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. SUMVARY

On Novenber 17, 1991, the National Institute for Occupational Saf
Health (NI OSH) received a request fromthe Facilities Manager of
County Support Services Departnment in Grand Junction, Colorado to
conduct a health hazard evaluation (HHE) at the Mesa County Court
and Annex in Grand Junction, Col orado. The requestor was seeking
assi stance with indoor air quality concerns in the building.

On April 2, 1992, an evaluation of the 3-story Courthouse and Ann
bui I di ng was conducted. The NI OSH eval uation consisted of: (1)

assessnment of questionnaire results from buil di ng enpl oyees, (2)

exam nation of the building' s heating, ventilation and air condit
(HVAC) systens, (3) an exam nation of the building for identifiab
contam nant sources, (4) interviews with representatives fromthe
bui | di ng managenent and buil di ng enpl oyees; (5) and an environmen
survey designed to assess key paraneters related to the buil ding

quality including carbon dioxide (CO), tenperature, humdity, ca
nonoxi de, and snoke tests for air flow

On the self-adm ni stered questionnaire, there was a response rate
(108 of 130 occupants). O those responding to the questionnaire
average of 55% conplained it was too cold, 63%too hot, and 65%t
was stuffy. Headaches was the #1 synptomreported with 73% repor
headaches in the last year, 72% thought they were related to work
56% sayi ng they went away within 1 hour after work, and 64% repor
they had had a headache in the |ast week. The next nmpst conmonly
reported synptom (within the last year) was burning or irritated
(65%, nasal congestion (529%, and sinus infection (42% . Forty-
reported they had had a physician diagnoses of sinusitis. Sixty-
rated the air quality as poor and the majority did not have a cle
pi cture of any seasonal variation in the air quality. Mst of th
respondents (73% reported they had no allergies, rated the workp
health and safety conditions as average (55%, thought their jobs
sonmewhat stressful (56%, but were either very satisfied (49% or
sonmewhat satisfied (51% with their job. The vast mgjority of wo
reported they had no control of their environnment (80%.

The HVAC in the old Courthouse was a constant vol une system which
operated on 100% outside air. Few problens, other than ones rela
air distribution, were found in this building. Most of the conp
were fromthe Annex building which had a central HVAC system whic
provi ded constant tenperature air to variable air volune (VAV) bo
t hroughout the building. The Annex also had a nunmber of fan coi
and four dedicated HVAC systems for the courtroons. Few conplain
noted fromthose areas serviced by the dedicated units.
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The carbon di oxide (CO) levels ranged from 425 up to 875 ppmthr
the building during the visit on April 2. The weather was warm
70-76-F, and the VAVs were calling for cooling nost of the day an
econom zer cycle had the outside air danpers fully open. CQutside
| evel s stayed fairly constant at 325 to 350 ppm No CO, | evel s w
measured above 1000 ppm anywhere in the building. Tenperature an
hum dity neasurenments were consi stent throughout the building, ra
from72- to 79-F and 17%to 20% RH. Mdst of these values fall w
the guidelines of 73- to 77-F tenperature range and the 20 to 60
percent relative humdity range recomended by ASHRAE. In genera
hum dity stayed just below the 20% | evel for the day and tenperat
averaged about 76-F. The highest tenperatures were found in the
afternoon in the Assessor's office. Carbon nonoxide (CO |evels
measur ed throughout the building and were found to be less than 1
Generally, there was little return air avail abl e throughout the A
and times when i nadequate amounts of outside air were supplied to
occupi ed spaces.

Based on the building inspection and the environnmental nonitoring
results, the investigator was unable to identify an airborne
contam nant which would constitute a health hazard. However, sev

deficiencies in the ventilation systemwere noted. Reconmendatio
are made in Section VIII to help alleviate the enpl oyee conpl ai nt

KEYWORDS: SIC 9222 (Legal Counsel and Prosecution), indoor air g
i ndoor air pollution, 1AQ
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1. I NTRODUCTI ON

On Novenber 17, 1991, the National Institute for Occupational Saf
Health (NI OSH) received a request fromthe Facilities Manager of
County Support Services Departnment in Grand Junction, Colorado to
conduct a health hazard evaluation (HHE) at the Mesa County Court
and Annex in Grand Junction, Col orado. The requestor was seeking
assi stance with indoor air quality concerns in the building. Enp
in the building had been conplaining of itchy watery eyes, chron
probl ens, headaches, and other problems within the |ast year.

