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On August 7, 1991, the National Institute for Occupational Safety and
Heal th (NI OSH) received a request fromthe Professional Enployees

Uni on, Local 2012, A.F.T., to conduct a Health Hazard Eval uation
(HHE) at the Rhode |sland Department of Education,

22 Hayes Street, Providence, Rhode Island. The request involved

heal th and confort conplaints including tiredness, irritated eyes,
dry throat, and non-specific upper respiratory ailnments. The request
al so stated that enployees may be exposed to asbestos. On Novenber
4, 1991, an opening conference and initial walk-through survey were
conducted. On January 14, 1992, a return visit was conducted which

i ncl uded environnmental air nonitoring for asbestos, carbon dioxide,
relative hum dity and tenperature, and collection of bul k paint
sanpl es for analysis of inorganic lead. A health synptons
questionnaire was distributed to 65 enpl oyees.

Car bon di oxi de |l evels ranged from 500 parts per mllion (PPM to 900
PPM in occupied areas. Tenperatures were between 73° and 77°F, with
relative humdity (RH) between 35% and 42% The health synptons
qgquestionnaire, returned by 52 of 65 enployees, reported that 55%
suffer fromallergies, and that 59% of the enpl oyees frequently
experi ence both headache and fatigue.

Two paint-chip bulk sanpl es obtained fromthe furnace roomin the
basenment of the facility contained 0.44% and 2.19% i norgani c | ead by
wei ght .

Three bul k insulation sanples from pi pe |agging and the furnace
surface contai ned between 30% and 50% chrysotil e asbestos. Two of
five air sanples obtained in the furnace roomindicated the presence
of airborne asbestos.

The enpl oyee health conplaints could not be related to any

i dentifiable environmental contami nant. Potential enployee
exposure to asbestos and lead in the basenent area are of confern.
Recommendati ons provided in Section I X of this report address
enpl oyee confort issues, and potential exposures to |ead and

ashest os.

Keywords: SIC 8211 (Educational Facilities) Indoor Air Quality,
Asbest os, Carbon Di oxi de, Tenperature, |ndoor Environmental Quality,
Rel ative Hum dity, Lead
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I'1. 1L NTRODUCTI ON

On Novenber 4, 1991, and on January 14, 1992, the National Institute
for Occupational Safety and Health (NI OSH) conducted on-site surveys
at the Rhode Island Departnment of Education, Providence, Rhode

| sland. The Health Hazard Eval uation (HHE), requested by Local 2012,
A . F. T., Professional Enployees Union, was initially conducted in
response to health and confort conplaints including tiredness,
irritated eyes, dry throat and possi ble exposures to inorganic |ead,
carbon nonoxi de, and friable asbestos. The study included

envi ronnental sanpling for carbon di oxi de, carbon nonoxide, RH,
tenperature, |ead, asbestos, and a health synptons questionnaire.

I11. BACKGROUND

The Departnment of Education Adm nistrative Building, known as the
Roger Wllianms Building, is |ocated at 22 Hayes Street, Providence,
Rhode Island. The building shares its parking lot with the

Uni versity of Rhode |sland Extension Division and abuts the Capitol
Center Devel opnment Project boundary. The Roger WIIlianms Buil di ng

al so houses the Departnment of Environnmental Managenent. The
structure has three floors above ground and one occupied floor bel ow
ground. The building is constructed of concrete and brick with re-
enforced structural steel. It is approximately 100 years old and was
originally designed as a school. The building becane a state office
bui | di ng, approxinmately 20 years ago, and during subsequent years it
has been renovated and structurally converted to accommodat e

adm ni strative needs.

The Departnment of Education noved to the building in 1981 when the
Fam |y Court noved to new quarters. At the present tine, the
bui | di ng houses the Departnment of Elenmentary and Secondary Educati on
and the Departnent of Environnmental Managenent. The buil di ng
contai ns approxi mately 94,000 square feet of which 70,000 are
unusable. Fire danage was suffered on two occasions; once in 1967
and again in 1978. The building has not been significantly renovated
or improved since the first fire. Following the fires, severa
offices were relocated. The third floor of the east wing, site of
the 1978 fire, is presently gutted as is a significant portion of the
second fl oor.

