVE BEEN
AFFECTED, BUT NOT TO THE POINT WHERE THEY HAVE BEEN COMPELLED TO
LEAVE THE BURLDING, EITHER S8EE NO PHYBICIAN AT ALL OR SEE A FAMLY

DOCTOR OR ALLERGIST WHO I8 NOT FAMILIAR WITH OCCUPATIONAL OR
ENVIRONMENTAL HEALTH

SOME ARE ABLE TO FUNCTION IN MOST BULDINGS OTHER THAN
WATERSIDE. SOME HAVE NO PROBLEMS VISITING HAZARDOUS WASTE BITES FOR
A WEEX AT A TIME, BUT BECOME ILL AFTER 18 MINUTES INSIDE WATERSIDE.
OTHERS HAVE BECOME PROGRESSIVELY REACTIVE TO TRACE AMOUNTS OF THE
MYRIAD VOLATILE ORGANIC COMPOUNDS BN OUR ENVIRONMENT WHICH MOST
PEOPLE TAXE FOR GRANTED. THERE ARE THOSE WHO SUFFER WHEN EXPOSED
TO THE PRESUMED BICLOGICAL AGENTS BN THE A AT WATERSIDE, WHEN
EXPOSED TO AREAS THAT WERE RENOVATED OR CARPETED DURING THE LAST
FEW YEARS, OR WHEN THE VENTILATION SYSTEM 18 NOT OPERATING NORMALLY
OR NOT OPERATING AT ALL -~ BUT WHO RECOVER OVER TAE.

APPENDIX | CONTAING PERSONAL HIBSTORIES REPRESENTATIVE OF THOSE
PEOPLE WHOGE HEALTH AND LIVES HAVE BEEN AFFECTED BY THE AR QUALITY
AT EPA HEADQUARTERS.

WHAT HAPPENED TO US

THERE ARE PEOPLE WITH ALLERGES WHO MAY BE AT GPECIAL RIBK TO
INDOOR AR QUALITY PROBLEMS, AND THIS RIGK BHOULD BE CONSIDERED IN THE
FORMULATION OF INDOOR AR QUALITY STANDARDS. BUT LLNESS FROM INDOOR
AR DOES NOT RESPECT AOE OR HEALTH. mqmmmmmn

WORK INSIDE WATERBIDE HAVE NOT HAD A HISTORY OF ALLERGIES. OUR
GROUP INCLUDES PEOPLE N THEIR PRIME, IN THER TWENTIES, EX-JOGGERS, AN
EX-MARATHON RUNNER, A KARATE BLACK BELT, AND OTHERS WHO WERE IN

GO00D HEALTH BEFORE THEY WERE AFFECTED. THERE ARE NDIVIDUAL
CHEMICALS OR COMBINATIONS OF CHEMICALS FOUND IN OFFICES AND OFFICE
BULDINGS - NOT ALL NECESSARILY COME FROM CARPET AND RENOVATION
MATERIALS - WHICH CAN APPARENTLY PRODUCE BHORT- AND LONG-TERM
HEALTH EFFECTS. ALTHOUGH OUR ILLNESS WAS PREVENTABLE, NONE OF US,
EXCEPT FOR SOME OF THOSE WHO HAVE BECOME ILL THIS YEAR, WERE
WARNED.

WHEN YOU FIRST FEEL ILL, YOU TRY TO DENY IT BECAUSE YOU DONT
WANT TO INTERAUPT YOUR WORK AND YOUR HOME LIFE. YOU WONDER WHAT
KIND OF BUG YOU HAVE - SOME OF US THOUGHT WE MIGHT HAVE HAD MONO,
AIDS, OR LYME DISEASE. SOME OF THOSE AFFECTED REACHED A TURNING
POINT WHERE THEY RMPROVED OR THEY STABILIZED TO WHERE THEY COULD
FUNCTION AT A REDUCED LEVEL NSIDE WATERSEDE. OTHERS GOT WORSE.
MOST OF US WHO CAN NO LONGER GO INTO WATERSIDE, HAVE NOT BECOME
LESS REACTIVE. SOME HAVE BECOME PROGRESSIVELY MORE REACTIVE. M
SPEAKING OF REACTIONS TO PARTS PER MILLION, BILLION, OR EVEN TRLLION OF
BUBSTANCES OR COMBINATIONS OF SUBSTANCES WHERE REACTIONS ARE
NORMALLY ASSOCIATED WITH PARTS PER THOUSAND.
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HOME LIFE AND OTHER ACTMITIES. 18 IV SENSSLE TO IGNORE THE SVMPTOMS -
YOU OFTEN REACT N BULDINGS TO THINGS YOU CAN'T EVEN BMELL OR YOU
SMELL BUT DONT RECOGNIZE - AND ENDURE THE PHYBICAL MISERY AND
TEMPORARY MENTAL DYSFUNCTION? OR I8 IT BENGIBLE TO DROP OUT OF YOUR
LIFE AND LIVE AS A RECLUSE AT HOME OR IN A REMOTE AREA TO AVOID THE
VOLATILE CHEMICALS OF THE 20TH CENTURY? THERE ARE NO GOOD ANSWERS

TO THIS DILEMMA.

SUSSEQUENT DEVELOPMENTS

WHEN THE CARPET CRISIS BROXE N MAY 1008, A DVISION OF THE OFFICE
OF SOLID WASTE AND EMERGENCY RESPONSE HAD BEEN SCHEDULED TO MOVE
INTO NEWLY-RENOVATED SPACE IN THE MALL AREA. THE MOVE WAS HELD UP
PENDING AN EPA MANAGEMENT DECISION ON THE PROSLEM BATCH OF CARPET.
THAT GUMMER, EPAS ADMINISTRATIVE MANAGEMENT DECIDED YO GO AHEAD
WITH THE OSWER MOVE ON A VOLUNTARY BASES. EMPLOYEES WERE ANXIOUS
TO LEAVE THEIR LOW-CELING, OVERCROWDED, TEMPORARY OFFICES. THESE
TEMPORARY OFFICES HAD ASSESTOS CAUMBLING FROM THE CEILINGS AND
WERE INFESTED WITH MICE AND ROACHER. UNDER THESE CIRCUMSTANCES,
MOST ELECTED TO TAKE THER CHANCES N THE NEWLY-CARPETED SPACE. THE
VACATED TEMPORARY WORK BPACE WAS THEN REMODELLED DURING WORKING
HOURS BN SUCH A MANNER THAT FOR BEVERAL WEEKS ASBESTOS FELL ON
EMPLOYEES AEMAINING IN THAT SECTION OF THE BULDING. SEVERAL PEOPLE
BROKE OUT WITH SEVERE SION RASHES FROM THE ADHESIVE USED IN LAYING
FLOOR TRE.

: "'mh‘@fmm%mmmea
HEADQUARTERS OF ALL PLACES 18 LOST ON FEW PEOPLE. WHAT 18 DOUBLY
IRONIC 18 THAT THERE HAVE BEEN REPEATED INDOOR AR QUALITY PROBLEMS
EXPERIENCED WITHIN THE DIVISION RESPONSIBLE FOR EPA'S INTERNAL
ENVIRONMENTAL HEALTH AND BAFETY. WHEN THIS AGENCY PROGRAM MOVED
OUT OF WATERSIDE TO THE HEADQUARTERS FACILITY IN THE FARCHLD
BULDING BN SUMMER 1907, BOME §TAFF DEVELOPED RESPIRATORY AND OTHER
PROBLEMS THEY ASSOCIATED WITH NEW CARPET IN THE BULDING. THEN THIS
PAST APRIL, THIS DIVISION MOVED BACK TO WATERSIDE, AGAIN INTO NEWLY-
RENOVATED SPACE. AGAIN, MANY PEOPLE IN THIS DIVISION HAVE DEVELOPED
RESPIRATORY SYMPTOMS. ONE PERSON WHO HAS DEVELOPED PROBLEMS WITH
BREATHING HAS DECIDED TO STICK IT OUT IN HER NEW OFFICE. ANOTHER
PERSON WHOSE SXIN BROKE OUT IN RED SPLOTCHES WHENEVER SHE ENTERED
HER DIVISIONS NEW SPACE WAS RELOCATED TO AN OFFICE REMOVED FROM
HER DIVIBION. SHE MAS SINCE LEFT EPA.

BN APRAL 1988, EPA BAPOSED A MORATORIUM AT HEADQUARTERS ON
FURTHER LAYING OF THE BATCH OF CARPET ABSOCIATED WITH THE OUTBREAX
OF LLNESS. BUT THIS PAST WINTER EPA STATED THAT IT WOULD INSTALL SOME
OF THE REMANING CARPET AT EPA'S LABS IN EDISON, NEW JERSEY, AND
RESEARCH TRIANGLE PARK, NORTH CAROLINA.

THIS PAST APRIL. THE BULDING OWNER AT WATERSIDE ALLOWED
ANOTHER TENANT, THE GENERAL ACCOUNTING OFFICE, TO INSTALL NEW CARPET
SELIEVED TO EMIT "4PC", A STYRENE SUBSTANCE BUGPECTED IN THE OUTBREAK
OF ILLNESS AT EPA. VAPORS FROM THIS CARPET GO INTO EPAS HALLWAYS.
EMPLOYEES ARE CONCERNED, BUT EPA SAYSB THIS I8 A MATTER BEYOND T8
JURISDICTION.
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VARIOUS BTUDIES RELATRNG TO THE CARPET AND MDOOR AR QUALITY AT
EPA NEADQUARTERS HAVE BEEN INITIATED. A MODIRCATION I8 PLANNED TO
THE AR BYSTEM IN THE LIBRARY AREA, ALTHOUGH EPA'S OFFICE OF
ADMNISTRATION REPORTED THAT THIS QUARTER OF A MILLION DOLLAR PROJECT
WAS DESIGNED WITHOUT CONBIDERATION OF AR QUALITY BTANDARDS.

DESPITE THE POOR AR QUALITY AT WATERSIDE AND CONTINUING
INCIDENCES OF EMPLOYEES SECOMING ILL, THE OFFICE OF ADMINISTRATION
ANNOUNCED ON MAY 23 THAT BUILDING RENOVATIONS WOULD BE DONE DURING
NORMAL WORK HOURS N ORDER TO CONTAIN COBTS. EMPLOYEES WERE
INCREDULOUS. THE UNIONS RESPONDED WITH A REQUEST TO BARGAIN OVER
THIS ISSUE. THE OFFICE OF ADMINISTRATION HAS AGREED TO BARGAM, BUT
REITERATED TWO WEEKS AGD THAT IT STILL PLANNED TO CONDUCT BOME
RENOVATION ACTIVITIES INVOLVING THE RELEASE OF TOXICS DURSNG NORMAL
WORK HOURS.

ON JUNE 10, THERE WAS A RELEASE OF XYLENE FUMES IN THE EAST
TOWER WHEN A CONTRACTOR APPLIED A BEALANT CONTARING XYLENE ON THE
ROOF NEAR AN A INTAKE DAMPER. THE OFFICE OF ADMINISTRATION
REPOATED THAT SEVEN EMPLOYEES BECAME VISBLY ILL. AT LEAST ONE OF
THESE PERSONS HAS HAD SERIOUS CONTINUING PROBLEMS INSIDE THE
BULDING EVER SINCE. STAFF FROM THE AGENCY'S INTERNAL ENVIRONMENTAL
HEALTH AND BAFETY DIVISION RESPONDED TO THIS INCIDENT BY GONG ARDUND
THE EAST TOWER WITHOUT RESPIRATORY PROTECTION OR
SAMPLING/ANALYTICAL EQUIPMENT, SNIFFING WITH THEIR NOSES TO TRACK
DOWN THE FUMES. OTHER STAFF FROM ENVIRONMENTAL HEALTH AND SAFETY
WERE ABLE TO OBTAIN A MATERIAL BAFETY DATA SHEET WITHIN AN HOUR AND A
HALF, WHICH IDENTIFIED THE FUMES AB XYLENE. THE OFFICE OF

" .

ADMBMISTRATION REPORTED THAT WITHIN FOUR HOURS (T WAS ABLE TO COME
TO A DECISION ABOUT THE XYLENE, WHICH WAS NOT TO EVACUATE THE EAST
TOWER.

A GROUP OF BERIOUSLY AFFECTED EMPLOYEES REQUESTED LAST MARCH
TO MEET WITH THE AGENCYS TOP ADMINISTRATIVE MANAGEMENT TO DISCUSS
ENSURING COMPETENT, RESPONSIBLE, AND RESPONSIVE MANAGEMENT FOR
DEALING WITH THE MANY PROBLEMS ARISING FROM INDOOR AR POLLUTION AT
HEADQUARTERS. THE ADMINISTRATION NEVER RESPONDED TO THIS REQUEST.

THE PRESSING AIR QUALITY PROBLEMS AT HEADQUARTERS ARE FAR FROM
BEING MASTERED. IT WLl TAKE COMMITTED ACTION ON THE PART OF THE
ADMNISTRATION TO ENABLE THE REINTEGRATION INTO WATERSIDE OF AFFECTED
EMPLOYEES WHO HAD TO 8TOP WORKING INSIDE THE BULDING. LAST WEEK, WE
WROTE TO THE NEW ADMINISTRATOR ABOUT THE CONTINUING PROBLEMS
ARISING FROM AIR QUALITY AT HEADQUARTERS AND ASKED THAT ME DESIGNATE
nmnmmxmmuudﬁm.