On April 2, 1992, an evaluation of the 3-story Courthouse and Ann
bui | ding was conducted. During the visit the investigator talked
county adm nistrative personnel, affected enpl oyees, and supervis
af fected enpl oyees. Conpl ai nt questionnaires had been distribute
all enployees in the old Courthouse building and in the Annex. T
results fromthe questionnaires had been tabul ated prior to the s
visit. The results were used to target the enployee groups wth
nost conplaints. Generally, this included nost enployees in the
and very few in the old Courthouse building. Therefore nost of t
visit centered around the Annex building. Responses were receive
83% of the building occupants. The major conplaints, other than
confort-rel ated, were about headaches, burning or irritated eyes,
nasal congestion. A thorough visual inspection of the heating,
ventilation, and air-conditioning (HVAC) units serving the buildi
conducted. Al so, carbon dioxide (CO), tenperature, relative hum
and snoke tube tests were conducted to evaluate efficiency of the
syst ens.

BACKGROUND

The old Mesa County Courthouse was built in 1918 and the Annex wa
in two phases, starting in the late 1960s. The Annex consists of
stories plus a basenent. Each floor of the Annex has been renpde
over the last five years. Part of the renodeling involved the ad
of separate HVAC systens to the four courtroons. The enpl oyees r
t hat they have had problens with mucous nmenbrane irritation and
headaches for the |last 2-3 years. The new facilities nmanager has
aware of the conplaints since about Septenber of 1991

The ventilation in the old building consisted of a central consta
vol ume HVAC system whi ch operated on 100% outside air at all tine
Annex buil di ng had several systens which included a main Carrier
whi ch supplied constant tenperature air to nost of the buil ding.
different zones in the building were controlled by variable air v
(VAV) systens. Fan coil units were also used to supply air to ce
parts of the building. Each of the four main courtroonms had dedi
constant vol ume HVAC systens. A small HVAC unit supplied air to
foyer area between the two buildings. This unit is old and is sc
to be replaced soon. For the Carrier unit, cooling was provided
indirect chilled water coil and heating was provided from hot wat
heated in a a gas-fired boiler. The Carrier unit is equipped wt
econom zer which adjusts the outside danper openi ng dependi ng on
outside air tenperature. The return air fans on the unit had bee
down.
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The county has hired a nunber of environmental consultants since
Cct ober of 1991 in response to the workers' conplaints. These
consul tants have nonitored extensively for formal dehyde, carbon
nmonoxi de (CO), carbon dioxide (CO), oxygen, and conbusti bl e gase
Ot her nmonitoring has been conducted for fibers and total organic
Only the formal dehyde | evels were found to be elevated in one te
usi ng detector tubes. A retest with a nore sensitive and specif
met hod for formal dehyde found no detectable |evels. One of the
for total organic revealed an el evated peak which was at first t
to belong to a pesticide. Further analysis was able to elim nat
pesticides as a possibilty.

V. MATERI ALS AND METHODS

The NI OSH eval uation consisted of: (1) an assessnment of questi onne
results from buil di ng enpl oyees, (2) an exam nation of the buil ding
heating, ventilation and air conditioning (HVAC) systenms, (3) an
exam nation of the building for identifiable contam nant sources, (
interviews with representatives fromthe buil ding nmanagenent and bt
enpl oyees; (5) and an environnental survey designed to assess key
paranmeters related to the building's air quality. The questionnait
was a new one whi ch had been devel oped by a | ocal county health dejg
in the Denver area. A copy of the questionnaire is in Appendix 1.
specific measurenents and types of sanples collected in the enviror
survey are detailed bel ow.