Recently, life saving inprovenents to neet mnimal fire safety

st andards, an up-grading of the electrical capacity of the building
and addi tional handi capped accessibility to the building were funded
with an insurance settlement and federal/state funds. Approxi mtely
one month prior to this survey new |lighting was installed throughout
all basenent areas.
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On July 29, 1987, an in-house safety and health survey and revi ew of
the print shop area was conducted. Several chem cal hazards were
identified and hazard conmuni cati on training was recomrended. This
was the only health and safety survey conducted at this facility.

V.  WALK- THROUGH OBSERVATI ONS

The steam for the heating systemis generated in the Veterans

Adm ni stration Building (an adjacent facility), piped to the Roger
W Illiams building, and stored in two hot water/steam hol di ng tanks.
The steamis then piped throughout the facility to radiators | ocated
in perinmeter offices. Enployees use snmall electric space heaters
during the winter to supplenment the steam heat in their work areas.
Non- functional furnace steam pipes in the basenment are encapsul at ed
with asbestos-containing materials (ACMs).

The master control unit regulating tenperature for the Roger WIIlians
Building is in the State Capitol Center, |ocated several mles away.
Air-conditioning is provided by separate, independent w ndow air-
conditioning units |located in individual perinmeter offices. There is
no central ventilation or air handling system The building has no

i nsul ati on.

The north side of the structure is adjacent to a heavily travelled

i nterstate highway, and vehicl e exhaust em ssions have repeatedly
been the center of enployee conplaints. The center part of the
bui l ding contains a | arge auditorium gymasi um which has been cl osed
as a result of the large fire previously nentioned. Broken
furniture, filing cabinets, and numerous other furniture articles are
randomy stored here, in addition to conbustible paints, and other

mai nt enance materials, creating an extrenely hazardous conditi on.

Many wi ndows are taped shut in an attenpt to keep out hi ghway
dust/grit and to prevent cold drafts during winter. However,

numer ous poorly caul ked wi ndows still allow entrance of dirt/grinme
generated fromthe nearby highway and hot/cold air to freely enter

all offices. Enployees stated that during the sumrer, broken or

i nproperly installed air-conditioners fail to adequately nmaintain
confortable tenperatures. The few wi ndows which open are not

equi pped with screens to prevent insect entrance. The heating system
fails to adequately heat all office areas. |In the basenent there are
no radiators to supply heat. The only nethod for suppling heat to
this area is by the transfer of heat from steam pi pes | ocated on the
ceiling.
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Many wat er - damaged and stained ceiling panels were observed

t hroughout the roonms surveyed. |[In sone office areas ceiling tiles
were conpletely mssing (RoomB-11). Furthernore, in several offices
wat er - st ai ned, damaged and deteriorating carpeting was observed (Room
126).

In several stairwells there were m ssing and broken stair treads,
creating tripping hazards. 1In one circunstance a rigid plastic floor
mat was pl aced over several mssing floor tiles in stairwell

l andings. Simlarly, ceramc floor tiles are either conpletely

m ssing or broken in many office areas (Room 222B) and hal | ways,
exposi ng the sub-fl oor.

Snmoki ng occurs throughout the facility. Snoking was observed in
of fices, hallways, restroons and the cafeteria. Pedestal ashtrays
are located on all stairwell | andings.

Fl eas, cockroaches, silverfish and rodents (m ce) are abundant

t hroughout the structure. Spraying or baiting is done by nmanageri al
request only and on a very limted basis; however, the abundance of
t hese pests does not indicate any decrease in their popul ation.
Pesticide application is performed by Rhode Island State enpl oyees
fromthe Departnment of Adm nistration during enployee working hours.

Ext ensi ve nold growth was observed in Room B-3 (Law and Educati on
Division Ofice). The cause was apparently due to this area's air-
conditioning unit being nounted into an opening which did not lead to
t he outside of the building, but rather to the underneath area of an
encl osed, external staircase entrance to the facility. Air being
drawn in fromthis confined space created a very hum d environnent,
conduci ve to nold/fungus gromth. Extensive nold growth on perineter
wal I s was al so observed (Room B-7).