APPENDDX (8 CONTAINS A MEMORANDUM FROM WITHIN EPA'S INDOOR AR
DIVISION DOCUMENTING SOME OF THE LONGSTANDING PROBLEMS WITH THE
HEADQUARTERS VENTILATION SYSTEM STILL AWAITING SBOLUTION BY EPAS
ADMBAISTRATIVE MANAGEMENT. THIS REPORT COMES OUT OF A BROADER
EFFORT TO CHARACTERIZE THE DESION AND OPERATIONAL PROBLEMS WITH THE
VENTRATION BYSTEM AT WATERSIDE.

mammmmwmmmnm
SOME ARE WITHOUT WORK. APPROXBMATELY TEN PEOPLE HAVE BEEN
RELOCATED SINCE NOVEMBER TO WORK BPACE IN AN APARTMENT BULDNO
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THE LONG ROAD OF DECIBION-MAKING

WHEN GOMEONE WHO WORNKS AT EPA COMES TO UNDERSTAND THAT HE
OR BHE 18 BECOMMNG ILL FROM EXPOSURE TO A CHEMICAL OR A COMBINATION
OF CHEMICALS N THE AIR, WORKER, BUPERVISORS, MANAGEMENT, AND
TREATING PHYSICIANS MAY EMBARK ON A LONG ROAD OF DECISION-MAKING. AS
A WORKER, YOU HAVE TO CHOOSE WHETHER TO TOUGH-OUT FEELING BICK N
THE HOPE THAT IT WILL PASS, ALTHOUGH NOT ATTENDING TO YOUR ILLNESS
MAY RESULY IN WORSE RLNESS; OR TRY TO TAKE CARE OF YOURSELF,
ALTHOUGH THIS MAY RESULT N DIERUPTIONS TO YOUR WORK AND ULTIMATELY
YOUR CAREER, YOUR ORGAMIZATION, YOUR PERSONAL WELFARE, AND YOUR
'FAMLY'S WELFARE. A COMMON CHOICE I8 TO DENY THAT YOU SHOULD DO
ANYTHING ABOUT THE PRDSLEM.

SUPERVISORS PACE BSUES OF HOW TO KEEP A WORKER INTEGRATED IN
THE ORGANIZATION. VARIOUS SUPERVISORS HAVE BAID THEY ARE AT A LOES
OVER WHAT TO DO WITH SOMEONE WHO 18 UNABLE TO WORK AT FULL CAPACITY
OR WHO CANT COME INTO THE OFFICE, ATTEND MEETINGS, AND WORK WITH
OFFICE DOCUMENTS AND EQUIPMENT. WHAT ARE A BECRETARY AND
SUPERVISOR TO DO WHEN THE BECRETARY CANT BE IN THE OFFICE TO HANDLE
PAPERWORK AND TELEPHONES AND HELP OTHERS AS NEEDED?

WHEN SOMEONE CANT BE ON LOCATION TO CONTRIBUTE TO A PROJECT,
YOU CAN TRY WAYS TO GET AROUND THIS WITH TELECOMMUNICATIONS -
BPEAXER PHONES, FAXING, AND MODEMS - BUT OFTEN THIS 18 INCONVENIENT,
INEFFICIENT, DISRUPTIVE, OR UNWORKABLE.

[" Yok G0 TO A DOCTOR HOR ADVICE AND BOTH OF YOU ARE FACED WITH A
DILEMMA: DO YOU CONTINUE AT WORK AND RISK GETTING SICKER WITH AN ILL-
DEFINED LINESS THAT NO ONE UNDERSTANDS? DO YOU WITHDRAW FROM THE
WORKPLACE AND STOP GOING TO OTHER PLACES WHERE LOW EXPOSURES CAN
AFFECT YOU, N THE HOPE THAT YOU MIGHT RECOVER FROM BOTH THE EFFECTS
OF THE BICKNESS AND FROM THE GENERAL CONDITION? THERE 8 NO WAY TO

PREDICT WHETHER OVER TIME YOU WILL RECOVER FROM THES CONDITION. DO

YOU GIVE UP YOUR JOB TO TRY OUT ANOTHER WORKPLACE ON A GAMBLE THAT
T TOO WONT CAUSE YOU TO BE BICK? DO YOU AVOID GOMNG TO NEW PLACES

BECAUSE THE AIR MIGHT MAKE YOU 8ICK?

WE EXCHANGE EXPERIENCES AMONG OURSELVES ABOUT OTHER OFFICE
BULDINGS, HOTELS, STORES, MALLS, INDOOR MARKETS, SCHOOLS, DOCTOR'S
OFFICES, HOSPITALS AND CLINICS, RESTAURANTS, PLACES OF WORSHIP,
GREENHOUSES, AND OTHER PLACES THAT AFFECT US TO MINRAZE THE RUSSIAN
ROULETTE EFFECT ON US OF BREATHING INDOOR AW THIS 18 SOMEWHAT
HELPFUL, SUT WE ALL DONT REACT TO THE SAME THINGS, TO THE SAME
DEGREE, OR AT THE SAME RATE.

OUR LIVES ARE FULL OF GURPRISES. YOU WALK INTO A PLACE YOU
THOUGHT BAFE, ONLY TO BE CAUGHT IN FUMES FROM PAINT, CLEANING AGENTS,
PERFUME, NAL POLISH, CIGARETTE BMOKE, COMMON TOLUENE/XYLENE MAGIC
MARSGERS, WHITE-OUT, NEW FURNITURE, ELECTRONIC EQUIPMENT AND JET INK
mmmcmm.mmdiﬁm.mm
NEVER ENDS.

WHEN YOU GET A REACTION, THE EFFECTS ARE OFTEN NOT CONFINED TO
WORK. THEY CAN BTAY WITH YOU FOR DAYS OR WEEKS, AFFECTING YOUR
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NEAR THE EAST TOWER. OTHERS HAVE LEFT THER PROGRAMS AND EVEN THER
CAREERS AT EPA. THOSE AFFECTED MOST SEVERELY INCLUDE AECRETARIES,
PROFESSIONAL STAFF, AND SECTION AND BRANCH CHIEFS. AS A GROUP,
SUPERVISORS WHO ARE AFFECTED SEEM MOST RELUCTANT OF ALL TO BE
IDENTIFIED AS HAVING THESE PROBLEMS, BELIEVING THAT THIS CAN BE HIGHLY
DETRIMENTAL TO THEIR CAREERS AS MANAGERS. THE PERSONAL HBTORES N
APPENDIX | DOCUMENT SOME OF THE TRAUMA AND TURMOL THESE ILLNESSES
HAVE CAUSED IN OUR VOCATIONAL AND PERSONAL LIVES.

PEASONML EXPERIENCES DF ROBBIRE LIVELY-DIEBOLD

As the result of my personal cosmitment to the preservation
of the natural and human environment, I identified the
Environmental Protection Agency (EPA) as the place vhere my
caresr efforts vould be most effective. To me, employment by
EPA vas not just a job but the focus of my social concern. I
pursusd my career at EPA for eleven years both in Region V in
Chicago, Illinole and at Headquarters in Washington, D.C.
Although I experienced success in achleving protection of the
eavironment, EPA was not succeseful in protecting me from jtg
environment. As the result of having to perfors my job iIn
unsafe conditions, my health has been damaged, perhaps
irreparably, my career potential has been destroyed, my life
cholices compressed to a very small sphers. I have beesn soclally
isclated, my ability to earn a living taken out of l-r control
and I am dependent mpon the decisions of the Department of Labor
for income and payment of medicsl expenses. By August of this
year I will no longer have & job. The Agency l‘..lpollllhll for my
condition may choose to no longer have any obilgatlon tovard
making accommodations for my problem.

Exposures to indoor alr pollution in poorly ventilated
bulidings such ss Materside Mall have turned a healthy, athletic
person vho jogged tventy miles a week, 1llfted waighta and did
aerobics into a person of limited activity. I can no longer jog
due to lung pain and have dlfficulty breathing while doing lignt

exercise or wvhen exposed to low to moderate levels of
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pollutants. In addition, I now react to products that are
in comson use, such as cleaning supplies, perfumed products,
paints, solvents, petroleum-based compounds, clgarettes, and
chemicals found on fabrics, such as formaldehyde. To achieve

the clean environmsentsl conditions I require to be reasonably
comfortable and fres from pain and resctions, I spend most of my
time in a stripped room with two air filters and limit my
encursions from homss. I must wear & respirator to travel in a
car and in bulldings where I cannot avoid exposures. Every trip
outside my home sust be planned to avoid or limit exposures.
These trips are spaced to keep my imsune system from belng
overloaded. I avoid malls and shop moastly by catalog. I have
wvery 1little social 1ife simce restaurants, theaters, and homes of
friends often have intolerable levels of pollutants. My husband,
a phD. physicist sust do the housevork and assuse many of my

formar responsibilities.

I have not been able to travel to see my children or to
participate in milestone occasions in their lives. Ny grandson
was nl-n'u two years old before I sav him. I must read the
nevspaper outdoors and wash my hands after each section to
prevent becoming 111. All nev magasines, books and certaln
photocopied documents must be sired out to allov solvents to

off-gas before I can read thea.

One of the most distressing consequences of my exposure is
the change from being considered a valued, effective employes
into one that is written off as "damaged goods®, and consldered

l 1"

b

unable to "do the job®. BSome supervisors sre at a loss on how
to keep employees integrated into the organisstion while others
do not even try. I face the dual problems of being unable to
find a location vhere I can parform & job vhile protecting my
health and also finding an employer without prejudice against a
person with my health handicap.

My problems are the direct result of my exposures in EPA over
two periods. The first vas on January 20, 1900 and
intermittently over the next several weeks. I experienced loss
of voice, burning of my face, difficulty breathing, disziness,
loss of mesory, mental confusion, facial rashes, and loss of
ability to concentrate. After five weeks out of the building
-ut symptoms disappeared. Ny doctor allowed me to return to
work vith the restrictions that I must be placed in an area
vithout on-going renovations such ss painting and carpet
installation and with fresh air intake and ventilation that
would meet standards established by the American Soclety of
Heatling, Refrigeration and Alr Conditioning Engineers (ASHRAEZ).
I returned to work at the end of March, 1988 and was told that
there vas not an ares vithin Materside Mall that would meet
ASHRAE standards. I had to work in an area where the rest of my
section had been moved while our original area was remodeled.
Although my supervisor assigned me tasks out of the building
whenever possible, I again emperienced reactions that escalated
in severity. Within ten days after my return to work, all my

symptoms, including neurological problems had returned. On
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RECOMMENDATIONS

THE BAL YOU ARE CONSIDERING 18 A GOOD ONE. WHAT FOLLOWS ARE
RECOMMENDATIONS FOR EMPHASIS OR INCLUSION.

INDOOR AR QUALITY

THERE 1S A NEED FOR BETTER UNDERSTANDING OF THE RANGE OF INDOOR AR
CHEMICALS THAT CAN AFFECT PEQPLE, ESPECIALLY CHEMICALS N
COMBINATIONS, RATHER THAN JUST SS0LE CHEMICALS.

ALGORITHMS, PEOPLE WHO FLSS SULOSIO8 NEED TO BE TRANED N THE
AUDBMENTS OF PUBLIC HEALTH AND MEED ALGORITHMS TO EVALUATE A
BULDING AND TO EVALUATE PROBLEM AREAS WITHIN A BULDING.

AR QUALITY STANDARDS, OOMBEMSUS STANDARDS FOR ACCEPTABLE INDOOR
AR QUALITY, SUCH AS ASHAAL SHOIRD BE REEVALUATED TO ACCOUNT FOR
BUILDING RENOVATIONS, CAAPETING, BLECTRONIC EQUIPMENT, AND BIOLOGICAL
AGENTS; AND ADORESS AR GUALITY POR ALL PERSONS - HEALTHY, BICK,
ALLERGIC, AND CHEMICALLY HYPERSENSITVE.

BULDING CODES, BULDING CODES BHOULD BE DEVELOPED TO INTEGRATE
GOOD INDOOR AIR QUALITY PRINCIPLES.

g

NDQOR AR QUALITY AUTHORITY

AN INDOOR AIR QUALITY CERTIFICATION AUTHORITY BHOULD BE CREATED, 80
THAT BUILDING BUYERS, RENTERS, OCCUPANTS, AND VISITORS CAN HAVE
BTANDARDIZED BITE-SPECIFIC INFORMATION ABOUT THE QUALITY OF AR INSIDE
PUBLIC, COMMERCIAL AND MULTI-TENANT RESIDENTIAL BUILDINGS.

DENTIFYING HAZARDS

JESTING. MANUFACTURERS OF CONSUMER PRODUCTS, SUCH AS BULDING AND
OFFICE PRODUCTS AND COBMETICS, CONTAINING VOLATILE ORGANIC MATERIALS,
SHOULD TEST THESE MATERIALS UNDER A PROTOCOL INCORPORATING WORST-
CASE CONDITIONS, SUCH AS IN AN UNVENTRATED CUBBYHOLE OFFICE. THIS
WOULD BE COMPARABLE TO THE WAY BRIDGES ARE DESIGNED. RESULTS OF
TESTS SHOULD BE ON FILE WITH EPA .

LABELLING. THE HAZARDS OF CHEMICALS USED IN BULLDING CONSTRUCTION
AND RENOVATION AND MAINTENANCE, FURNISHINGS, OFFICE EQUIPMENT AND
SUPPLIES, AND PERSONAL ITEMS SUCH AS NAL POUSH, PERFUME/COLOGNE
SHOULD BE LABELLED. PRODUCTS CONTAINING VOLATILE ORGANIC MATERIALS
AND CARCINOGENS BHOULD LABEL ALL INGREDIENTS IN ORDER OF DECREASING
CONCENTRATION. BUILDING MANAGERS, OCCUPANTS, AND VISITORS HAVE A
RIGHT, NEED, AND RESPONSIBILITY TO KNOW AND ADDRESS THESE HAZARDS.
INGREDIENT LISTING SHOULD ENCOURAGE REDUCED USE OF HARMFUL
MATERIALS.

_az—



April 7, 1988 a carpet was instsiled in an adjacent corridor and
I experienced anaphylactic shock that was more severs than in
January. 1 wvasf helped cut of the building and on the advice of
my doctor, have not reentered lll‘lt'- (Additional detalls of my
exposure are In Appendix I, Personal Mistory 85.) I nov have
not worked 16 monthe. Some of my sysptoms cleared up after a
few months but I began to react to many other lov level
exposures. It took months for my lung pain and neurological
disorientation to become less severe. I vas vithout normal use
of my voice for seven months. RExtensive speech therapy helped me
to regain normal function alt‘lnugh 1 lose my voice upon exposure

to various pollutants.