A. I nstant aneous neasurenments of carbon di oxide (CO,) concentrations
made at several different tines and |ocations throughout the bu
and outdoors. These neasurenents were nmade using a GasTech (Mod
411) portable direct-reading CO anal yzer capabl e of measuring
concentrations from50 to 5000 parts per mllion (ppm. The ins
was cal i brated before use and checked agai nst outdoor |evels at
i nterval s throughout the workday.

B. Measurenents of dry bulb tenperatures and relative humdity were
at several different tinmes and |ocations throughout the building
out doors using an Extech Instrunments Digital Humdity and Tenper
Met er.

C. Concentrations of carbon nonoxide (CO were nmeasured using a Dra

Model 190 Datal ogger. This is a direct-reading el ectrochem cal
instrunent which is specific for CO

V. EVALUATI ON CRI TERI A

A nunber of published studi es have reported high preval ences of syr
anmong occupants of office buildings.® N OSH investigators have
conpl eted over 700 investigations of the indoor environnment in a w
variety of settings. The mpjority of these investigations have bec
conducted since 1979.

The synptons and health conplaints reported by building occupants
been di verse and usually not suggestive of any particul ar nedical
di agnosis or readily associated with a causative agent. A typical
spectrum of synmptons has included headaches, unusual fatigue, varyi
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degrees of itching or burning eyes, irritations of the skin, nasal

congestion, dry or irritated throats and other respiratory irritati
Typically, the workplace environment has been inplicated because w
report that their synptonms | essen or resolve when they | eave the bt

Scientists investigating indoor environnmental problens believe that
are multiple factors contributing to building-related occupant
conplaints.®” Anmong these factors are inprecisely defined
characteristics of heating, ventilation, and air-conditioning (HVAC
systens, cunul ative effects of exposure to |low concentrations of m
chem cal pollutants, odors, elevated concentrations of particul ate
m crobi ol ogi cal contam nati on, and physical factors such as thernal
confort, lighting, and noise.®1% Reports are not conclusive as to

i ncreases of outdoor air above currently recommended amobunts (>15 ¢
feet per m nute per person) are beneficial.* However, rates | ow
t hese anmpbunts appear to increase the rates of conplaints and synpt
sonme studies. %1 Design, maintenance, and operation of HVAC syster
critical to their proper functioning and provision of healthy and
thermally confortable indoor environnents. |[|ndoor environnental
pol lutants can arise fromeither outdoor sources or indoor sources.

There are also reports describing results which show that occupant
perceptions of the indoor environnent are nore closely related to t
occurrence of synptonms than the nmeasurenment of any indoor contam ne¢
condition. 21 Some studies have shown rel ati onshi ps between
psychol ogi cal, social, and organi zational factors in the workpl ace
occurrence of synptoms and confort conplaints. 224

Less often, an illness may be found to be specifically related to
sonething in the building environment. Sone exanples of potenti al
building-related illnesses are allergic rhinitis, allergic asthm,

hypersensitivity pneunonitis, Legionnaires' disease, Pontiac fever,
nonoxi de poi soning, and reaction to boiler corrosion inhibitors. °
first three conditions can be caused by vari ous m croorgani sns or ¢
organic material. Legionnaires' disease and Pontiac fever are caus
Legi onel la bacteria. Sources of carbon nonoxide include vehicle e
and i nadequately ventil ated kerosene heaters or other fuel-burning
appl i ances. Exposure to boiler additives can occur if boiler stear
used for humi dification or is released by accident.

Probl ens NI OSH i nvestigators have found in the non-industrial indoc
envi ronnent have included poor air quality due to ventilation syste
deficiencies, overcrowding, volatile organic chemcals fromoffice
furni shings, machines, structural conponents of the building and cc
t obacco snoke, m crobiol ogical contam nation, and outside air pollt
confort problens due to inproper tenperature and relative humdity
conditions, poor lighting, and unacceptabl e noise |evels; adverse
ergonom ¢ conditions; and job-related psychosocial stressors. Inr
cases, however, no cause of the reported health effects could be
det er m ned.
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St andards specifically for the non-industrial indoor environment dc
exi st. NIOSH, the Occupational Safety and Health Adm nistration ((
and the American Conference of Governnmental Industrial Hygienists (
have published regulatory standards or recommended |limts for occuy
exposures.?>2” Wth few exceptions, pollutant concentrations obser\
the office work environnment fall well below these published occupat
standards or recommended exposure limts. The Anerican Society of
Heating, Refrigerating, and Air-Conditioning Engi neers (ASHRAE) has
publ i shed recomended buil ding ventilation design criteria and ther
confort guidelines.?2 The ACG H has al so devel oped a manual of

gui deli nes for approaching investigations of building-related conpl
that m ght be caused by airborne living organisns or their effluent

