


PREFACE

The Hazard Evaluations. and Technical Assistance Branch of NIOSH conducts field
investigations of possible health hazards in the workplace. These
investigations are conducted under the authority of Section 20(a)(6) of the
Occupational Safety and Health Act of 1970, 29 U.S.C. 669(a)(6) which
-authorizes the Secretary of Health and Human Services, following a written
request from any employer or authorized representative of employees, to
determine whether any substance normally found in the place of employment has
potentially toxic effects in such concentrations as used or found.

The Hazard Evaluations and Technical Assistance Branch also provides, upon
request, medical, nursing, and industrial nygiene technical and consultative
assistance (TA) to Federal, state, and local agencies; labor; industry and
other groups or individuals to control occupational health hazards and to
prevent related trauma and disease.

Mention of company names or products does not constitute endorsement by the
National Institute for Occupational Safety and Health.
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I.

SUMMARY.

In March 1982, the National Institute for Occupational Safety and Health
(NIOSH) received a request to evaluate the air within the main office build-
ing of American Savings, Honolulu, Hawaii. Past complaints from several

" workers have included headaches, stomach problems, respiratory problems,

twitching of eyes, and other neurological complaints. One of the involved
workers is said to be especially sensitive to pollutants. The problems
started when the requester's department was on the 12th floor. At the time
there was remodeling in progress on the 8th floor. The department was moved
to the 5th floor with some improvement but incomplete resolution of the
problems. ; _

On July 26, 27, and 30, 1982, the NIOSH investigators visited the offices to
obtain information on the ventilating systems, to interview a sampling of
office workers, to inspect offices and the ventilation in them, to obtain
detector tube readings for carbon dioxide (CO2) and carbon monoxide (CO),
and to obtain air flow, temperature, and humidity readings.

Although outside, street-level (02 levels were in the 0.03%-0.04% range,
building levels were uniformly in the 0.06%-0.08% range, mostly 0.06%. CO
levels within the building were mostly in the 3-4 parts of CO per million
parts of contaminated air (ppm) range. Street Tevel, outdoor air showed
only a trace of CO early in the morning, but levels of 4-5 ppm by mid-
afternoon. It was concluded that CO levels on the upper floors were primar-
ily due to smoking in some of the offices and could probably be reduced by
increasing the fresh air intake. CO levels on the lower floors probably
also oartially reflect levels in the intake air and so could probably be
best reduced by bringing in more fresh air in the earlier part of the day.
The fairly uniform distribution of CO2 and CO indicated that air flow
within the building was adequate to keep the building air uniformly mixed.

Relative humidity readings were in the 46%-74% range, and so were not deemed
a problem. NIOSH readings on a Tuesday morning showed temperatures as high
as 82°F on the 1llth floor and as low as 71°F in the afternoon in one office
on the 5th floor. These readings and interview results suggested that there
was insufficient cooling for the upper floors at the beginning of the day,
particularly Monday mornings, and excessive cooling for the lower floors
during the day.

Interviews showed that most workers within the building had no complaints (8
of 15) or only temperature-comfort complaints (3 of 15). A few workers
appeared to have minor (2 of 15) to more major (2 of 15) adverse health
effects from the air in the building. Increasing fresh air and air flow and
modifying temperature control should help the situation.

On the basis of environmental and medical data, NIOSH concluded that
the ventilation systems in the American Savings Building, Honolulu,
Hawaii, were producing less than optimal indoor air quality primarily
due to inadequate fresh air intake. A few of the workers interviewed
were suffering adverse health effects which would probably be improved
by improving air quality. Recommendations for improving air quality
are included in this report.

KEYWORDS: SIC 612 (Savings and Loan Association), indoor air quality, temp-
erature, relative humidity, air flow, carbon dioxide, carbon monoxide.
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I11.

IHTROCLCTION

On March 22, 1982, the Nationel Institute for Uccupational Safety and Health
(NIOSH) received a request from a management representative of Anerican
Savings, Honolulu, Hawaii, to conduct a health hazard evaluation of stale,
dead, thick, dusty air in this office buildinc¢. Occupant complaints have
included headaches, stomach problems, respiratory problems, twitching cf
eyes, and other neurological complaints. One of the involved workers is
said to be especially sensitive to pollutants.