I have not been offered any hope that I will ever return to
my former level of health. There is little medical knowledge
about the health problems resulting from indoor air pollution.
The main medical trestment for my condition is avoidance,
although others Bite syself eften take sultiple medications.
Avoldance measesed 1o pretect wy heaith are expensive and have
varying degreed of success, Fer example, the existing fuel oil
furnace in -; houee smst 0o meved outeide to prevent my
recurrent reactions. It will cost at lesst seven thousand
dollars. 1 have spent over ons thousand dollars on air filters,
none of vhich is covered by insurance. Although avoidance has
ite cost, the worst impact le not financial but the loss of the
abllity that most people take for granted - that of living a
normal 1ife. Mow will I be cosmpensated for that loss?

[ l ‘l"oot norsal. My h*dlcap is not visible. But I am not
alone. Conditions such as mine are becoming all too common.
Presently, no individual s protected from the dangers of indoor
air poliution. This could happen to anyone. FPeople are being
exposed in Federal agencies as well as the private sector.
Visitors from other countries have been affected in our
bulldings. I have baen contacted by psople from all over the
country with sisilar problems. I have not been able to resolve
their problems nor sy own. The problem of indoor air pollution
that has adversely affected and continues to affect millions of
people requires federal action such as set forth in this bill.
Delsy in its psssage and implementation will increase the toll
on pecple’s lives, health, careers and financial 1ivelihood.
Delay will also increase costs to business and industry for
heaith care, lose in productivity and disability payments. For
these and other reasons in the submitted testimony I support
this bl11.
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RIGHT 1O KNOW, ALL NEED TO I080W WHICH PRODUCTS CONTAN CHEMICALS
WHICH ALONE OR I COMBINATION CAN MAKE PEOPLE L. BPECIAL EFFORT
BHOULD BE MADE TO IDENTFY CHEMICALS OR COMBINATIONS WHICH AT VERY
LOW CONCENTRATIONS CAN PRODUCE ADVERSE HEALTH EFFECTS N HEALTHY
PEOPLE, N CHEMICALLY HYPERSENSITVE PEOPLE, AND IN CHLDREN. AIR
SAMPLING 18 A POOR SOLUTION FOR EVALUATING THESE HAZARDS. T8
EXPENSIVE, ITS BMPRACTICAL, AND SAMPLING AND ANALYTICAL METHODS FOR
MANY CHEMICALS ARE NOT AVALABLE. [N ADDITION, AIR BAMPLING DOESNT
ADDRESS CHEMICALS ACTING IN COMBINATION.

EPA SHOULD DESIGNATE PRODUCTS TO BE AVOIDED BY PEOPLE WITH CHEMICAL
SENSITMITIES. THIS DESIGNATION SHOULD BE INCLUDED OM PRODUCT LABELS.

BULDING OCCUPANTS SHOULD BE QJVEN ADVANCE NOTWICATION OF PESTICIDE
USAQGE

LONTROLLING YOLATLES

VOLATIUITY LBAITS BHOULD BE SET FOR CONSUMER PRODUCTS USED INDOORS.
ADDITIONAL TESTING SHOULD BE REQUIRED FOR PRODUCTS CONTAINING
ACUTELY TOXIC BUBSTANCES AND CARCINOGENS, JUST AS RESPONSIBLE
MANUFACTURERS ALREADY DO OUT OF LIABILITY CONSIDERATIONS. THE
AEGULATION OF THESE PRODUCTS SHOULD BE MANDATED UNDER A STATUTORY
TIME SCHEDULE.

CHEMICAL HYPERSENSITNVITY
N‘NHHMNERHNIDIElﬁn&ﬂﬂmﬁ“10'!8&"‘"1“50”1‘&|U“Uﬂ£
INCIDENCE, TREATMENT, AND PREVENTION OF CHEMICAL HYPERSENSITIVITY.

AR QUALITY ADYOCATES, PROGRAMS GHOULD BE DEVELOPED TO ESTABLISH
AR QUALITY ADVOCATES IN BURDINGS. SUCH A PERSON BHOULD HAVE
AUTHORITY TO CONTROL WHAT MATERIALS ARE INTRODUCED INTO A BULDING
BY ANYONE, INCLUDING OCCUPANTS AND VIBITORS, AND TO DIRECT REMOVAL OF
SOURCES OF POLLUTION.

OQUTBREAKS OF ILLNESS, CRITERIA SHOULD BE DEVELOPED FOR AN APPROACH
TO PREVENT, MONITOR, AND DEAL WITH INCIDENTS OF BULDING-RELATED
SICKNESS. THIS BHOULD  LUDE MEDICAL TREATMENT, CAREER AND PERSONAL
COUNBEUJUIFORUIHL;“AHDCH"EWIIIUEHU‘HH!IUID.‘iOWNEHl
SHOLLD BE REQUIRED TO RESPOND TO PROTECT PEOPLE'S HEALTH.

—7 -

CRIMBIAL PENALTIES BHOULD BE IMPOSED WHEN NEGLIGENT OPERATION OF A
BULDING RESIATS IN SERIOUS BURLDING-RELATED LINESS.

HELPING VICTIMG

kl*ﬂﬂulPNGIMHIHGID.EEGUDUNEUlDlﬂﬂlN.‘HEﬂﬂ!KIﬂL
CONO"I!IUFTHUSEUHI)IEOOHEGI?(ﬂllllDOOﬂlll SOME MAY BE N
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A POSITION TO GET COMPENSATION, OTHERS NOT. WHO SHOULD PAY FOR
LOSSES OF INCOME AND OTHER EXPENSES AND HOW 18 ONE TO RECOVER

THESE LOSSES?

SPECIAL ADVOCACY, MEDICAL TREATMENT, FINANCIAL ASSISTANCE, AND
VOCATIONAL REHABILITATION PROGRAMS SHOULD BE ESTABLISHED FOR
BERIOUSLY AFFECTED PEOPLE. IT WILL BE NICE TO HAVE DEFINITIVE MEDICAL
RESEARCH ON BUILDING-RELATED RINESSES AND CHEMICAL HYPERSENSITIVITY,
SUT WE SHOULD NOT DEFER PROVIDING HELP TO THE GROWING NUMBER WHO
ARE SUFFERING FROM THESE PROBLEMS.

BULDING OCCUPANT BRL OF RIGHTE

A BLL OF RIGHTS BHOULD BE ENACTED FOR ALL BULDING OCCUPANTS -
HEALTHY, ALLEROIC, AND CHEMICALLY HYPERSENSITIVE.

-GZ~-



RISTORY {1

I have been experiencing ecute health effects including eys
irritation, headaches, sors throat, dlssiness, dlifficulty in
concentrating, some periodic breathing difficulties, occasional
nausea, and some neurological symptoss. 1 usually experience
these symptoms within an hour of arriving at my work space. If I
am able to be away from this space for some hours, the sysptoms
increasingly -nbn!d., although not totally. If I am on travel, I
do not experiencs these symptoms at all after I have rscovered
from baing in my space. These acute sy=sptoas first appeared
shortly after I moved to this space and have become exacerbated
eince the rencovatlion of the 88273 sultes. I have reported these
symptoms to the EPA Health Cliniec.

I believe the fect that I sm at grester risk than some
others in this space may potentially be becauss of my current
health situation; I slready have allergies to a number of
different comson substances. Discussions with those employees
wvho ars ssverely affected indicate that once hypersensitization
occuras, it could become irreversible and that the more "mlnor®
sysptons precede major onsats. I have no desire to be a victias
of these larger probleas.

threnicle of Past Meslth Problems

I have become alarmed by reports that Waterside Nall may be
8 ®aick building® and that the sres of the Mall we occupy may be
worse than other parts of the Mall cosplex. I have long wondered
if the building may be the scurce of these problems, and If my
current problems with the ares may be just an acute extenslion of
8 probles which has been develeping over the last several years,
exacerbated by the mewly reasveted spece.

If the ®sick building® ie trwe, I have a desper
concern than just mysslf-—ey eea le in doy care in the bottom of
the West Tower.

I moved to 8B314 im January 1983. In mid-June 1983 I
devaloped an intense irritstiom of the throat end begam to get
recurrent sinue Infections. I went te several doctors who were
unable to Mcntll{ the source of the problem, finally ending with
my current physiclan, who diagnosed the uonditloa as lll.r:rc
rhinitis, gave me a Rast test to determine sllergliss to the local
ecology, then put me on weekly shots of sllergy serum for pellens
and inhalants. Before this time, I had never expsrienced any
al:-r‘l: reactions to even the most universal allergens such as
poison lvy.

By mid-1983 my health was deteriorating badly. I was
experiencing recurrent colds, simus infections, costing of my
tongus, repetitive gastrointestimal difficulties, and fatigue so
severe that, even though it seemed completely impossible that I
had contracted AIDS, X had myself tested (negative result).

My health reached a nadir around early-1986é. I began
visiting a MD/nutritionist st that point, who suggested I be
tested for food allergies. I 4id so and discovered I had becoms
allergic to & nuaber of common food substances such as wheat,
menbers of the nightshade family (vhite potatoces, bell peppers,
oq?)lnnl:. tomatoes), and a number of other substances. Ny
existing but limited difficulty in processing cow's milk became
very severe, including rescticns to the amoust of cream
contained in the small 1/2 & 1/2 creamerse used for coffes. I was
placed on and atill observe a rigid elimination dlet, avoiding
substances caueing reactions. This diet has improved my health
markedly, but I bave not recovered cospletely, and may naver.

I have also been tested for Epstein-Barr (low-medium
titers), and matals. I have had Heidelberg tests, have had my
blood tested for imbalances, and have undergone & number of othar
tests to try to find the source of the problem--all to no avail.

I have consulted my WD/nutritionist and my doctor of
internal medicine on these matters and they both tell me I puat
consider the bullding as a possible source of these probless.

(May 26, 1980)

Subsequently, I was moved te several different rooms in
Waterside as EPA restored the space I was occupying.

I moved out of Waterside in December 1988 and wvorked at home
through February of this year. 8Since moving into EPA‘s
alternative workspace, I have experienced limited reactions to
the new workspace.

=OF -



RISTORY 02

Following recarpeting at EPA, thie person exparienced
central nervous system and respiratory symptoms, including
bronchitis, burning lungs, headaches, dizziness, difticulty
concentrating, numbness, and a clinically measurable decrease in
nerve conduction velocity. MNer physician told her mot to reenter
Waterside Mall. After leaving the bullding, she continued to
experience these sysptoms when exposed to relatively low levels
of solvents such as those commonly found in office supplies,
paint, home cleaning products.

She tried working ot home, but these lens continued with
other exposures. BShe interviewed for snother job and did not
suffer adverse heslth effects in the office wvhere she was
interviewed. She relocated at her own expense ($4000).

Her new employer has 8 self-reporting disability procedure.
She reported she needed special accommodations, was provided an
@ir filter, and was sllowved te crack open a window.

Even with these sccommodations, she continued to get sick.
Near her desk were two laser printers, a copy machine, and
secreteries who used various office supplies, Including white-out
and carbonless paper. BShe got headaches almost everyday. Thers
wers personal computers throughout the office. B8he had scute
health difficulties when copy machines were being repalred and
vhen she attended meetings whare special markers were used on
chalkless boards.

After requesting further scoommodations, she was repeatedly
har by ent. Ner supervisor told her that doctora®
letters documenting her condition were mot to justify
accommodations the open window and air fllter. The
supervisor requested she relesse her medical records. She did
So. Bhe now has & handicap discrisination grisvance pending.
Her union has backed her up strongly.

I

Except for dermatitis, she had me previous sllergles. She
dld not develop dermal probless at EPA. She has recentl
developed various food allergles. o

RISTORY #3

I left Maine and began working at EPA, Waterside Mall, in
April 1986é. I had last been checked for pulmonary function by
physiciens in Haine. Results indicatad normal range of vital
capacity and pulmonery function. Good health -~ ran marathons
until injured in 1984.

I noticed respiratory problems, particularly during that
girst wvinter, 1986-1987. I often had flu-like problems, nasal
congestion, constant need to clear throat. Pulmonary function
tests revealed mild to moderate respiratory disesse. I could not
function without Proventil inhaler as bronchial dilator. 8y that
time, I was working on tha Sixth Floor of the EBast Tower.

During the susmer of 1987 probless worsened. Nold was
ing on the carpet. The smell of mildev was pervasive.
and briefcase left over a weskend turned green.

I had previously had a good attendance record, seldom using
sick leave. I used every single day of sick leave I had, used
annual leave, and had to borrow sick leave. My office mate, who
was naver sick before, was constantly sick. My branch chlef, who
did not previocusly have headache problems, got headaches.

I moved to Crystal Mall IXI to a stuffy interior offlice with
poor ventlilation. 8Still, I am now off Proventil except for
ococasional use. 1 have missed only one day of work in nins
months, due to colds, flu. I lost some other time for dental
surgery. I no longer need Sudafed to slesp at nights.

I em firmly convinced that Waterside Mall dsmaged my health.
Yot I am not one to complain very much and you will not find my
nane among Agency statistics.

S



Nistery 84

1 was employed at EPA for three years and had been in
excellent health prior to my 11iness. In earl! December 1987, |
soved inte neuly renevoted sffice space In EPA's third floer
sall. 1 femgdiataly smelled o stromng chemical odor that
nasseated @me. Four days leter, | begon experiencing symptoms of
severe sorg throatl, headachss, mpuses, and buraing I{CI while in
oy office. These symptems wewld decrease oversight but would
roappesr when | returned Lo the office the mext day, Within 8
few weeks, | was alse experfencing focial burning, extreme
fatfigee, coughing 8nd chest palas, 8 chemical sncll and taste in
sy nose ond south, and @ facfal rash. Withia the space of fewr
sonths, oy superviser moved me te three locatlens withia the EPA
complen to Lry ond relfeve sy symptoms, | would not have amy
reaction for 3 few days, ond them the symptoms wowld reappear.