When Departnment of Environnental Managenment (DEM) enpl oyees park DEM
vehicles in basenent |evel parking areas, and do not turn-off vehicle
engi nes, exhaust enmi ssions infiltrate several work areas.

Asbest os containing materials (ACMs) are in place around boilers,
furnaces, and steam pi pes along perineter walls and the basenment

ceiling. In many areas this asbestos is friable. Enployees nust
travel through these areas to reach the outside vehicle parking
areas. |In these sane areas, brick walls (perineter and internal) are

pai nted with | ead-containing paint, which is chipping and fl aki ng,
accumul ating on the floor.
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Two enpl oyees operate printing presses |located on the basenent | evel
There are three, nmulti-lithe presses and one letter press. There was
an extensive oil |eak under the Miulti-press, Mdel FR 6427, and
numerous flanmable |iquids both stored and used in this work area.
Enmpl oyees were observed snmoking in this room Enpl oyees stated that
they had no material safety data sheets (MSDS) on the hazardous

chem cals used in their work area, nor had they ever received
training on these chem cals addressing personnel protective equi pnent
or the hazards associated with exposure to these chemcals. There
was no ventilation avail able to exhaust chem cal vapors fromthis

ar ea.

In the Plate Devel opnent Room (B-10), as in the Print Room hazardous
chem cals are used and stored. The enployee had not received
training on the hazardous chem cals used in that work area.

There was a fire extinguisher sign |ocated at Room B-10, (Dark Room ;
however, there was no fire extinguisher available at this |ocation.

At Room 313/ 314 the wall-mounted fire extinguisher was not readily
accessi bl e; access was obstructed by unused furniture and boxes.

At Room B-116 the neans of egress, and the panic bar are broken on
the exit door.

At the foot of the staircase between levels 1 and 2 |leading to the
basement, there is random storage of paper products, files and

numer ous cardboard boxes, constituting a potential fire hazard.

Adj acent to roons 313/314 and 201/ 202, there was m scel | aneous and
random st orage of cardboard boxes, creating a potential fire hazard.

I n the basenent areas, particularly under each stairwell |anding (2
wer e observed), there was excessive random storage of cardboard
boxes, files, paper products and broken furniture, creating a fire
hazar d.

V. EVALUATI ON DESI GN AND METHODS

Measurements were obtained for tenperature, relative hum dity, carbon
di oxi de and carbon nonoxi de. Environmental sanpling was perforned
for ACMs and | ead.
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(A) CARBON DI OXI DE - (CO)

Car bon di oxi de concentrations were neasured in office areas, general
wor k areas and hal |l ways, using a Draeger punp and colorinetric

det ector tubes. The neasurenment range for the detector tubes was
0.01-0.3% (100- 3000 PPM .

(B) CARBON MONOXI DE - (CO)

Car bon nonoxi de concentrations were obtained using two different
direct readi ng nmeasurenment tools. An Energetics Science, Inc., Model
1735, Series 2000, CO Ecol oyzer was used to assess conti nuous CO
levels at intermttent times during the survey, and CO colorinetric
det ector tubes were used with a Draeger intermttent bell ows punp.

(C© TIEMPERATURE AND RELATIVE HUM DI TY

Tenperature and RH were nmeasured in enployee work areas using a
Col e-Parmer LCD Digital Hygroneter, Mdel 3309-50.

(D) ASBESTOS- CONTAI NI NG MATERI ALS ((ACMs)

Assessnment of ACMs was perfornmed by initially procuring bul k sanpl es
of boiler and steam pi pe encapsul ating materials. General area air
sanples for friable environmental asbestos were conducted using high
volune (2.0 liters/ mnute) MSA sanpling punps equi pped with three
stage cassettes.

Three bul k sanples, and five 25 mm nm xed cel |l ul ose ester (MCE)
filters were submtted for asbestos analysis by polarized |ight
(PLM, phase contrast (PCM, and transm ssion electron m croscopy

(TEM .

NI OSH i nvesti gators use phase contrast m croscopy (N OSH Met hod
7400)% to determ ne airborne asbestos exposures, and el ectron

m croscopy (NI OSH Met hod 7402)3% to confirmthem The limts of
detection and quantitation depend on sanple volume and quantity of
interfering dust. The limt of detection is 0.01 fiber/cc in a
1,000-liter air sanple for atnospheres free of interferences. The
guantitative working range is 0.04 to 0.50 fiber/cc in a 1,000-liter
air sanpl e.