The major problem started in early spring of 1980. At that time the re-

quester and her staff had their offices on the 12th floor. Also at that
time there was construction in progress on the 8th floor. The Division of
Occupational Safety and Health, Department of Labor and Industrial Rela-
tions, State of nawaii, took air samples using charcoal tubes on March 27,
1980, but found no significant amounts of organic chemicals. Reviewing the
various ~chronologies of events supplied with the request suggests that
significant adjustments were made to the ventilation cf the office in ques-
tion on March 19, 1980. Later trat spring the Marketing staff was moved to
the 5th floor with improvement of symptoms. In January 1981 1t was decided
the move would he permanent. The hazard evaluation request was submitted
because some problems persisted and the requestor was interested in an eval-
uation of what had happened.

The NIOSH investigators visited the offices on July 26, 27, and 30, 1982, to
obtein information on the ventilating systems, to interview a sampling of
office workers, to inspect offices and the ventilation in them, to obtain
detector tube readings for carbon dioxide (COp) and carbon monoxide (CO),
and to obtain air flow, temperature, and humidity readings. -

BACKGRGUND

A. Buildino Layout and Organization

The American Savings Building is a 12 story building built in 1968. The
windows do not open. It is part of the Financial Plaza of the Pacific
with overall management resting with the Hawaiian Trust Company. This
includes contracting for Jjanitorial services which include vacuuning,
dusting, and some spot cleaning. Actual space in the buildings is owned
as condominiums with American Savings (AS) owning a number of floors in
the building and an interest in the Plaza as a whole. Individual
tenants are responsible for having their drapes and carpets cleaned.

Building use by floor is:

Basement: AS storage rooms; maintanence storage and work area
within the ventilating unit for the Tlower floors; -a
garage which also extends under an adjacent building 1in

the Plaza.

- &2 AS bank lobby.
23 AS - residential Toan offices.
33 AS offices.
4: State court offices.
b AS - marketing and financial services; non-AS attorneys'
. offices. _ - '
6 Non-AS general offices. :
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S Same. : :
8: Ernest and Winney Accountants general offices.
9: Same. '

10: Offices - law firm and real estate developer.
11: Real estate offices.

12 AS - executive offices, lunch roon.

Penthouse: Ventilating unit for upper floors, elevator machinery.

Normal working hours: 8:00 AM to 4:30 PM. -

Ventilating Systems

1.

General

In 1977-1978 the ventilating systems were modified by adding fan
volume controls. Actual air flow is controlled by cooling needs
sensed by a room thermostat serving the zone in question. Air dis-
tribution within a zone is controlled by manually adjusting vent
openings. A minimum of 1-2 inches of water pressure is maintained
in the air ducts at all times assuring at least a minimum air flow.
The fan volume controls adjust the main blower fan outputs to main-
tain the proper air duct pressures. There are four zones per floor,
each with its own thermostat located in the main office area of the
zone. Air vents are located around some of the light fixtures and
in floor units in front of the windows. The floor units are about 3
feet high with the air venting out of their flat top. Air returns
above the ceiling tiles with air uptake openings around some of the
light fixtures and on the ends where the false ceiling stops just
short of the windows. Since individual tenants determine the con-
figuration of their office space, there is a variety of interior
wall arrangenments.

The two ventilatino units have the same general design. There is a
smaller air conditioning unit which draws in fresh air exhausting it
into a large room or room coiplex. Return air from the buildin

(except exhaust from the rest rooms which is vented to the outside

also returns to these rooms. The main air handling units are
located inside the room and draw the air from the room through a
disposable prefilter and bag filters. Prefilters are changed when
the pressure drop across them exceeds one inch of water. Filters
have been changed about every three weeks due to construction in the
vicinity of the building. At other times it has been a little less
freauent. The bag filters are @also cleaned when indicated by
pressure drop, but this has been infrequent. Dehumidification is an
integral part of cooling the air, with excess moisture being
drained.  The units are turned on at 7:00 AM except Sundays and run
while the building is in use. Inspection on the walk-through. showed
the filters to be "clean".

Basement Unit

The basement unit serves the basement (except the garage) and the
lower six floors. The air intake is located between the building
and the street, adjacent to the entry ramp to the garage. The
actual openings are horizontal, elevated about 4 feet above ground
level. The damper for the air intake unit is open 100% all the time
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introducing about 30% fresh air into the air recirculating system.
A unique feature of the basement is that the storage room and main-
tenance storage and work areas are contained within the rooms from
which the main air handlina unit draws its air. The smaller, fresh
air unit supplies the ventilation to these basement rooms.