Uhile this was hoppening ot work, | was olse having prebleas
st home, Ny face burnad imn my kitchen, so | got rid of any
chenicals {a ay ltl?tl.ll s |uu¢r{ dotergent, cleaners,
smmonfia, etc. [ had the plilet Vights o my gos steve turmed off.
Hy fe-louws fastaltlied new corpet In their home and | could aet
enter thefr house for four months becavse [ experfeaced the some
syaptoms [ hod at werk, | began te have symptess while deing the
simplest things, such as resding mewspapers; walting to the
grocery store; going Into & smeky restavrant. (f | weat on @
trip, hed trouble finding o hetel reem whers 1 di¢ net react.

After five months o the CPA building, ] tried working
esutside the buiiding, 1§ Brled the 0.C. public 1ibrary next to
EPA, dut (lo{ bod sew rolle of corpet ready to be installed gad |
enperienced the some l‘aotool. 0 tried working at seversl
contractor's officesn,
sppear.

et ofter & fow days the symptoas weuld

Ia May 1900, ) weet o see oa occwpotions} physictan,
undervent seme ] é [
developed 2 syndrea

respiratory feritation secemdary to emposures to sieas from
rensvation risarily frem the new carpet spplied at EPA. My
docter receo ad that | Teave the source of contomination (Lhe
EPA Duilding) and toke stersid Inhalants te sea 1f the ssthmatie
bronchitis would improve. 1§ was eut of woerk for four menths
during the suamer,

After [ left EPA, ] tried to werk ot home ond had my work
files moved there, but 1 rescted to whatever small amount of
chenical was stil) om the pepers ond Mfiles. | would alse
esperience the sysptoms fer me apparent ressea: once & growp of
sick EPA l-p!l{lli set with o Department of Laber staffer in the
park maxt te the Russell Semate Office Dullding. After am hour |
started experioncing 2l sy sysptoms, [ never did find the
couse, but my face broke owt In welts and burned se badly that |
had to apply fce poacks to rallave the pain,

) SRSV B

! eventually found another Federal job ia the fall of 1908,
1 had te spend twe weeks there to ses If | wowld react to the
puflding before accepting the positioen. ] continued to be more
sansitive to ezposure to frritants, such os cigarette ssoke, but
by using ar alr filter | was able to reduce the Tevel of ay
syaptoms. Oy late fall, all of I‘ t{l'tlll had gradually
diminishad at work, MHowever, In April 1989, | was moved to 8
bosemant offfice which is lecated asbove the garage. The second
day ia the effice | smelled car exhaust snd within minutes was
experiencing faclal burning. Stnce that exposure 1 have again
baceme fincreasingly sensitive to sxpesure teo irritants, so that i
cannot resd the mewspaper without my face and eyes buraing. |
recently purchased o new cor and | am experiencing symptoms of
eye and faclal buraing whenever | am im 18,

The peint of my testimony 13 to get acress the fact that my
1ife was !- end c.nllnues to {n -= drastically altered 2s 2
result of exposure te & chemical or pollistant in the EPA
building, Activities that I once took fer gramted, such as
reading the mewspaper, were curtailed. Ny 1ife became very
circumgcribed during the summer and fall of 1988 while | was
recovering. That semmer the facial buraing, coughinmg and chest
pain were seo severe that [ was afraid te go places for fear 1
would react to something -- something | often could not even
smell, Hy doctor advised me mot to go outside if the air
quality index was high because the ozene and other pollutants
would affect me. That susmer we had continuous weeks of poer air
quality, so I had to stay inside my .pnrt-on}.durldg thosa days
whan t‘a AQl was ovar 100, ;

| became extremely depressed sbout u{ condition. It seemed
8o hopeless ond me ome had Bny amnswers, nile my suparvisor was
very supportive and sympathetic, there was little she could do
excopt move me from office te office. My doctor ceuld enly
sdvise me to leave my job at EPA amd see 17 [ would recever. |
begon -orr,i-' about the long-tera health effepgts. 1 felt ay
1ife was comp ct-l‘ eut of contrel amd | jJust did not kmow what
te do. ! eventuwally went to sem & psychetharapist teo help me
deal, on @ ratfonal basis, with what was happening to me.

1 think this s predadly the most traumatic thing that |
‘sver experienced in my 38 yoars. Whlle my Nerker's

Ceo sotien cleim was eventually accepted, and [ am grateful te
have received seae menstacry compensalion, i wonder 7 1 wil) ever
regain sy health. OBased on ay experfence, ! delieve there really
is nothing that cam be dene to he ‘ someone after expesure te
chenicals or Irritonts. So the only selution 1s te prevent the
eupesure., Anything that Coangress can do te easure tEa! oflice
U.rl:rl‘hl'l o safe and healthy workplace will be gratefully
received.

»
r
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NISTORY 3

I am 52 years old. 1 have been employed by the Pederal
government for twelve and one-half years and for U.S. EPA for
eleven of thase years. I have both reglional experience {Region
¥, Chicago) and EPA Neadquarters experience (Supsrfund Program
eince October 1983). 1 have s history of high work ratings and
an outstanding work record.

On January 20, 1988, I entered my office at 7 a.m. and
noticed a strong acrid smell from the carpet that had been
installed with adhesive the previous aftermoon. Within fifteen
minutes, my eyes, face, ear canals, and lungs were burning. My
voice becase hoarse and dissppesred and I had great difficulty
breathing. I wes disoriented and diszy. My eyes and nose were
running. I found later I had gone into anaphylactic shock. I
left the bullding and stayed awvay for a number of days until I
felt somavhat better. My doctor said that I had a savers
allergic-type resction to the carpet fumes.

Upon ay return I was soved to two other spaces (the sub-
basement and an area that was carpeted thres months previously).
I continued to become sicker and react more strongly everyday.
could not remember things, I oould not concentrate, and I had
other symptoms of neurclogical problems. I was in severe pain.
I continued to be unable to talk after being in the bullding. On
the sdvice of my dooctor, I left the bullding for five to six
weeks until I recovered. My doctor only allowed ms to return to
work if I was placed im an area without ongolng renovation that
was determined to have fresh air intake, and ventilation
according to exieting ASHRAE standards.

I returned to work at the end of March and was told by both
=y supervisor and a contractor with EPA's Health and Safety
Oftice that there wasn't anywhere in the building that could meet
ASHRAE standards. Ny supervisor told me I would have to work
vhere the rest of my sectien had been moved while our old work
area was remévated. I experienced reactions that continued and
becamd more severe from morning to afterncon and from Nonday to
Fridsy. The ventilation in the area was poor. All my symptoms
wvere docusented on a dally basis by EPA's Health Unit. #ithin
ten days of my return to work (most of the day would be spant
outside), my symptoms wers unbsarable and neurological problems
returned. On April 7, 1988, new carpet was installed in a nearby
ares. I went into anaphylactic shock even more severe thanm I
experienced on January 10 and was helped cut of the bullding. On
advice of my doctor, I have not reentered it sincs.

It took months for wy lung pain and neurological
disorientation ta become less severe. I was without normal use
of my volce for seven months (extensive speech therapy helped it
recover), slthough I lose it upon exposure to indoor pollution.
I became reactive to other compounds and chesicale, paints,

Solvents of’ all kinde, ¢gusoline fumes, fusl oil, perfumes in all
products, cleaning compounds, cigarette smoke, most indoor
environments, etc. I am limited on where I can go and must wear
a respirator to ride in a car.

Prior to my exposure at EPA, I had problems with clgarette
smoke, but was othervise heslthy. I jogged spproximately & 1/2
miles four or five times a week, lifted weights, did aserebice,
and had good lung capacity.. I cannot jog
pains. I have besen rushed to a hospital wvhen exposed to paint
fuses, due to inability to breathe.

I have been on leave without pay and had no income for seven

monthe. Since then, I have gotten workers compensation. Other
EPA smployess who were directed by their doctor not to enter
Waterside were allowed to work at homse or elsevhere, but I was
not. The slternative work space recently acquired by EPA has a
whole-bullding ventilation systems where paints and solvents
recirculate and cause me to react again. After my leave without
pay ands in August, EPA has no obligation toward me and I will
not have a job.

One time, I tried to £ind a job elsewvhers, but no one would
hire me due to my health problems. There is s high probability
that I will be unable to £ind an office im which I could work
wvithout damaging my health. o

I have 21 years of education. I have invested thousands of
dollars in my education, as has EPA. Ny career, my privats 1ife,

and that of my family have been irreversibly affected. Ny health

and my income are tenuous. I am at risk whenever I leave ny
houss. Due to indoor air pollution at EPA, my life is no longer
within my control or vhat it should be at this stage of my life.

now, due to severe lung
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NISTORY f#é

puri spri 1988 when wy office on the Winth Floor of the
East tuu:'n: t:‘:upctd. T developed irritating symptoms which
lasted four to six months, These included dry throat and itchy
eyee. I was unable to sit at my desk for long. I had hesdaches
and trouble concentrating. I went to the Library for fresh air,
but found the alr there aven worse.

1 still £ind the building irritatimng, but no longer have
these symptoma.

misTORY §7

f am a very Ssnsitive persom to begim with. In May 1900 1
went to a person‘s office In the basement of the Bast Tower to
give ressarch sseistance. The sffice had been sarpeted im
January. Withis simsutes, hives started te break sut ea ny
tingers and ars. :

I esked him, "Do you have a cat?®
-.o_-
"Have you beem in someone's house who hasl®

oo, =--== Ohl T¥eu pust be one of fham. Oome pecple react
to this office.®

The hives went sway im & ocouple of heurs.
® & @

Around this time I attanded 2 meoting in the Fifth Floor
East Tower Conference Rocm. The mevw furniture thers gave off a
"new® smell. I went im the room perfectly normal. WwWithim 185
minutes I lost my velics and started coughing. I couldn't stop
ocoughing and bad to lsave.

BISTORY 0

When By work arsa was recarpeted im sarly 1988 1 ewperienced
severe headachs, body weaknsss and paim, and aye and throat
irritation. Ny om{_ sre specitic te Waterside Mall.

Thie past winter I have beem working im the slternative work
space. I em able to go to hasardous waste facilities with mo
effect. I have no general chemicel hypersensitivity.

At 4130 P.N. on Friday, April 22, 1988, EPA removed the old
rugs from By office 9328 in the East Tower and replaced them with
nev ones. The entire half of the 9th floor had Its ruge replaced
with new ones. 1 observed the process while I was packing my
office so that the workmen could move my office and personal

belongings.

I returned to work at 6 A.M. on the following Monday. I had
sustained a very severe headache 3130 and went home. The
headache ameliorated over the esvening. I went to work at 6 A.M.
on Tuesday and by noon the headache had returned, my throat had
svalled, I had dlﬂlculty braathing and was dizsy and light-
headed. I had shortness of breath, my volics became hoarse and my
eyes were reod and irritated. I lost my stamina to work for
periods of greater than one to two hours at a time. On April
26th I was reassigned to the library to work. Similar problems
developed, so I attempted to work in the basement of the Bast
Tower, far removed from the areas being carpeted. I became

rogressively worsa in that area. It turned out that the
Lu-nt area had besn recarpated & few months sarlier.

I wvas exposed once again on May 15th when my supervisor
against my doctor's explicit instructions required that I meet
bim in an office that had recently been carpasted. After 20
sinutes of exposure, my lungs felt as if they wers on fire, my
shortnesse of breath became acute, my hoarseness worsened markedly
so that =y voice became unrecognizable and I was not able to
carry on conversations for more than 30 mimutes. I became light-
headed and confused.

On or about June 20th at the insistence of my supervisor, I
attempted to work im the public library, Southwest Brench, next
to EPA. After about 10 minutes, I had shortness.of breath,
tightness in my chest, hoarsensss, confusion, headache. I looked
around the library and found at lesst six new rolls of carpet. I
asked my supervisor if he was aware of the carpet im the library
and he said that, yes, he had cbserved them earlier before he
suggested that I atteapt to work there.

After that I remained at hose working om assignmsents and
turning them in to branch chiefs in office. My stamina has
not returned. My hoarseness, though batter, returns from time to
tima. If I becose exposed to any new or tnitly new carpet my
sysptoms return imsediately. I cannot into buildings without
wondering If I will beacome . ill. The tnrrchna building had
carpats 1aid In the hallways and corrldors and that made me i11.
Ths EPA offices in Crystal Mall §2 had carpets installed on a
different floor from where I was at a two hour meeating and I
becase i11. T entered a newly-constructed bullding to pick up a
letter and remained for less than ten minutes and became 111.
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RISTORY #10

I have worked without Incident at Waterslde Mall for
several years. About 3 months ago, I was suddenly afflicted with
irritation of the optical and ruplntorr mucosa. My symptoms
appear only In the bullding in which I work, and are apparently
dus to some.epvironsental agent in the bullding air. oOver a
period of two months, the symptoms progressively worsened until
episodes of acute shortness of breath and prolonged eye
irritation occurred. Visits to a series of physiclans and
nuserous expensive medical tests including lung, heart, and blood
analysea, disclosed only that I was in perfect health, except for
a lung function which improved upon exposure to bronchodilator,
which is consistent with a historical ssthmatic condition which
bad not troubled me for many years.

I am senior level non-managerial staff, a respected expert
in my tield, consulted larly by many inside of government and
out, Suddenly, I can no longer enter my office without
debilitati symptoms. My management, upon recomsendation of
ite occupational health physiclan, brought in to treat workers
with indoor air complaints, has generously provided alternative
workspace in & nearby bullding. The air in this alternative
building, however, which also has a forced-air ventilation system
in addition to cperable windows, also caused irritation of my
mucous sembranes. Only after the ventilation ducts were mealed
o:! lr‘nl outdoor air brought in by a window fan, did the symptoms
slleviate.

At thie stage, it has been 3 months since the cnset of
symptoms, and I have consulted 5 physicians and undergone tests
in two hospitals. Both the governmant and my private physician
advised me to either clean up the building or stay out of it,
that alle injectionsa will be of no avall. I am faced with
the continuing pros of fsolation from sy work group. In
addition, sy suparvisor has cosplained that my work productivity
has been.declining, and although he sympathizes with my plight,
he suggested that worki longer hours and more attentlion to work
will be necessary to avold sdverse consequences such as a
disability retirement. Vet I am fatiguad from my health
problems, and have to work harder just to maintain access to
ordinary information and services, as well as cope with setting
::l. new office with less access to the means of production than

ore.