Measur ement of indoor environnmental contam nants has rarely proved

hel pful, in the general case, in determ ning the cause of synptons
conpl ai nts except where there are strong or unusual sources, or a |
rel ati onship between a contam nant and a building-related ill ness.

However, measuring ventilation and confort indicators such as car b
di oxide (CO,), and tenperature and relative humdity, is useful in

early stages of an investigation in providing information relative
proper functioning and control of HVAC systenms. The basis for the
measurenents made in this investigation are presented bel ow

A. Carbon Di oxide (CQ)

CO, is a normal constituent of exhaled breath and, if nonitored
be used as a screening technique to eval uate whet her adequate
guantities of fresh air are being introduced into an occupied ¢
The ASHRAE St andard 62-1989, Ventilation for Acceptable |Indoor
Quality, recommends outdoor air supply rates of 20 cubic feet i
m nute per person (cfm person) for office spaces and conference
rooms, 15 cfnfperson for reception areas, and 60 CFM person for
snmoki ng | ounges, and provi des estimated nmaxi mum occupancy fi gur
each area. ?®

| ndoor CO, concentrations are nornmally higher than the general
constant ambi ent CO, concentration (range 300-350 ppm). When
CO, concentrati ons exceed 1000 ppmin areas where the only know
source i s exhal ed breath, inadequate ventilation is suspected.
El evat ed CO, concentrati ons suggest that other indoor contam na
may al so be increased.

B. Tenperature and Relative Hum dity

The perception of confort is related to one's netabolic heat
production, the transfer of heat to the environment, physiol ogi
adj ust nrents, and body tenperatures. Heat transfer fromthe boc
the environnment is influenced by factors such as tenperature,
hum dity, air novenent, personal activities, and cl othing.
ANSI / ASHRAE St andard 55-1981 specifies conditions in which 80%
more of the occupants will find the environnent thermally
confortable.?
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C. Carbon Mnoxi de

Car bon nonoxi de can occur as a waste product of the inconplete
combusti on of carbonaceous fuels. Sources of carbon nonoxide

i ndoor environnments include tobacco snoke, mal functioning or

i mproperly vented heating systens, and the introduction of
contam nated air from outside sources such as | oading docks. (
nonoxi de exposure in sufficient concentrations can result in he
di zzi ness, drowsiness, nausea, vomting, collapse, com, and de

E. Environnental Tobacco Snoke (ETS)

Envi ronment al tobacco snoke is a well-recogni zed health hazard,
associated with effects ranging fromeye irritation to |ung

cancer. 33 NI OSH has recently published a Current Intelligenc
Bulletin (CIB #54) on Environnmental Tobacco Snmoke in the Workp
Lung Cancer and O her Health Effects.®® This docunent sunmari z
literature on ETS and concludes that ETS neets the OSHA criteri
potential occupational carcinogen and, therefore, exposures to
shoul d be reduced to the | owest feasible concentration. The dc
further recomends that "Enployers should m nimze occupational
exposure to ETS by using all avail able preventative neasures.”

The Federal Occupational Safety and Health Adm nistration (OSH/
currently has no specific regulation regardi ng exposure to
envi ronnment al tobacco snoke.

VI . RESULTS AND DI SCUSSI ON

A.

HVAC System | nspecti on

The central HVAC systemin the old Courthouse appeared to be ir
condition. The system operated on 100% outside air at all tint
enpl oyee questionnaires reveal ed very few reported problens in
Cour t house.