Bul k sanmpl es were subnitted for asbestos analysis, and were anal yzed
for percent and type of asbestos. Sanples were exam ned for
honmogeneity. Non-honpbgeneous sanples are ground to insure
honogeneity. M croscope slides were prepared from each sanpl e using
a 1.55 refractive index liquid. The slides are then scanned for the
presence of asbestos utilizing polarized |ight
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m croscopy and di spersion staining techniques. The percentage of
fibrous asbestos is estimated by a m croscopic exam nation of the
sanpl e.

(E) LEAD

Sanpl es of paint fromthe walls and ceiling of the boiler roomwere
submtted for | ead analysis by neans of atom c adsorption
spectroscopy according to NIOSH Met hod 7082 (nodified for bulk sanple
anal ysi s).

A 1.04 gram portion was wei ghed out and placed in a 125 m Phillips
beaker. The sanple was digested with 3 m nitric acid and 1 nml of a
30% hydr ogen peroxide solution. The sanple was covered by a

wat chgl ass and placed on a hotplate at approximtely 150 degrees C
until the sanple was reduced to 0.5 m. The beaker was then taken
off the hotplate and let cool to roomtenperature. The sanple was
then quantitatively transferred to a 25 m volunetric flask, using
doubl e-distilled water. The |limt of detection was 4.0 pg/g. The
l[imt of quantitation was 13.0 ug/g.

(F) QUESTI ONNAI RE

The NI OSH i ndoor air quality health and confort synptons
guestionnaire was distributed to 65 Rhode |sland Departnment of
Educati on enpl oyees. Responses were received from52 enpl oyees.
Questionnaires were designed to evaluate the synptons nornally
attributed to conplaints associated with building-related illness or
confort. The questionnaire also sought to characterize the type and
frequency of reported enpl oyee health synptons.

Vli. EVALUATI ON CRI TERI A

(A) GENERAL OVERVI EW

As a guide to the evaluation of the hazards posed by workpl ace
exposures, NIOSH field staff enploy environmental evaluation criteria
for assessnent of a nunmber of chem cal and physical agents. These
criteria are intended to suggest |evels of exposure to which nost

wor kers may be exposed up to 10 hours per day, 40 hours per week, for
a working lifetime w thout experiencing adverse health effects. It
is, however, inportant to note that not all workers will be protected
from adverse health effects, if their exposures are nmintained bel ow
these levels. A small percentage may experience adverse health

ef fects because of individual susceptibility, a pre-existing medical
condition, and/or a hypersensitivity (allergy).
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I n addition, sone hazardous substances may act in conbination with

ot her workpl ace exposures, the general environnent, or with

medi cati ons or personal habits of the worker to produce adverse
health effects, even if the occupational exposures are controlled at
the |l evel set by the evaluation criterion. These conbined effects
are often not considered in the evaluation criteria. Also, sone
substances are absorbed by direct contact with the skin and nucous
menbr anes; thus, such contact may contribute to the overall exposure.
Finally, evaluation criteria may change over the years as new
information on the toxic effects of an agent becomes avail abl e.

The primary sources of environnental evaluation criteria for the

wor kpl ace are: 1) NIOSH Criteria Docunents and reconmendati ons, ! 2)
the American Conference of Governnmental |ndustrial Hygienists (ACG H)
Threshold Limt Values? (TLVs), and 3) the United States Departnment
of Labor/ COccupati onal Safety and Health Adm nistration (OSHA)
occupati onal health standards® (Perm ssible Exposure Limts - PELS).
The OSHA standards nmay be required to take into account the economc
feasibility of controlling exposures in various industries where the
agents are used; the NI OSH-

recomended exposure limts (RELs), by contrast, are based prinmarily
on concerns relating to the prevention of occupational disease.

I n evaluating the exposure | evels and the recomendati ons for
reduci ng these levels, it should be noted that industry is required
by the Occupational Safety and Health Act of 1970

(29 CFR 1910) to neet those |evels specified by an OSHA standard. A
ti me-wei ghted average (TWA) exposure refers to the average airborne
concentrations of a substance during a normal 8-10 hour workday.