I face rscurring sysptoms whenever I enter the bullding,
isolation, job insecurity, medical bllls, fimancial lmmntr
(vith children in college and a mortgage to pay), end if I should
change jobs I have no guarantee that I will not encounter another
probles bullding. Moreover, changing jobs may mean I can no
lenrr pursue my specialised ares of expertise. A disabllity
retirement means a very large reduction In income. Like many
sick bullding victims, I face continuing stress, fatigue,

{ W 1
frustration, anger, isolation, fear, uncertainty, and the
prospact of being written off by my managesent, as well as the
poseibility of financial disaster. Although thie problem has
besn csused by the building environment, the probabllity of
success of s lawsuit, given the current lack of understanding of
these phenomana, appears low.

In sum, there is clearly a need for an understanding by
management of what happens to victims of Bick Bullding Syndrome,
some system of public healtk training and accountability for
those who run buildings, and a need for development of an
er?anll.d support system to aid individuals handicepped by sick
bullding syndrose.
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nisTORY {11

prior to March 1968 1 hed no probleme working in any
building. In eesrly 1900 new ca wae laid In the halle on the
floors where my branch and division are located. During late
Winter, bullding rencvationas, lmludlnr nev carpeting, occurred
in the halls outside my branch's and division's space. HNalf my
branch moved into newly-renovated spacs In early April.

Sometime In late March 1988 I began to feel occasional
"sono-11ke® symptoms at work, which cleared up after work. These
symptoms worsensd over time and included headache, fatigue, head
svizaning, and pigquedness. By mid-April, I was feeling sick by
sidweek and would not feel better until late Sunday. By May, the
time during the wesk bafore the symptoss would appear became
shorter and the time away from Neadquarters it took to feel
better became longer. By May, I continued to have difficult
concentrating, even after I would no longer otherwise feel sick.

I tried working in the West Tower, limiting my travel to
other parts of the bullding:; but I experienced reactions withim a
dsy and a half. Upon medical advice and with my management’s
support, I started working at howme in mid-Hay.

In August, I was stationed at the office of a mubcontractor.
I sxperienced mild to moderate sffects from the building within a
half hour to 43 minutes, but since my symptoms didn’t usually get
vorse, I was hopeful that this arrangesent would work out. MNajor
renovations began on the building im October, although not on my
floor. I started getting slcker and sicker. -

with the support of my progvas mansgement and the office of
EPA's Assistent Administrator for Adsinistratioa and Resources
Hanagesent, I etarted working im Crystal Wall §2. Typilcally, I
get mild to moderate reactions to the building after a half hour
to 45 minutes. Thess get much worse during building activities,
such ss painting, work above drop cellings, and when people use
jet-ink printers, markers, mall polish remover, and yellow
highlighter.

I want to continue working for EPA, aven though I never know
vhat surprise ie next imn store. BEPA°s facilities coordinator at
this building is sympathetic and cooperative. Ne has tried to
alert ma to variocus activities going on la the building, but his
jurisdiction fe 1limited.

In my brench here at Crystal, when new furniture, which bad
been on order for over a year, arrived, I bacame vary i1l and
continusd to react for a month whensver I went Into my branch
chlef's office. When I have gone te the shopping and dining area
underneath my office building, I have on occasion gotten {11 from
enissions into the open areas from the continual store
t.m;'ltl:lll ond from other activities, such as gluing at a shoe
repair shop.

I have had to change how I ga about things at work and awvay
from work since last May. Bhort exposures from ssconds to
sinutes can make me very {11 for hours, dsye, and even a wesk at
a time.
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NIsTORY (12

One day in 1981, I got off the elevator on the Third Floor
of the East Tower at Watersids Mall. MNew carpet had just been
installed. Ry eyes started burming and tearing and got scratchy
end red) my throat and lungs started burning: snd I became short
ef breath. I wae sick for thres weeks.

Most of my divislon was sway at @ retreat, but one other
person did get sick vith chemical bronchitis. This person was
slck for two and one-half weeks., BShe continues to this day to
react with burning syes imn fabric stores and she can't stand the
snell in them. When she goes into carpst stores, she finds the
smell so noxicus that she gets physically i11.

'MWy division ordered tests of the carpst at an EPA teet
facility. They determined that the glue for the carpet was
involved. It contalned pentachlorophenol and other volatlile
organic chamicals. Pentachlorephenol is @ sensitizing agent and
& Illlp.:t.‘ oncogen (causes tumses) and fetotonin (harms
fatuses).

SBeveral women in our divicies were pregnant st the time.
The other woman who got sick (imelly bad ts revert to
Congressional pressure to get BFA to otep using this glue.

Except for some allerglies, some simus trouble, and broken
bones, I had not been sick before. @ince thls exposurs, I have
bad a lot of trouble getting rid of colde and hava had pneumonia
three times since 1981. B8ince 1981, I react to epraying, new
carpat, and heavy porfume - and I love perfume - with wheezing,
burning eyss, dizziness and paussa. I have lost perhaps two to
three months work since 1981 because of this. Befors this, I
used very little sick leave.

.-
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kisTomy 13

In late October 1986, nevw carpeting was installed in all of
the offices in division in the West Tower. During the first
tvo weeks after installation, once I had been in the office for
an hour, I would experience eye irritation, sors throat, aching
lungs, headaches, and nausea. These symptoms ceased within an
hour of leaving tha immediate office area. As time went by, my
sensitivity increased, so that I could not spend mors than 15
minutes in a newly carpeted area without reacting, and tha degres
of reaction incressed. Shampooing the carpets helped somevhat,
but not enough for me to be able to stay in the office. RNy
supsrvisors were extremely helpful and arranged alternative work
space for me. Because of my continued sensitivity to the
carpets, I was not able to return to my office for three months.

Since this incident, my sensitivity to new carpeting has
resained high, and I am unable to spend morse than a fev minutes
in ® nevly carpated area without serious discemfort.

Here is how EPA's administrative managesent handled this
eitustiont

On October 29, 1986, I spoke on the telephone with a
representative of EPA's Office of Ooccupational Safety and Mealth
(0SH) about the problem I was having with the carpet. He sald he
was looking into kesping the ventilation dampers open at night
and would look into clesning the carpets to eliminate odors. Me
referred me to his oftice’s industrial bygienist.

I notified a union representative of the problem sosetims
in Movember 1986. She accomspanied me to a mesting with the
industrial hyglenist of O5H on Novamber 17th.. The industrial
hyglenist T“‘ us copies of the indoor air quality readings dona
for Materside Mall by a lab at RTP, North Carolina, as well as
material safety data sheets on the carpets. B8he told us that the
Agency had switched from glue to padding in carpet installations
in the early 1980°'s, but had recently raturned to using glue.
The union represantative told the industrial byglenist that she
would like to ses the Agancy do a heslth survey to determine ¢
indoor air quality wae causing esployee health problems.

On November 19, 1986, my Division Director called EPA‘s
Director of DSH to dlscuss the problem. The Director of
Occupational Health and Safety sald he thought the problems wers
caused by phenolic solvents and formaldehyde, and that these
substances should finish offgassing after about 2 weske; the
problems caused by this offgassing were worse if gluing was not
“dons right.® He said that if there was adequate ventilation in
areas whers nev carpets were installed, there shouldn't be a
problem with thea.
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kxier to Ilinssa

I em 26 yoars old. T have a BA in Reclamation and Spanish
trom Frostburg State University and a Master of Environsental
Studies from Yale University. I began working at EPA in July
1987. I enjoyed my work very much; it was challenging and
interesting. I had a great desl of responsibility and found that
revarding. I was aleo fortunate enough to work with psople
wvhose company I enjoyed. Thinking about my future was exciting.
1 v:- also very active, had a great social 1life and excellent
health.

Mhan I Became X111

In Pebruary and Narch 1908, I started to experience health
problems, such as unusual fatigue, amenorrhes, abnormal acne,
nausea, headache, burning eyes, runny nose, sore throat,
diarrhea, dizsiness, clumsiness, memory lapses, irritability and
difriculty concentrating. Thess sysptoms colncided with
:re‘ru-lvo renovations om wy flocor, but I didn't sesociate the

wo.

Hy symptoms continued and I oftem felt mentally dull and
overvhelmed by the type of work I had completed successfull
bafors. I also found that I slwvaye felt better in the eveninga,
in the early morning and om weehends - whan I was mot at work.

¥es moved to a nevly rencvated office on Monday, March 28.
The chemical odor was very strong and I began to feel awful. All
ny symptoms grew worse and I became more disorlented and
confused. 1 began to realise that sy probless were related to
the materisls used in the renovations, ms with pecple who are
often affected by fresh paint fumes. On Fridsy I an to feeal
worse than ever and literally could not perfora my duties. That
afterncon I ended up sitting at my desk, eyes and noss running,
arms and legs numb, throat closing up, gasping for breath and
barely able to speak or move. Someone happensd by, snd I
gestured for help. I was helped outside and we encountered my
boss, whose only question was, ®"Are r’u reacting to that stuff?*
After reaching the outdoors and sitt : for a few minutes, I
began to feel better. Over the weakend my muscles ached, I felt
weak, and I slept a lot.

On Monday, my boss sdvised me to avold the new office until
the fumes had dissipated. I worked in the library and other
perts of tha building, but still felt poorly. On Thursday, April
7, I arrived at vork feelisg fine. Ninety minutes later I was
helped outside again. The murse was summoned and told me not to
go back inside. she sent we to the hospltal. Of course, by the
time I saw a doctor, I was feeling much better. MNe found nothing
wrong except that I was slightly ®"out of it.®»

Wl

The doctor refsrred me to an Occupational Health Specialist
who advised me not to return to Waterside Hall until the
sgnvironsent is more clearly defined.® That was just the
beginning of my visits to doctors and my medical bills. I've
seen other Occupational Health specialists, an allergist, a
gynecologist, a neurologist, my general practitioner, and a
clinical ecologist. I have also researched this medical problea
extensively and discussed it with many peopls. The dlagnosis? I
have multiple chemical sensitivities resulting from an exposure
to something at work. The treatment? Avoid the source of the
problem and other irritants. There is not much else I can do,
except eliminate as many sources of irritation as possible.

fince My Ilinass Segen

I have been working at home. Im fact, I have spent the
nlnrlty of time at home. At first I tried working in other
buildings, where we have additional offices, contractors,
training classes, etc. I always ended up reacti to somathing
and leaving very i11. My exposure to the rencvation materials at
EPA caused me to become sensitive, or allergic, to many other
substances, some of which I can identify, others I cannot. For
exasple, I cannot tolerate natural gas and I have to avoid all
buildings where gas is used so that I don’t become i11. I have
just purchased a hose and had to renovate so that it is
completely electric. I feel 111 at gas stations, stores,
department stores, office buildings, others' homes, restaurants,
malls, etc. BSoss places make ma react worse than others, but
thars are onlx a fow safe havens vhers I can spand an entire day
without experiencing some adverse symptoms. Some reactions are
caused by things 1ike cleaning products, building materials,
carpets, paints, and finishes and preservatives on new products.
Nost bulldings are so energy-efficient that all sorts of
Irritants have built up and are not dispersed with enough fresh
air. The most frustrating reactions are those that I have in
such bulldings, where I don't know exactly what is causing the
problem, and thosa that I hava ocutside, caused by conatruction,
exhaust, air pollution. EBven my skin is extresely sensitive to
sunlight nowl Befors this problem at EPA, I didn't even have
hayfever and my only allergy was to poison ivy.

Tha Present

Mow I spend most of my time at home. I try to use nontoxic
products and avold irritants snd problem places. I becoms {11 on
the Metro and on buses, and I have no car, so I am restricted by
transportation as well as by problesm places. My social life is
not as satiefying and I do not feel as healthy as I used to. I
also do not feel as mentally sharp and find it difficult to
concentrate on mental tesks. My memory ls not as good.
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Somsstima during Movembar, 1 also met with the person in

carpst installation im EPA's Facilitles office. The brench’s office is on the third floor of the Mall at
ﬁ:ﬂf:ﬁ- p:::on said that the carpets were not glued down, Naterside. The office was remodelled and new carpets were
except that ssall amcunts of glue vere helng usad 4n the installed during Winter 1967-1988. We moved back to our office
protective strips underlying the carpets in each doorway. He in Jeanuary 1988.
called the carpet manufacturer to obtain informatlon on the
constituents in the glue. We learnad that ethylens glycol and There vas a noticeable odor in the offics. We tried to vent
morpholine were in the glue, and that the carpsts wers rolled and the office by leaving the corridor doors open and running fans
packaged when they were still warm) the sanufacturer said that for s couple of veeks. The odor lasted for over six months.
vhen they wera reopened, pent-up gsses might be released which Around the corner fifty yards from our office, a sensitive person
could cause eye trritation. The Pacilities person hed the carpet who is not in our branch had to leave her ottlce bacsuse of the
in my office shaspooed in an attempt to alleviate the problem I emissions coming from pur remodelled spacs.
was having.

Throughout the firet half of 1988, five ocut of the ssven
le in my branch complained of hsadaches and throat and eye
rritations.

¥We heard that EPA's Facilities Management Divieion had said
that the carpet had not been glued down because the use of glue
had been discontinued for some time, but I personally watched the
carpat being glued. The glue had & golden to orange-browm color.

By personal illness has continued to this day. I had no
previous health problemas, except for coccasional flu brought hose
from school by -{ kids. Mow I catch anything that comes by. I
have had an ear infection, st throat five times, and five or
six rounds of flu. In between illnesses I run a low-grade fever
for which my doctor cannot find a cause. I now sweat .llll{.
which is avkward in a professional setting, such as in mestings.
I walk down the hall for a drink of water and I break out in a
sweat. When others in my office have heaters on, I get in front
of a fan. I feel like I am now known as °Nr. S8ick."™ People are
alvays asking me if I feel better.

I have no direct inforsatiom saying that il1inesses are
related to my oftfice, but the coincidence with tining of the
renovation ie strong. e
- I bave not reported my health lems to EPA's Bealth Unit
[ because I am unsasy about my anonymity being preserved.
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By careor bas suffered. I am working at homse.
for a prosotion in August 1988, but my bose said that my

aituation made me lose it. I simply cannot work as effectively

I was due

at homs as I could at the office. Since I can hardly go

enywhere, it's hard to £ind another job.

sy career future, it's not exciting.