Mai nt enance of the various HVAC units in the Annex (as well as
Court house) appeared to be quite good. |In fact, the county hac
i npl emrented a new preventive nmai ntenance program whi ch was quit
i npressive. The old HVAC unit, which provided air for the spac
bet ween the Annex and the old Courthouse, used evaporative cool
gas heat. Measureable levels of CO had been found near this ur
t he heater was operating. The unit shows signs of water |eaks
possibly mold growth. This unit is scheduled to be replaced s«

The Carrier unit, which provides the bulk of outside air to the
was in good condition except that the return air fans has been
di sconnect ed. The | ack of substantial return air was obvious ¢
various floors when snoke tests were conducted. The Carrier ur
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on an econom zer cycle so the outside air danpers close down whe
tenperatures are too cold or too hot. The day was mld on April
t he danpers were open all the way. Cold and/or hot water are pr
to the VAVs and fan coil units froma boiler roomwhich is | ocat
the roof (cold water only is provided to the Carrier unit). The
Carrier unit provides constant tenperature air to a series of va
air volunme (VAV) units throughout the Annex. Most of the high
conpl aint areas were ones serviced by the Carrier unit and with
Sone areas, such as the bathroons in the Assessor's office, had
adequate air supply or exhaust.

The new Trane units are self-contained, providing cooling and he
needed. Few conplaints were received from areas that were servi
t hese units.

B. Environnental Survey Results

The carbon di oxide (CGO,) levels ranged from 425 up to 875 ppm

t hroughout the building during the visit on April 2. The weathe
warm 70-76-F, the VAVs were calling for cooling nost of the day.
t he econom zer cycle had the outside air danpers fully open. Qu
CO, l evel s stayed fairly constant at 325 to 350 ppm No CO, | eve
wer e neasured above 1000 ppm anywhere in the building. Likew se
tenperature and hum dity neasurenents were consistent throughout
bui l ding, ranging from72- to 79-F and 17% to 20% RH. Most of tt
values fall within the guidelines of 73- to 77-F tenperature rang
the 20 to 60 percent relative humdity range recomended by ASHR
In general, the hum dity stayed just below the 20% | evel for the
and tenperatures averaged about 76-F. The hi ghest tenperatures \
found in the afternoon in the Assessor's office.

Car bon nonoxi de (CO |evels were neasured throughout the buildin
were found to be less than 1 ppm The areas of primary concern
on earlier nmonitoring were near the old HVAC unit and in the boi
room The heater was not operating rmuch during the time of CO
measur enent s.

C. Results of Questionnaires

Prior to the arrival of N OSH, questionnaires had been circul ate
t he requestor and had been summari zed by the investigator. The
of these questionnaires are sunmarized in Table 1. There was a
response rate of 83% (108 of 130 occupants) to the questionnaire
average of 55% conplained it was too cold, 63% too hot, and 65%
was stuffy. Headache was the #1 synptomreported with 73% repor
headaches in the last year, 72% thought they were related to wor
56% sayi ng they went away within 1 hour after work, and 64% repo
t hey had had a headache in the | ast week. The next nost comonl
reported symptons (within the |last year) were burning or irritat
(65% , nasal congestion (52%, and sinus infection (42% . Forty
reported they had had a physician di agnoses of
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sinusitis. Sixty-nine %rated the air quality as poor and the mr
did not have a clear picture of any seasonal variation in the ai
quality. Mst of the respondents (73% reported they had no all
rated the workplace health and safety conditions as average, tho
their jobs were somewhat stressful (56%, but were either very

satisfied (49% or sonewhat satisfied (51% with their job. The
maj ority of workers reported they had no control of their enviro

(809 .

VI 1. CONCLUSI ONS

I n general, nmeasurenments of ventilation system paraneters (i.e.,
tenperature, and relative humdity) did not reveal any particular i
with the system on the day exam ned. However, conditions were sucl
the outside air danpers were fully open and the VAVs and fan coil
were calling for cooling (thus suppling nore air to the affected sj
There was al nost no return air avail able throughout the Annex. In
cases, the only avenue for return air, since the return air fans or
Carrier unit were not on, was out the doors, down the halls, and ot
t hrough the old Courthouse. Furthernore, nany areas in the Annex [
if any return air grills. Granted there was no reason for return ¢
grills with no return fan, but this is an area that will need to be
nodi fi ed.