3. Penthouse Unit

The penthouse unit serves the 7th through 12th floors. The damper
on the fresh air unit is run at 20% open when the unit is turned on
at 7:00 AM, reduced to 10% open at 9:30 AM, and reduced to 0% open
(not a complete seal) at 4:00 PM. The room from which the main unit
draws air is not used for anythina else.

4. Basement Garage

The basement garage has two exhaust systems which discharge away
from the air intakes. Intake air comes in through the vehicle
entrance-exit.

IV. EVALUATION METHODS AHNU DESIGN

A.

General

After initial introductions, arrancements were made to meet with the

persons responsible for building maintenance and tour the ventilating .

systens. Further study involved obtaining temperature and humidity
readings and detector tube samples for carbon dioxide (COp) and, in
some cases, carbon monoxide (CO) at a variety of locations. CO measure-
ments were done at most locations in the morning, but at noon and in the
afternoon measurements were confined to the air intake and areas where
there were smokers. In individual rooms some air flow measurements were
taken as well. Occupants cof specific offices were interviewed for
possible health problems using a general purpose questionnaire.

Sampling Locations

Street Tevel air intake for basement unit.

Bank Tobby - 1st floor

5th floor by elevators

AS tlarketing - Main office - 5th floor

AS Marketing - Vice-President's office - 5th floor
AS Financial Services - Main office - 5th floor
11th floor by elevators

12th floor by elevators :

AS Legal - Main office - 12th floor

AS Legal - Ms. Nakamatsu's office - 12th floor.
AS lunch room - 12th floor

Instrunentation

Terperature and Huridity were obtained using a Bendix model 566-2
Psychron® which measures both dry bulb and wet bulb terperatures.
Relative humidity is read from a chart using the difference between the
two temperature readings.
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45226. After 90 days the report will be available through the National
Technical Information Service (MNTIS), Sprincfield, Virginia. Information
regarding its availability through NTIS can be obtained from NIOSH, Publica-
tions Office, at the Cincinnati address.

Copies of this report have been sent to:

American Savings.

U.S. Department of Labor/OSHA - Region IX.
NIOSH - Region IX.

Hawaii Department of Health.

State Designated Agency.
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For the purpose of informing affected employees, a copy of this report shall
be posted in a prominent place accessible to the erployees for a period of
30 calendar days.
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TABLE 1
Environmerntal Measurements

American Savings Building
Honolulu, Hawaii

July 29, 1982

Location Time Tenperature Relative E%g Co
Dry BuTb Wet Eulb hiumi di ty parts per
F i 3 % million
Air Intake, Street Level 7:05 78.7 72.7 74 ~ .03-.04 1-2
8:05 79.5 12.5 72 .04 trace
12:43 84 74.5 64 .03-.04 3-4
15:39 . 83 74 65 04 4-5
Bank Lobby, lst floor 12:45 13.5 65 63 ——— .
15:33 73 64.5 63 — i
5th Floor, by elevators 8:37 7 66 56 .06 3-4
12:01 76 64 51 .06-.07 s
15:28 73 63 o1 .06-.07 -
AS tiarketing, 5th floor
Hain office 8:30 73.5 64.5 61 6 3-4
11:50 72.5 62.5 57 .06 —
15:15 72 62 57 .06 -—
Vice President's office 8:24 72 63.7 64 .06 3-4
11:50 72 62 57 .06 -——
15:09 o 61.5 58 .07-.08 -—
AS Financial Services, 5th floor
' §:46 74 65 61 .06 3-4
12:06 v T 63 57 .06 2-3
15:23 73.8 63 55 .06-.07 3-4
11th Floor, by elevators 8:586 82 68 48 .08 3-4
12:14 79 65.5 48 .08 3-4
15:45 79 65.5 48 .07-.08 3-4
12th Floor, by elevators 9:10 81.5 68 48 .06 2-3
' 12521 61 67 47 .06-.07 -
15:51 21 66.5 46 .06-.07 ---
AS Leocal, 12th floor
l'ain Office 9:17 75.5 65 56 .06 2-3
12:30 75.5 64 53 .06 =3
15:5% 74 63.5 56 .06 3-4
lis. Nakamatsu's Office 9:17 75.5 65 56 .06 2-3
12:26 74.5 62.5 54 .06 -
16:01 73 63 57 .06-.07 .-
Lunch Room, 12th floer 12:37 71.5 _ 65 59 .06-.07
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