G

it's scary.

Wow, vhen I think about

sisToay fie

MEALTH STATUS

1 have suffered mejor 11iness which may be permanently debilitating,

88 2 direct result of carpet Installation and construction at EPA.
Since September 1988, 1 have taken over §1,500.00 of prescription drugs
including systemic and Inhaled sterfods and a masal spray containing
8 sterfod. 1 have experienced & varlety of side effects as & resuit of
taking these drugs Including partial supression of sy adrensl systea
{now normal), severe respiratory system inflamation, other severe respirstory
fasults, ond possible stress to sy heart. My condition has prograssed
30 that | now experience symptoms of acute chemical hypersensitivity.

personal physician’s diagnosis Is that | am fa 2 hypersensitive
allergic state.

Specific examples of my symsptoms of chemfcal hypersensitivity include
respiratory tract iaflemation from exposure to volstile emissions from
zenith computers and volatile emisslions from ether plastic products such
85 the hord, smooth black plastic used In many Redio Shack preducts. |
have alse stopped reading newsipapers and some other types of printed
materfals because of @ reaction to the inks. | have not experienced
symptoms of hyperseasitivity prior to sy exposwres from my work enviromsent
at the EPA Materside Mall Complex.

My.physiclan has recommended 2 muitiple sodality treatsent for my
condition which Includes & three to five year series of allergic
desensitizotion injections. The shots are very expensive; 1 have yet
to start one especially costly series becsuse of lack of funds, Additionally,
| aow take time from my workday twice & week im order to take these
ghots. Spending tise during the workday to travel te the allergist's
office to receive thase shots s fmpacting my ability to get my job done in
® timely manner,

FIRANCEAL 1MPACTS

1 hove incurred medical Bills of over §2,750,00 since September 1988
as o direct resuit of exposwres ia the EPA Meadquarters Materside Mall Complex.
The outlay of thousands of dollars In medicel expenses has caused great
hirm to sy financial wil-being. [ have been oa & very tight budget and
have mot been sble B0 swstain the cutlay of thousands of dollars ‘:
madical enpenses.

AWy BETAIL

After a multistoge megotistion, The Office of Persennel arranged 2
Gatail for me to the Army Materiel Command where three-fowrths of sy selary
would be paid by EP- und the Aray would pay fer Lhe remaining quarter FIE,
™is detall was 24 iueal short-term selution Lo the sitsation ot EPA and
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would sllow ma 8 year to seeck permanenl employment elsewhere. MNowever,
the Departsent of',hl’nu has made o blanket purchase of lenith cosputers
to which | have an allergic resction, Upon eatering the Aray office te
which | wes assigned, | experienced an imsediate dlockage of my ears,
followed by a byraing throst and swelling of my neck. Later in the day
ey lungs began to burn ond Lighten. The Army ssnagesent rasponded to my
probles by locating another office with & lasser number of cosputers. |
returned sbout two seeks Tater for o day te check out that space. The
severity of my response wis of the same order of magnitude as that te
the first Army office. The Army folks were very disappointed that the
detall fell through, a8 | was, especially after having spent many hours
over several moaths megotiating this detail, The Army requested that |
be replaced by another EPA person because Lhey had structured a job
specifically for a parson with 8 cag-yeor towr of duty.

CAREER 1MPACTS

1 heve never boea allergic te plostics or Inks prior to my EPA
building ezposures. | Bose Doceme chenicelly Rypersensitive as o resuit
of my EPA bullding expoteres, Dad my empleysent cpportunities have become
restly reduced bocowse of seuly scquired, bullding caused, chemical
l”cruulllhlu. specificelly to eminsions lr- materials uted in Zenith
computers. The potsibility of esploymset by the Department of Defense
has been greatly roduced Gve to thelr blanket purchase of lemith computers.

EXPERDITURE/INVESTMENT OF UmITED STATES TAX DOLLARS

The direct fovestaost of Line oad -u{ the United States Govermment
has made In support of ay edmolion pad esployment (g substantial, Tha
United States Ravy swpparied an oad resaarch for sy dissertation for

three and ong-hal org while | cemploted Lhe requirements for my PhD.

Sinca recelving oy ia Bocanber of 1982 | hove worted in the envirommental
flald for the B (o=e yoar) snd for EPA (five years). The United

States Govermen iovoitacat 10 ay dissertotion research snd employment,
using an overnesd factor of 1.0, ¥s ever §580,000.00, not a8 amount te

be taken lightly or te be thromm mway.

The sonetary costs of the potential lets of professional careers
at EPA Headquarters resulting from exposwes to §300,000.00 of faulty
carpeting are cleariy sn order of magnitude higher thaa the cost of the
carpet. It is mot cost effective te throw away or get rid of affected enployses
and thelr expertise’ lastead of the urnlln,. Additionally, the such
discussed possibility for disability status for affected qlnrn should
be for those Individuals fincapcitated by sccident or standard 1)lness,
not from asselt by coarpet exposwre. Moreover, disablility was mever
meant to be wied 2s 8 serrogata for proper bullding operation and maintenance
or product safety 11ability, standards and {rxﬁuni. Although Materside
Fall exhibits charscteristics of “sick building sysdrome,® the acute
and severe illnesses experienced by EPA Hesdquariers employeas since the
installotion of the affected carpet implicate the carpet a8 & causal
agent and initiater of many severe hedith effects.

The next day, February 14, 1989, I returned to my HMO and
was finally referred to an Internist. I was diagnosed as having
an upper respiratory infection. Congestion in my left inner sar
most likely caused the vertigo eplsode the praevious evening.
Howaver, the doctor was putiled by my red, painful eyes.

Baveral x-rays of my head were taken to determine if there might
be soma congestion around my eyes that would have caused the
redness and pain. MNo congestion was found in the areas around my
eyes. I was prescribed a decongestant and was advised to
continue with the antiblotics. The doctor also recommended that
I stay hose froam work for the remainder of the wesk. I did not
go in to work the following day.

Since I was feeling batter, I decided to return to work that
Thursday. Within three hours of being back in the building, my
eyes were not only throbbing with paim but also became ewollen.
'l'!:.k-;v-;:‘ headaches also returned. I epent the following day
sick in .

On March 1, 1909, I was examined by EPA's contract dodtor
wvho atated, in a letter to my Division Director, that he found
evidence of severs conjunctivitie and bronchitis and that my
symptoms were indicative of an occupationally-related medical
disorder. He also stated in the letter that he wes concernad
about the severity of my illness and "strongly® recommended that
I be provided with altsrnmate work space as soon as possible.

Although most of the painful symptoms have diminished, I
occasionally feel the pain around my eyes and have headaches if I
stay in the building too long. I am also experiencing other
symptoms, such as the inability to concsntrate, manory loss,
confusion and occasional difticulty in speaking.

- .I::: to '{llm::i'l:iluv- hn: t: restrict my social life
acurricular activities. Thie included reai tion as
8 board member of my State Soclety. ™ e

The request for alternate work space ism still being
processed. (It has been about two months now.) At any rate, I am

actively seeking other empl t either at the t
office of EPA or outaide oz‘ﬁ:"u.m,_ Crystal City
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BISTORY 17

in mid-Deceaber 1988, I accepted a position with the
gnvironsental Protection Agency and looked forward to 4 new and
challenging job. To the best of my recollecticn, I do mot
remesbar ever being warmed about the "sick lmlldio. syndrome,®
being advised about employses who have become ill as & result of
-ot:rng in the building, or being told that newv carpet installed
in ny oftice the previous Spring had adversely affected some

people.

The office in wvhich I am working is located on the 2nd Floor
in Southeast Mall at EPA Neadguarters.

When T first started working at Waterside in mid-January
1989, renovation sctivities were occurring in the EPA guard area
by the "Safewvay” entrance. Within a week after I came on board,
1 became 111 with flu-like sysptoms which Included fever, body
ache, and headaches, and had to stay hoss for two days. Given
that this occurred In the middle of winter and the "flu season,®
1 did not think it was anything unusual. WNowever, most of the
symptoss remasined and continued to progress. Both of -I or-
wvare blood red and painful and my headaches were excruclating.
Ae far as I can remember, I have never bafore experienced such
debilitating pain.

on Priday, February 3, 1989, I went to see the Advice Wurse
at the 10 to which I belong. I was givem a prescription for the
treatment of conjunctivitie and was told to returm if the
medication did not effect any improvement. I wae back to see the
Advice Nurse within four daye om February 7, 1989. I was also
running a low-grade fever. I was given ancther medication for my
eyes as well as an antibletic.

Although I felt very i11, I continued to come in to work, as
I had just started this job, was in the middle of training, and
felt guilty about staying hose! The sysptoms continued, and I
also began to exparience nev s + 1 bescase so congested
that I could hardly hear out of my left ear. I also felt
nauseated at times and experienced dizziness. There was a
"tingling® feeling on my scalp and some nusbness in my arms. Mot
only weré my syes red and rlaml. but I also began to see black
spots and "waves,® particularly out of my left eye. Theras was
aleso a gelatinous growth on the same eye.

About an hour after arriving home from work on February 13,
1989, I slmost fainted. Fortunately, this did not occur vhile I
wvas driving home from work on I-66. I recall talking to my
slster about how ralntul By ayes were amd that the headaches just
did not seem to diminish, when the room I was in suddenly
appasred to be splnning and I felt sy body going limp.

APPFENDIX II
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Petition to Administrator William Reilly

Indoor Air Quality at Waterside Mall

Attached is a letter to Bill Reilly expressing concerns
regarding the quality of air at Waterside Mall. The goal of
the petition is to obtain as many of the signatures of
concerned employees as possible in order to demonstrate the
breadth of this problem to Mr. Reilly.

Mulitiple copies of the petition are being circulated within
most offices of EPA. Please review the letter to Mr. Reilly
and if you support its message, please sign the petition.

Whether or not you choose to sign, please pass the petition on
to fellow employees.

The goal is to obtain all signatures by Friday, October 13,
1989. Please return all petitions to the Mr. Robert Knox of
the Human Resources Council (mail code = 0S-130, rocm number =

2111). Signed petitions will be submitted to Bill Reilly as
soon as possible.

Thank you for your interest and support for this very
important issue!
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& i UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
; WASHINGTON, D.C. 20460

The Honorable William K. Reflly
Administrator )
Envirormental Protection Agency .
401 M Street, S.M.

wWashington, DC 20450

Dear Mr. Reilly:

The purpose of this petition is to express our concern regarding the indoor air quality at Waterside
Mall, and to encourage you to become personally involved with the expeditious resolution of this issue. Whether
the effects of the air quality in the building are real or perceived, the controversy surrounding this issue
has demoralized Agency employees and distracted them from their important mission of protecting the nation's
public heslth snd envirorment. The current conditions at Watersice Mall present a confusing and ironic message
to those outside the Agency, and undercut our credibility with regard to the mission of the Agency.

Over the course of the past yesr, a mmber of EPA employees have hed severe resctions to working in
the Waterside Mall complex, and as a result, these employees have been reassigned to office spece outside of
the building. while difficult to prove, it is strongly suspected that thess reactions have besen caused by
conditions related to poor indoor air quality. There are meny other employees who have experienced other less
severe resctions, such as; hesdaches, dizziness, respiratory irritations, including shortness of breath. In
addition to the physical problema expsrienced by these employses, there is added anxiety that their conditions
may worsen to the point that they too, will not be sble to work in the building, snd psrhaps be |imited in their
career paths.

In response to this issus, 8 rumber of studies have been performed to identify snd resolve the air
quality problem. While study of the problem is importent, it appears that some of these studies may not have
been comprehensive in nature, and may in fact have raised more questions than they enswered. Additionally, the
results of soms of these studies end other pertinent information have not been mede aveilable to employees at
Waterside Mall, further undercutting the confidence level of meny. For exasple, the employees were not made
asare of the concerns and recommencations raised in the June 25, 1989, letter from Or. Mark Bradley. There is
also concern that the Agency will continue to study the prodblem, and take no interim msasures to ameliorate the
situation.

Indoor air guality at Waterside Mall remins s very serious issue which EPA must sddress. There is
little doubt that s limited mumber of esployees have siready been sericusly affected, while mary others are
expariencing (ess severe problems but sre worried about future effects. In either case, the result is a less
productive and effective workforce and a dampaning of our ability to sttract ard retain qualified personnel.
As evidenced by mmerous srticles in the press, and concern expressed by Congress, the current conditions at
Watersice Mall raise questions regarding our ability to fulfill EPA's sandate to protect human health and the
énvirormant.

We hope that this petition will demonstrate to you how sericusly the employees of Waterside Mall view
this issus. We strongly encoursge you to meke this issus one of your top priorities and take immsdiste actions
to eddress these problems. UWe regret havimg to bring this to your personal attention and would greatly
sppreciate hearing from you directly in the very neer futurs.

Attachsant (Petition signed by EPA Employees)

656 EPA EMPLOYEES SIGNED THIS PETITION



1:‘

=4]l=

- UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
,"Qld? WASHINGTON, D.C 20460
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Honorable William K. Reilly
Administrator

US Environmental Protection Agency
Dear Bill:

We are forwarding a letter initiated in OSWER and signed by 656 staff and
84 managers from several Agency organizations which seeks your immediate
assistance in remedying a wide variety of building-environment problems with
Waterside Mall. We have recently toured most of the OSWER office space on
the second and third floors of the Mall, met with employees in alternate space in
the adjacent apartment building, and conducted a meeting with all our managers

to explore the full dimensions of the problems and consider actions to rectify
them. :

These meetings and our personal examination of working conditions
convince us that several employees have experienced significant health problems
for which the building environment seems to be the most likely explanation.
Many other staff have experienced less severe symptoms that may be associated
with the building and which give them concem about possible chronic or
subchronic effects. Almost all employees frequently suffer discomfort due to

fluctuations in temperature and uneven air circulation, noise, lack of natural
light, and crowding.