The areas of the Annex where synptons were highest, e.g. the Asses:t
and DA's office, are also areas with the | argest nunber of people |
square foot and little or no return air. Sonme of these areas nay ¢
t he ASHRAE recommended maxi mum occupancy | evel for offices of 7 pec
1000 square feet.?® Successful dilution ventilation is dependent o
adequate supply and renmoval of air from occupied spaces. Usually t
exhausted air should be just slightly greater than the supply. The
not the conditions that apply in the Annex.

There appeared to be few problens in the old Courthouse area. The
conbi nati on of induction units and a 100% out si de air HVAC system ¢
to be effective. There were sone cases where good air distributior
certain spaces may have been a problem e.g., in the library, due t
desi gn changes. No obvi ous source of environnmental or chem cal

contam nation could be found in either the old Courthouse or in the
The sanpling conducted by the various consultants support this conc

Snoking is not allowed in the building, yet there are several areas
envi ronnental tobacco snoke (ETS) from outside or adjacent public ¢
can get into non-snoking areas. ETS is a known carcinogen and is ¢
irritant and allergen. Exposure to ETS should be reduced to the I«
anount feasi bl e.
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VI,
1

2)

3)

4)

5)

RECOMVENDATI ONS

The preventive mai ntenance schedule for the HVAC systens appears
qui te good and shoul d be conti nued.

In general, the ventilation in the Annex building needs to be
corrected. The ventilation system should be adjusted to neet th
current ASHRAE standard for outside air, i.e., 20 cubic feet per
(CFM of outside air per person.?® The mjor problem appears to
| ack of proper return air throughout the building. This is furt
exacerbated by the use of an econon zer cycle on the outside air
danpers and the use of VAVs to supply air to occupied spaces. T
will be many tines when the outside air danpers are closed, thus
reduci ng the amount of outside air distribution throughout the
building. Plus, if there is no demand for cooling through the V
the supply of outside air is also shut down or severely reduced.
nunber of actions can be taken to inprove the ventilation (these
i sted below) but an overall evaluation of the ventilation syste
the Annex is recommended.

a). Reconnect the return air fans on the Carrier unit. This v
provide at |east a source of return air for the Annex.

b). Add return air grills to areas where there are none. In g
areas, the return air grill was located directly adjacent to t
supply vent in the ceiling. More distance should be provided
bet ween these grills.

c). The outside air danper on the Carrier unit should be set t
insure a m ni num of 10-20% outside air at all times. The HVAC
will have to be checked to make sure it can handle the increas
thermal | oads during the sumrer and wi nter.

d). The m ni mum openi ngs on the VAVs shoul d be set so that the

CFM per person requirenent of ASHRAE 62-1989 is satisfied at ¢
tinmes.

e). Continue running the ventilation system after occupants |e€
and start it up earlier in the nmorning to insure that the bui
is purged prior to occupancy.

The old HVAC unit suppling air to the foyer area should be repla
pl anned.

There were sonme areas in the Assessor's office where water had d
the carpet along the outside wall. The carpet should be thoroug
cl eaned or, preferably, replaced and make sure that the cause of
wat er damage has been corrected.

The bat hrooms, particularly in the Assessor's office, need to be
exhausted. One idea that was suggested is to provide booster fa
t he exhaust on the lower floors since this area is at the end of
| ong duct for the exhaust fan | ocated on the ceiling.
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TABLE 1
| ndoor Air Quality Questionnaire Summary
MESA COUNTY COURTHOUSE
Grand Junction, Col orado
HETA 92-152
April 2, 1992