Some substances have recomrended short-term exposure linmts (STELS)
or ceiling values which are intended to suppl enent the TWA where
there are recogni zed toxic effects from high, short-term exposures.

(B) L NDOOR Al R QUALITY

NI OSH i nvesti gators have conpl eted over 1100 investigations of the
occupati onal indoor environment in a wide variety of non-industrial
settings. The majority of these investigations have been conducted
since 1979.

The synptons and health conplaints reported to NI OSH by buil di ng
occupants have been diverse and usually not suggestive of any
particul ar nmedical diagnosis or readily associated with a causative
agent. A typical spectrum of synptons has included headaches,
unusual fatigue, varying degrees of itching or burning eyes,
irritations of the skin, nasal congestion, dry or irritated
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throats and other respiratory irritations. Typically, the workplace
envi ronment has been inplicated because workers report that their
synptons | essen or resolve when they | eave the buil ding.

A nunber of published studies have reported high preval ence of
synpt onms anpbng occupants of office buildings.4® Scientists

i nvestigating indoor environmental problens believe that there are
mul tiple factors contributing to building-related occupant
conmplaints.®19 Anpong these factors are inprecisely defined
characteristics of heating, ventilating, and air-conditioning (HVAC
systens, cunul ative effects of exposure to |low concentrations of
mul ti pl e chem cal pollutants, odors, elevated concentrations of
particul ate matter, m crobiol ogical contam nation, and physical
factors such as thermal confort, l|ighting, and noise. 1 | ndoor
envi ronnental pollutants can arise fromeither outdoor sources or

i ndoor sources.

There are also reports describing results which show that occupant
perceptions of the indoor environnent are nore closely related than
any measured i ndoor contam nant or condition to the occurrence of
synpt ons. 17"1®  Sonme studi es have shown rel ati onshi ps bet ween
psychol ogi cal, social, and organi zational factors in the workpl ace
and the occurrence of synptons and confort conpl aints. 192

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

hypersensitivity pneunonitis, Legionnaires' disease, Pontiac fever,
carbon nonoxi de poi soning, and reaction to boil er corrosion
inhibitors. The first three conditions can be caused by various

m croorgani sns or other organic material. Legionnaires' disease and
Pontiac fever are caused by Legionella bacteria. Sources of carbon
nonoxi de include vehicle exhaust and i nadequately ventil ated kerosene
heaters or other fuel-burning appliances. Exposure to boiler
additives can occur, if boiler steamis used for humdification or is
rel eased by accident.

Probl ens NI OSH i nvestigators have found in the non-industrial indoor
envi ronnent have included poor air quality due to ventilation system
deficiencies, overcrowding, volatile organic chemcals fromoffice
furni shings, machines, structural conponents of the building and
contents, tobacco snoke, m crobiological contani nation, and outside
air pollutants; confort problens due to inproper tenperature and
relative hum dity conditions, poor |ighting, and unacceptabl e noise

| evel s; adverse ergononic conditions; and job-rel ated psychosoci al
stressors. In nost cases, however, these problems could not be
directly linked to the reported health effects.
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St andards specifically for the non-industrial indoor environnment do
not exist. NIOSH, the Occupational Safety and Health Adm nistration
(OSHA) and the American Conference of Governnmental |ndustrial
Hygi eni sts (ACA H) have published regul atory standards or recommended
[imts for occupational exposures.?*2> Wth few exceptions,

pol | ut ant concentrations observed in the office work environnent fall
wel | bel ow these published occupational standards or recomrended
exposure limts. The American Society of Heating, Refrigerating, and
Ai r-Conditioning Engi neers (ASHRAE) has published recommended
bui I ding ventilation design criteria and thermal confort

gui del i nes. %27 The ACA H has al so devel oped a manual of guidelines
for approaching investigations of building-related conplaints that

m ght be caused by airborne living organisns or their effluents.?8

Measur ement of indoor environmental contam nants has rarely proved to
be hel pful in determning the cause of synptons and conpl ai nts except
where there are strong or unusual sources, or a proved relationship
bet ween a contam nant and a building-related illness. The usual |ow
| evel concentrations of particles and variable m xtures of organic
mat erials found are troubl esone to understand. However, neasuring
ventilation and confort indicators such as carbon dioxide (CQO),
tenperature and relative humdity, is useful in the early stages of
an investigation in providing information relative to the proper
functioning and control of HVAC systens.