In addition to concerns about our employees’ physical and mental well-being,
there can be no doubt that the working environment in many areas of Waterside
Mall prevents our staff from performing to their full potential and are a liability to
us in today’s very competitive climate of employee recruitment and retention. As
senior managers, we are acutely aware of the size and difficulty of the job we
expect the OSWER staff to do, the climate of high expectations and controversy in
which they operate, and the potentiaily serious implications for our programs of
any loss in productivity. Our staff members are proud of their accomplishments,

Priated on Recyciad Papar
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as evidenced by the citations posted in many of their workspaces we visited, and
want to do their best for the Agency. We also sensed that many of those affected
by the working conditions have been reluctant to press their concerns on senior
managers whom they know are grappling with many difficult and controversial
issues of national importance. They don't wish to be another “problem™ on our
list. But as the potential occupancy date for the new building has been pushed into
the future. the frustration with OARM and Town Center Management's efforts to
“stay even” with deteriorating conditions has grown, and concern for the well
being of colleagues seeking medical attention or alternate work space has built.
Personnel at all levels are respectfully urging us to act.

While many areas of Waterside Mall are beset with problems, we think the
conditions on the second floor and some portions of the third floor of the Mall
warrant extraordinary measures. We believe that employees in these areas should
be relocated to space of quality comparable to or better than the tower space, as
quickly as possible. The space which is vacated could be converted to conference
space, file storage, and other uses which would not require permanent occupancy.
OSWER managers and staff do not want their problems alleviated at the expense
of other agency staff.

We recognize that there will be management challenges for OSWER from
having some units in the Waterside complex and others in another facility.
However, when balanced against the health concerns and management problems
posed by existing conditions, we believe that relocation is the proper course. We
can also appreciate that there will be substantial costs and effort involved in
procuring space elsewhere and are prepared to go to great lengths to assist you
and Office of Administration and Resources Management and the General
Services Administration in resolving this difficult problem expeditiously.

We have had initial discussions of our findings with Charlie Grizzle and he
has been supportive of our request, and would like to join us in mecung with you
in the near future to discuss next steps.

Sincerely,

Christian Holmes  Robert H. Wdyland III

aw-f{l &ﬂ#ﬂ,

Jona Z.Cannon Don

Enclosure

cc: OSWER Managers

S
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MARK E. BRADLEY, M.D., M.P.H.

OCCUPATIONAL MEDICINGE
9316 FALLS BRIDGE LANE
POTOMAC. MARYLAND 20854
USA

13011 299-8828

October 20, 1989

Rufus Morison

NFFE Local 2050

EPA

UN=-200

wWashington, DC 20460

Dear Dr. Morison;

In this letter I am responding to five questions asked by

the Union in reference to your requested review of the Westat-EPA
Health Survey.

la. Are EPA employees in immediate health danger?

2a.

Yes. Some EPA employees are at immediate health risk,.
particularly those with respiratory illnesses. There is
strong indication that many employees have hypersensitivity
pneumonitis, occupational asthfia and irritant-intoxication
syndromes.

b. If so, what are your recommendations?

My letter ¢to Administrator William Reilly contains several
recommendations that directly address this gquestion: 1)
bring in outside experts: NIOSH, Dr. Kay Kreiss and/or
university experts in occupational health to make recommen-
dations for the immediate and longer term problems, ( peer
selected occupational health experts engaged to assess the
range of problems); 2) The use of alternate workspace is not
an adequate solution to mitigate these health hazards; 3)
thoroughly clean the HVAC units, replace air ducts, relocate
air intakes away from pollution socurces, increase ventila-
tion rates to ensure maximum fresh air exchange, and correct
the design deficiencies in all of the buildings and; 4)
reduce the population density in the buildings from the
present 5-6000 to the 1200 to 1500 level for which the WSM
buildings are designed. (This would be expensive but it
would soclve many of the current crisis level health hazards
in the building). '

Do you think there will be long term health effects?

Yes.
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What long term effects do you project from the

information from the survey?

I would project that members of the employee population
will experience in increasing numbers, restrictive

and/or obstructive lung disease, and post traumatic
stress disorders. There may well be long term effects on
other organ systems such as reproduction.

3,

How do the prevalence (of symptoms) rates compare to
expected rates for putatively "healthy" work space?

The prevalence of symptoms from the survey is astonish-
ingly high. It is higher by an order of magnitude than
I expected.

From the study what is your view of the EPA workplace'
as to morale, motivation, productivity, etc.?

The EPA HQ workplace is dirty and underventilated .in
places. It 1is overcrowded and poorly maintained. It is
surprising that the workforce is able to maintain
morale. Employees are amazingly dedicated under
extremely adverse circumstances.

What are the major design flaws in the study?

The study shows very little direction and focus in
terms of the design. It fails tC address major areas of
long term  health problems related to pollution,
ventilation, etc. It fails to address standard epidemi-
ologic questions such as morbidity (number of visits
per year to medical practitioners, hospitalizations,
etc) and mortality rates. It does not identify specific
"hot spots”.

Sincerely,

Mark E. Bradley, ﬂ

. 'fl,h\.
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From: Linda Lee Davidoff, Ph.D.

To: Rufus Morrison, Ph.D.
fax: 382-7886

Re: EPA Employees Indoor Afir Quality Survey

1. 1 believe that employees at EPA are at increased risk for
i11ness. The survey suggests that many employees are already
experiencing acute effects, including headaches, respiratory

complaints, sinus congestion, mucuous membrane irritation, and
central nervous system dysfunctions.

My recommendations would be to remove peopie temporarily to a
building that is well ventilated while the current headquarters
are remodeled so as to greatly increase air exchanges, vent fumes
from specifiable sources of pollution, remove sources of

pollution that cannot be vented, and adopt stringent policies to
minimize all sources of indoor air pollution.

2. The health effects of chronic low level exposures to
pollutants are not always reversible. The data from the TEAM
study suggest that chronic exposures to low levels of VOCs
contribute to the risk of reproductive problems and cancer. Such
levels may also contribute to hypersensitivity disorders
fncluding hyperreactive airways and an 111 defined condition,
which we arz studying, called multiple chemical sensitivity.

See recommendations under #1.

3. The data suggest that at least 1 out of every 3 workers feels
that their health is effected to a substantial degree by the work
environment at EPA. While I am not familiar with studies of
worker health and morale in "healthy work spaces," I would guess

that the rate of percefved health effects at EPA is very high
relative to a healthy work space.

4, The survey suggests that worries about health due to indoor
air contaminants and 11lnesses, which are perceived as work
related, contribute to missed work and to leaving work early in a
substanti{al number of employees. It is {ronic that the agency
that is supposed to be protecting the quality of the air fis
perceived as doing the precise opposite. I would guess that

cynicism is high and morale low and that productivity must suffer
as a consequence. %

5. Design flaws: The survey did not focus enough on health
effects, which were the ultimate topic of interest. There should
have been in depth information on {llness in the workers who
perceive their health to be compromised by the work place.
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THIS PAPER REPRESENTS THE VIEWS OF THE AUTHORS AND THE
NATIONAL FEDERATION OF FEDERAL EHPLC-)YEES LOCAL 2050. THIS UNION
REPRESENTS THE PROFESSIONAI: EMPLOYEES AT HEADQUARTERS, U.S.
ENVIRONMENTAL PROTECTION AGENCY. THIS PAPER DOES NOT REPRESENT THE
OFFICIAL VIEWS OF THE AGENCY. THE DATA USED IN THIS PAPER WERE
GATHERED BY THE UNION AND BY STAFF SCIENTIST OF THE AGENCY DURING
AN ON-GOING INVESTIGATION OF AN OUTBREAK OF ILLNESSES AT THE
WATERSIDE MALL OFFICES OF EPA, AND WERE USED BY THE UNION IN

PURSUING REMEDIES POR THE INJURED EMPLOYEES.
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CARPET/4~-PHENYLCYCLOHEXENE TOXICITY:
THE EPA HEADQUARTERS CASE
Bill Hirzy, Ph.D. and Rufus Morison, Ph.D
National Federation of Federal Employees Local 2050,
Washington, DC
Introduction

This is a paper about the interfaces among science, public
policy, occupational health and labor relations.

For the past 24 months the Environmental Protection Agency
has been conducting an unusual experiment. The question under
study was: "Let'’s see what happens when we introduce a source of
4-phenylcyclohexene into a marginal indoor air environment in which
ca. 5000 people work for 8 to 10 hours per day. The results are
in, and we, as union officials responsible for representing the
test animals in this study, now publish the first portion of them.

In a nutshell, according to Dr. Mark Bradley, a well known
occupational physician specializing in pulmonary and immune systems
disorders, who was on subcontract to EPA to investigate enmployee
health complaints from November 1988 through April 1989, we now
have a health emergency at EPA headquarters with adverse health
effects likely in the long term among EPA employees. Based on a
health survey conducted in February, 1989, results of which will
be released in mid -November, Dr. Bradley concludes, "There 1is
strong indication that many employees have hypersensitivity
pneumonitis, occupational asthma and irritant-intoxication
syndromes".

Background

Now for the background and éxperimental details of <the
Agency’s testing of carpet safety/toxicity on its emplcoyees. A
clipping from the September 15, 1989 issue of The Washington Tiles,.
reporting the agency’s decision to start removing the carpet, :s
included here to give the reader a flavor for the experimental :eal
of EPA’s Environmental Health and Saféiy Office in the work. ::u
will notice in this clipping the two voices of EPA management: =n2
first is spoken as one might expect a potential defendant to sceax,
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. TABLE 1

DISTRIBUTION OF CARPET AND EMPLOYEES

Building Total Area . Area Newly Employees
Segment —Sg. PE, Carpeted Sg.Ft.

East Tower 240,000 56,100 945
West Tower 220,000 41,000 737
Mall-2 150,000 29,100 490
Mall-3 150,000 11,300 615

NE Mall 132,000 16,900 536

SE Mall ;8,000 33,900 274

. Iﬁ;
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TABLE 2
SYMPTOMS EXPERIENCED BY EMPLOYEES

Burning Eyes . Memory Difficulty
Chills ’ Unusual Fatigue
Chest Wheezing Nausea
Runny Nose Nervousness
Sneezing Difficulty Concentrating
Cough Depression
Fever Dizziness
Chest Tightness Ligtheadedness
Hoarseness Blurred or Double Vision
Sore. Throat Numbness -
Joint Pain Menstrual Problems
AND

Hypersensitivity to environmental agents resulting in one or
more of the above symptoms



TABLE 3
EMPLOYEES WITH SYMPTOMS BY LOCATION

Building Percent Newly Employees in New Symptomatic Symptoms
Segment Carpeted ~~_  _Carpet Offices _Emplovees Linked

to Carpet
East Tower 23 220 16 (WM * 10
West Tower 18 137 8 (@) 5
Mall-2 19 95 18 (@@) 14
Mall-3 8 46 16 (G 8
NE Mall 13 68 13 (®) 5
SE Mall 71 193 10 (gB 9

* Parenthetical numbers derived from February 1989 survey
These are S 7o /3 Times 101—3"' then ovr earlier data ¢ will

e velessed mid-November, |3 P9, e

<)
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"Although unable to establish a scientific link between the carpet
and employee problems, EPA decided to remove the carpeting ....";
the second is spoken as orme might expect a thoughtful, observant
scientist to report interim findings of a toxicology experiment,
"The freshly manufactured ‘carpet clearly caused the initial
illness........ I’m very interested in seeing if the rate of
complaints changes after removal" (of the carpet).
Exposure/Health Complaint Data

Beginning in October, 1987 EPA installed at Waterside Mall
ca. 27,000 sguare yards of Grand Entrance III and Tuff One II,
manufactured by Ebsco Mills, Dalton GA.

Diagrams of the Waterside Mall (WSM) complex are included as
Figures 1 and 2 to help orient the reader and to point out the
locations where air monitoring took place. Table 1 shows the total
areas of the various sections of the WSM complex and the percent
of those areas carpeted with the material in question.

As more and more carpet was laid, more and more complaints
began to be registered by employees with their management and the
EPA Health Unit. By January 1988, several employees had suffered
severe reactions requiring hospital treatment, and EPA hired an
industrial hygienist to compile reports of complaints and assess
them. EPA also brought in its Emergency Response Team to monitor
WSM air for volatile organic compounds usually measured at Super
Fund sites, and measurement of formaldehyde levels were alsc made.
Presence of 4-phenylcyclohexene was not suspected at that time, and
it was not measured. (See Structure-Activity Considerations
section.)

Table 2 gives a list of symptoms most commonly reported Dy
employees. Hypersensitivity to a range of environmental factors
began to appear in some of the most severely affected people. A
meeting was held on April 27, 1988 at which the results of the EIRT
monitoring and the industrial hygienist’s analysis of complaints
were reported. The hygienist reported that some 60 or so emplcyees
had complained of health "effects ranging in severity fr:n
irritation of eyes, nose and throat to induction of nmu.=.:.2
chemical sensitivity (MCS), a topic we were to learn much i:.. .=

“
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over the following months. EPA contended to complaining employees
that the monitoring showed WSM air to be "as good as the air in

your living room, so what’s the beef?" This management attitude
predictably precipitated a firestorm of protest, especially when

it was reported next day in The Washington Times by a reported who
attended the meeting.

The union immediately upon the conclusion of the meeting wrote
to Assistant Administrator Charles Grizzle asking for a halt in
carpet installation. This was done. However, management refused
at that time, and continued to refuse until September 14, 1989, to
remove any of the carpet in question.

In May, 1988 and again in June, August and November, air
monitoring was conducted for a range of VOCs in selected carpeted
and un-carpeted rooms. 4-Phenylcyclohexene was measured during
these sessions. These May-November measurements complemented those
taken in March, 1988 of formaldehyde levels. The formaldehyde and
4-PC results are shown in Table 4. Results for other VOCs are
shown in Table 5. (Documents from which the data in Tables 4 and
5 were taken are cited in the Data Sources and Pertinent Literature
Section.) The most remarkable finding was that 4-PC was the single
chemical uniquely associated with carpet in WSM, and that 4-PC was
the only chemical found whose levels declined significantly over
the period of monitoring. 1In essence, 4-PC was the single chemical
uniquely tied to the appearance of the illnesses that employees
reported began with installation of the carpet.