Percent age of Respondents (N=10¢
AREA DA ASSESSOR COURTS TREAS ANNE

#1- Conplaints

Too col d 50 61 33 - 65 38
Too hot 63 57 100 25 65 63
Stuffy 71 78 50 50 60 50
Mol dy 4 9 - - 7 -
O her odors 17 70 - - 47 25
Cr owded 8 61 17 - 53 -
Vi bration 4 4 - - 2 25
No conpl aints 8 - - - 5 -
Dusty 25 22 33 - 37 38
Noi sy 17 17 17 - 21 -
Too dry 17 30 33 - 16 25
Too hum d - - - - - -
Drafty 8 30 17 - 26 25
Li ght ni ng 13 - 50 25 30 25
O her - 9 - 50 - -
#2- VWi ch apply?
Cont act s 25 30 33 - 33 13
VDTs 38 61 83 75 72 75
Phot ocopi ers 21 4 - 25 12 13
Snoke 8 26 17 25 9 25
None 42 9 - - 16 25
#3- Physician di agnoses
Allergic R 17 13 17 - 7 -
Ast hma - 9 17 - 7 -
Al l ergi es 33 26 33 - 16 25
Conjunctivitis 13 - 17 - 2 -
Sinusitis 42 39 50 - 35 25
None 38 22 50 75 44 63
Enphysenma - - - - 2 -
Laryngitis - 13 - - 9 13
Bronchitis 13 22 17 - 23 25
Pneunoni a 8 4 17 - 5 13
O her chest 13 4 - - 2 -
#4- Synpt ons | ast year
Cough 25 30 17 - 23 13
VWheezi ng 4 4 17 - 12 -
>4 col ds 25 26 17 - 12 -
Short ness br 13 4 17 - 14 13
Chest pain - 4 - - 5 13

Headache 79 83 67 50 56 38



TABLE 1 (Cont.)
I ndoor Air Quality Questionnaire Summary
MESA COUNTY COURTHOUSE
Grand Junction, Col orado
HETA 92-152
April 2, 1992

Percent age of Respondents (N=10¢

AREA DA ASSESSOR COURTS TREAS ANNE
#4_(cont)
Br or irr Eyes 75 57 67 - 63 50
Hay fever 33 17 33 - 19 13
OTHER 8 - - - - -
Nasal cong 54 48 50 25 53 13
Si nus i nf 38 43 67 25 44 25
Sore throat 50 57 33 - 42 13
Hoar se voi ce 25 43 33 - 23 25
M gr anes 33 13 17 25 26 25
Fevers - - - - 5 -
Sneezi ng 33 48 33 25 49 -
NONE - 13 17 25 14 25
#5- Medi cati ons
Pain relief 46 52 50 50 47 50
Decongest ant 21 13 33 - 12 -
Anti hi st ani ne 17 17 33 25 5 -
Ant i depr essant - - - - 5 -
NONE 29 30 17 50 42 50
OTHER 13 9 - - 14 -
#6- Rate 1 AQ in building
Good 4 - 33 25 7 13
Aver age 25 17 17 75 33 63
Poor 67 83 50 - 58 25
#7- Seasonal vari ation?
Yes 17 39 33 25 19 13
No 29 17 33 25 26 38
Don't know 54 30 33 25 44 -
NA - - - 25 5 50
W nt er
Spring
Sumer
Fal |
#8-Synptons related to work
Headache 71 87 67 50 58 38
Nasal Cong 33 26 33 - 26 13
Si nus Cong 42 39 33 - 35 13
Si nus I nfection 25 22 17 - 26 13
Eye irritation 67 48 50 25 56 38
Sore throat 29 26 17 - 19 13
Hoar seness 8 22 17 - 16 13

Runny nose 33 26 33 - 16 13



TABLE 1 (Cont.)
I ndoor Air Quality Questionnaire Summary
MESA COUNTY COURTHOUSE
Grand Junction, Col orado
HETA 92-152
April 2, 1992