The results of 4-PC measurements showed that employees who
worked in carpeted areas were exposed to initial concentrations in
the range of ca. 1-15 ppb. This is éxplained in Figure 1, which
shows the levels of 4-PC in SE-226 from May through August, 1988.
Employees generally did not re-enter carpeted space for about 7-10
days following carpet laying. SE-226 was carpeted in late April,
1988, one month prior to the monitoring. Extrapolating the decay
curve back ca. 30 days gives our estimate of the likely initial
exposure level in that room. (A projection to the November level
in SE-226 is shown, derived from 4-PC measured in a nearby office
(SE-274] in November, because SE-226 was not monitored in November.
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Figure 4 shows a comparison of 4=-PC levels in new vs. ca. 6-month-
old carpet.)

By April, staff of the Office of Toxic Substances (OTS) had
uncovered a 1987 submission (see Data Sources and Pertinent
Literature section) by Mark Van Ert linking 4-PC to complaints
about building environments and new carpeting and reporting limited
toxicological testing on the compound. The Agency’s OTS structure-
activity team, which analyzes limited data on new chemicals
submitted under the premanufacture notification program of TSCA,
reviewed Van Ert’s submission and literature on structural
analogues of 4-PC and its 1likely primary metabolite, 3,4-
epoxycyclohexyl-l-benzene. We also reviewed literature citations
from TOXLINE on cyclohexene and epoxycyclohexene, and we considered
the difference in carcinogenic potency between aniline (weak) and
4-amincbiphenyl (strong). This latter point speaks to a steric
similarity in the comparisons between cylcohexene/4-PC ys,
aniline/4-aminobiphenyl as regards reactivity toward genetic matter
and de-toxifying enzyme systems. Theéo reviews lead us to conclude
that the likely primary metabolite of 4-PC would be expected to be
a fairly potent inhibitor of certain enzymes and to be reactive
toward DNA and\or cellular proteins.

Recommended Risk control

Based on the temporal and spacial link between carpet, 4-PC
and employee illnesses, the initial 4-PC exposure levels, and
generally accepted criteria for establishing putatively "safe"
levels for toxic agents, we propose that indoor air standards be
set for 4-PC that would protect against induction of MCS and
against acute irritancy responses. The derivation of those
recommended levels is shown below:
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TABLE 4

FORMALDEHYDE AND 4-PC LEVELS IN SELECTED ROOMS

Carpet Formaldehyde (ppb)

Laid

none

4/88

4/88

none

3/88

4/88

none

4/88

<4

7-49

ND-59

<4-37

ND-46

<4

<4

NS
NS

NS

2.4
NS

NS

NS

NS

NS

ND-20

ND
NS
ND

NS
NS
NS

NS

MAY THRU NOVEMBER 1988

4-Phenylcyclohexene (ppb)
May _ June Aug, Nov,

.04-.2
3.7-6.7

0.7-1.3

ND
2.6-359

0'4

0.2

1.7-1.8

.03-0-3

0-6-009

NS
0.8

ND
0.6

NS

NS

NS

NS

NS
NS
NS
NS

NS

NS
NS

.07

ND
NS

ND-0.1

NS

NS
NS

* Carpet laid across the hall, M-3305 in 3/88
ND = not detected

NS = present, but not quantifiable
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TABLE 5

VOLATILE ORGANICS IN SELECTED ROOMS

RoOm Carpet ___Compound in ppb

N Laid _CHCL, 1.1.1-Cl1.CH CH..
May Nov. May Nov. May Nov.
SE-216 none .04-1.7 NS " .2-6.3 NS .1-0.8 NS
SE-226 4/88 2.1-4.9 NS 1.1-5.8 NS .6 NS
SE-274 4/88 ND-1.1 .9-4.5 .5-3. .3-1.9 .3=.5 .5=1.2
H-271° none 03 09-81 03-3n3 .5-1. ND -6"'1.1
M-2708.5 unk 1.9-2.1 NS .2=1. NS NQ-.2 NS
M-2827 3/88 1.2-6.3 1.5-8.9 .5-3. .3-1.7 A8 BT
M-3304 none* 1.4-2.6 NS 1.7-12 . NS .3-.8 NS
M-3241 4/88 .4-1.3 NS .3-5.1 NS 35,3 NS
E-1015 none .3-9.1 NS .3-4. NS o & NS =
E-935 4/88 .5 NS 2= NS .02-.1 NS .

F -f:ln.

eCarpet laid across the hall in M-3305, 3/88
ND = not detected

NS = not sampled

NQ = present, but not quantifiable
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Room

SE-216
SE-226

SE-274

M-2710
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TABLE 4

FORMALDEHYDE AND 4-PC LEVELS IN SELECTED ROOMS

Ca;pct Formaldehyde (ppb)

Laid

none
4/88

4/88

none

M-2708.5 unk.

M-2827

M=-3304

M-3241

E-1015

E-935

3/88

none#

4/88

none

4/88

NS
<4

7-49

ND-59
<4-37

ND-46

<4

6-59

<4

<4

NS

NS

NS

2.‘
NS

NS

NS
NS

NS
NS

ND-20

ND
NS

MAY THRU NOVEMBER 1988

4-Phenylcyclohexene (ppb)
May _June Aug. Nov,

.0‘-.2

0'7-1.3

0.2

1.7-1.8

.03-0.3

0.6-0.9

NS
0.8

0.6

NS

NS
0.2

NS

NS
NS

NS

NS

NS
NS

.07

NS

ND-0.1

NS

NS

* Carpet laid across the hall, M-3305 in 3/88
ND = not detected
NS = present, but not quantifiable
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TABLE S CONTINUED

Room Compound in ppb

Xylenes®* - _Stvyrene other VOCse##
- May ___ Nov., May = Nov, May _ Nov.
SE-216 .9=2.5 NS e2=.9 NS 4-22 NS
SE-226 2=-2.3 NS e Lol | NS 37=52 NS
M-2710 2.1-3.2 .6-1.7 «3=.5 NQ-.3 12-13 10-38
M-2708.5 1.3-3.4 NS «2=.5 NS 48-54 NS
M-2827 2-4 1.4-2 -4 ND=NQ 15-182 8-32
M-=3304 2.6=-2.7 NS -3 NS 70=161 NS
M-3241 3.1-3.5 NS .5=.6 NS 31-40 NS
E-1015 1.4-3.2 NS dl=.4 . NS 14-49 NS

E-935 2.4-4.2 NS .5 NS 35-43 NS

* Includes ethylbenzene
**Chiefly unspecified alkanes, alcohols, and < 5 ppb acetone

IF:.- )
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TABLE 5 CONTINUED
Room Compound in ppb

CH.CICHCL  CHCICCl, - CHCH.,  CClL.CCl,
May Nov. May Nov, ' May _Nov. May Nov,

SE-216 ND NS ND NS 1.3-2.9 NS .2=.5 NS

SE-226 ND NS .1 NS 4.9-11 NS .6-.9 NS

SE-274 ND ND-.4 ND-.1 NQ-.3 4.3-5.9 1.7-4.3 .8 ND-1

M=-2710 ND ND-.6 ND ND-.3 .3-10 1+.3=3 1.3-5 NQ-.4

M~-2708.5 ND-NQ NS ND=-.1 NS 3-6.7 NS 1-5.3 NS
M-2827 ND ND=.7 ND ND=-.4 «1-3.1 1.8-3 .4-.6 NQ-.9
M-3304 ND-.1 NS .03=-.1 NS 5-8.7 NS 1.2-13 NS
M=-3241 ND NS ND-.1 NS .6-8.9 NS «1-1.5 NS
E-1015 ND NS ND-.3 NS . 7=4.7 NS «7=.8 NS

E-935 ND NS ND ~ NS 5.7-5.8 NS .8 NS
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RECOMMENDED INDOOR AIR STANDARD POR
4-PHENYLCYCLOHEXENE

TQ PROTECT AGAINST INDUCTION OF MULTIPLE CHEMICAL SENSITIVITY
Lovest Observed Effect Level = 5 ppb
Factor to derive No Observed Effect Level = 10
Factor to account for more sensitive individuals = 10
Pactor to account for uncertainty re: cumulative dose effects,
actual LOEL and severity of multiple chemical sensitivity effect
= 10

DERIVED INDOOR AIR STANDARD = .005 PPB

IO _PROTECT AGAINST ACUTE IRRITANCY EFFECTS
Lovest Observed Effect Level = 5 ppb

Pactor to derive No Observed Effect Level = 10
Factor to account for more sensitive individuals = 10
Factor to account for uncertainty in LOEL, lesser severity of
irritancy compared to MCS = 3
DERIVED INDOOR AIR STANDARD = .017 PPB

In addition to the indoor air standard, we recommend, via a
TSCA section 21 petition that: 1) testing be required on finished
latex and carpeting to establish a product-content standard for 4-
PC that will assure compliance with the indoor air standard: 2)
quality control records be maintained and procedures put in place
to assure compliance with p ‘ontent standards; and 3)
notification be given of the risks associated with 4-PC levels
above those specified in the standards; and 4) products containing
4-PC at levels greater than the standards be re-called.

We do not content that 4-PC is the cause of every case of MCS,
nor do we contend that all carpet or all styrene-butadiene latex
is hazardous, nor that these products cannot be manufactured, so:d
and used safely. We do contend that under the conditions existing
at WSM in the time periocd in question, exposure to 4-PC at leve:ls
of ca. 10 ppb resulted in induction of MCS and irritancy responses
in EPA employees.
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DATA SOURCES AND PERTINENT LITERATURE
Exposure Data:
1. A Pinal Summary Report on the Indoor Air monitoring Performed
at USEPA Headquarters, Washington, .D.C. on November 6-8, 1988.

Singhvi, R., Turpin, R.D., and Burchette, S.M. U.S. EPA, Edison,
NJ. February 17, 1989.

2. A Final Summary Report on the Indoor Air Monitoring Performed
at USEPA Headquarters, Washington, D.C. on May 24, 25 and June 29,

1988. Singhvi, R., Turpin, R.D. and Burchette, S.M. U.S. EPA,
Edison, NJ. October 25, 1989.

3. A Final Summary Report on the Indoor Air Monitoring Performed
at USEPA Headquarters, Washington, D.C. on March 4 and 5, 1988.

Singhvi, R., Turpin, R.D., and Burchette, S.M. U.S. EPA, Edison,
NJ. August 18, 1988.

4. An Indoor Air Quality Measurement Study at the Headquarters
Pacility in Washington, DC. Highsmith, V.R., Rodes, C.E., Hoffman,
A.J., and Pleil, J.D. U.S. EPA Research Triangle Park, NC. July
15, 1988.

5. Evaluation of Organic Emissions from Waterside Mall Carpets
and Office Partitions. Memorandum from Bruce A. Tichenor to David
J. Weitzman. August 25, 1988.

6. Identification and Characterization of 4-Phenylcyclohexene--An
Emission Product from New Carpeting, FYI Submission No. 0OTS-0288-
0596 to U.S. EPA, Washington, DC. January 8, 1987.

EPA Emplovyee Injury Data:i

1. Testimony of Steve Shapiro before the U.S. Senate Committee on
Environment and Public Works, Subcommittee on Superfund, Ocean and
Water Protection, on S. 657, The Indoor Air Quality Act of 1989.

2. Interviev Summaries Collected by Mark Ennen. Received by NFFPE
Local 2050 from EPA Nanagement August 18, 1988.

3. Analysis of Short Porm Health Survey of NFFE Local 2050. Hirzy,
J.HW. June 1988.

: Report of the Ad Hoc Committee on mvirpnnental
Hypersensitivity Disorders. Thomson, G.M., et al. Ministry of
Health, Ontario, Canada. 198S5.
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2. Workers with Multiple Chemical Sensitivities. Occupational
Medicine, State of the Art Reviews. Vol, 2 Mark R. Cullen, Ed.

(Philadelphia, Hanley and Belfus, 1985).
3. Nervous and Immune System Disorders Linked in a Variety of
Diseases. Barnes, D.M. Science 232, 160, 1986.

4. Asthma as an Axon Reflex. Barmes, P.J. The Lancet 242, 1986.

5. Pavlovian Conditioning of Rat Mucosal Cells to Secrete Rat Mast
Cell Protease II. MacQueen, G., Marshall, J., Perdue, M. Siegel,
S., Bienenstock, J. Science 243 83-85, 1989.

6. Toxic Carpet II. Beebe, G. Available through Glen Beebe, c/o
Toxic Carpet, P.O. Box 399086, Cincinnati OH 45239.

The following are exemplary of 30 references cited on TOXLINE.

1. The Significance of Multiple Detoxification Pathways for
Reactive Metabolites in the Toxicity of 1,1-Dichlorcethylene.
Anderson, M.E., Thomas, O.E., Gargas, M.L., Jones, R.A., Jenkins,

L.L. Toxicol Appl. Pharmacol. 52, 422-432, 1980.

2. Excretion of Mathyl Mercury in Rat Bile: the Bffect of Diethyl
Maleate, Cyclohexene Oxide and Acrylamide. Refsvik, T. Acta
Pharmacol. Toxicol., 42, 135-141, 1978.

3. 1Isoclation and Characterization of an Active DNA-Binding
Metabolite of Benzo(a)pyrene from Hamster Liver Microsomal
Incubation System. Wang, I.Y., Rassussen, R.E., Crocker, T.T.
Biochem. Biophys. Res. Commun. 49, 1142-1149, 1972.

citizens’ complainta:

1. Telephone/Mail Logs of J. W. Hirzy, 1988-1989. 43 Phone calls,
4 letters involving 77 individuals self-reporting MCS, plus a
clinical psychologist reporting ®“many patients® presenting with
self-reported NCS.

2. The Reactor. Editor: Susan Malloy. P.O. Box 575, Corte Madera,
CA 94925.

3. Responses to advertisements by G. and S Beebs. See above for
contact address.

L



ee. THAT SETILES 1T, HUNANSA__Ri MOBE SENSITIVE

w Mol AMoresm @
484