Percent age of Respondents (N=10¢

AREA DA ASSESSOR COURTS TREAS ANNE
#8-(cont .)
Menory | oss - - - - 5 -
Di zzi ness 4 4 - - 7 -
NONE 4 - 33 25 16 50
Fever 4 - - - 2 -
Sneezi ng 29 61 33 25 44 13
Fati que 33 26 17 - 35 38
Eyes red 50 22 33 - 23 13
Cough 8 26 17 - 19 13
Wheezi ng - 4 17 - 12 -
Shortness br 8 4 17 - 12 -
Chest tight 4 - 17 - 7 -
Ski n/ rash 8 - 17 - 7 -
Heari ng prob - 4 - - -
OTHER - 4 - - - -
#9- Go away after 1 hr?
Yes 46 74 17 75 49 38
No 33 17 50 - 30 -
NA 4 4 17 - 16 50
Next norning?
Yes 21 39 50 25 28 13
No 17 - - - 9 -
NA 13 13 - - 30 50
On vacation?
Yes 9 22 17 50 14 13
No - - - - 5 -
NA 3 17 17 - 33 50
#10- Synptoms in |ast week
Headache 50 83 67 25 58 25
Nasal Cong 25 22 33 - 21 -
Si nus Cong 21 30 33 - 21 -
Si nus | nfect 13 17 - - 5 13
Eye irritation 54 39 50 - 44 -
Sor e throat 17 13 17 - 12 13
Hoar seness 4 13 17 - 7 13
Runny nose 29 30 17 - 19 13
Menmory | oss - - - - 2 -
Di zzi ness 4 - - - 5 63
NONE 21 9 33 25 19 -
Fever - - - - 2 -
Sneezi ng 21 26 33 25 26 -
Fati que 13 30 33 - 21 13
Eyes red 29 13 17 - 21 13
Cough - 22 17 - 9 -
VWheezi ng - 4 17 - 5 -

Short ness br 4 - 17 - 7 -



Chest tight
Ski n/rash
Hearing prob
OTHER



TABLE 1 (Cont.)
I ndoor Air Quality Questionnaire Summary
MESA COUNTY COURTHOUSE
Grand Junction, Col orado
HETA 92-152
April 2, 1992

Percent age of Respondents (N=10¢

AREA DA ASSESSOR COURTS TREAS ANNE
#11- Allergies or other Probs?

Yes 17 26 17 25 16 13

No 67 74 50 50 77 63
#12- Work H & S rank?

Excel | ent - - - - 2 -

Good 21 - 33 25 19 75

Aver age 29 61 33 75 30 25

Poor 33 43 33 - 40

Bad 13 - - - 5 -
#13- Job stress |evel

Very Stress 38 35 - 25 37 -

Sonewhat 50 48 100 75 51 88

Not very 8 22 - - 14 13

Not at all - - - - - -
#14- Job satisfaction

Very Sati sfied 38 48 33 50 63 88

Sonewhat 50 52 33 50 56 13

Di ssati sfi ed - - - - - -

Very Di ssat - - - - - -
#15- % tinme in bldg

0- 25%

26-50%

51-75% 8 39 - - 5 -

76-100% 88 61 100 100 95 100
#16- % tine in office

0- 25% - - 17 - 7 -

26-50% 4 4 - - 2 -

51-75% 29 39 17 - 21 13

76-100% 63 57 50 100 70 88
#17- |tens | ocated near

Phot o copi er 33 74 83 100 58 88

Laser printer 29 9 17 - 28 13

W ndows 29 74 100 100 60 88

Pl ant s 42 61 100 100 74 100



TABLE 1 (Cont.)
I ndoor Air Quality Questionnaire Summary
MESA COUNTY COURTHOUSE
Grand Junction, Col orado
HETA 92-152
April 2, 1992

Percent age of Respondents (N=10¢

AREA DA ASSESSOR COURTS TREAS ANNE
#18- Control of work enivron
Very good contr - - - 50 9 -
Sone 8 - 50 50 42 38
No contr ol 88 100 50 - 51 63
#19- \Which can be controll ed?
Tenperature - - 33 25 33 -
Ai r npvenent 4 4 50 75 28 50
Li ght 4 - 17 - 19 13
No contr ol 83 96 33 - 44 50
#20- Rate lighting
Too bri ght 13 - - - 21 25
Little too 21 17 - - 35 13
Just right 46 61 50 - 35 50
Little too dim 8 17 17 100 5 25

Too dim - - 33