NI OSH and the Environnental Protection Agency (EPA) jointly published
a manual on building air quality, witten to help prevent

envi ronnental problems in buildings and solve problens when they
occur.?® This manual suggests that indoor environnmental quality

(IEQ is a constantly changing interaction

of a conplex set of factors. Four of the nost inmportant el enments
involved in the devel opnent of | EQ problens are: (1) a source of
odors or contam nants; (2) a problemw th the design or operation of
t he HVAC system (3) a pathway between the contam nant source and the
| ocation of the conplaint; 4) and the building occupants. A basic
under st andi ng of these factors is critical to preventing,

i nvestigating, and resolving | EQ probl ens.

The basis for nonitoring carbon dioxide, tenperature and relative
hum dity are presented bel ow.

(1) Carbon Dioxide (CO)

Car bon dioxide (CO) is a normal constituent of exhal ed breath and,
if rmonitored, can be used as a screening technique to eval uate

whet her adequate quantities of fresh are being introduced into an
occupi ed space. Indoor CO, concentrations are normally higher than
t he generally constant anbi ent CO,
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concentration (range 300-375 PPM. When indoor CO, concentrations
exceed 1,000 PPMin areas where the only known source is exhal ed
breath, inadequate ventilation is suspected. Elevated CO,
concentrations suggest that other indoor contam nants may al so be
i ncreased.

(2) Tenperature and Relative Hum dity

The perception of confort is related to one's netabolic heat
production, the transfer of heat to the environnment, physiol ogical
adj ustments, and body tenperatures. Heat transfer fromthe body to
the environment 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% or
nore of the occupants will find the environment thermally
confortable. The ASHRAE "confort chart" is presented in Appendi x B.
The acceptabl e ASHRAE hum dity range for sedentary people is a dew
poi nt tenperature between 35 and

62 degrees F. This is generally equivalent to a RH between 30% and
50%

A RH bel ow 30% nay be associated with increased disconfort from
dryi ng of nmucous nmenbranes. Hi gh RH (above 70% may pronote fungal
grom h.?® |f possible, sources are found where biol ogical

contam nants nay be growing or if visible gromth is identified, the
sources should be renoved as a preventative nmeasure.

(C) TOXI COLOGY

Brief discussions of the toxicological properties of carbon nonoxide,
asbestos fibers and | ead are provi ded bel ow

(1) Carbon Monoxi des0-33

Car bon nonoxide (CO is a colorless, odorless gas, slightly lighter
than air. It is produced in the presence of inconplete conbustion of
carbon-cont ai ni ng conpounds. The mgj or sources of human exposure to
CO are engi ne exhausts, tobacco snoke, and inadequately-ventil ated
conbusti on products from appliances and heaters that use natural gas,
propane, kerosene or simlar fuels. The conbination of inconplete
conbustion and i nadequate ventilation can result in overexposure to
this gas.

The danger from overexposure to this gas arises fromits affinity for
t he henogl obin (Hb) nolecule in red blood cells. Henpglobin is the
oxygen carrier in the blood. On inhalation, CO acts as a netabolic
asphyxi ant, causing a decrease in the ambunt of oxygen delivered to
the body tissues. CO wupon entering the lungs and diffusing across
lung tissue nmenbranes and into the capillary
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bl ood network, conbines with Hb to form carboxyhenogl obin which, in
turn, decreases the ampbunt of free Hb still available for oxygen

transfer (or oxygen-carrying capacity) to body tissues. Hb affinity
for carbon nonoxide nolecule is 300 tinmes its affinity for oxygen.?3!

Intermttent exposures to CO are not cunulative in effect and, in
general, synptonms occur nore acutely only with high exposure
concentrations to CO. The hazard of exposure to CO is conpounded by
t he insidiousness with which high concentrations of CO Hb can be
attained without marked physi ol ogi cal synptonms. The initial synptons
of CO poi soning may include headache, dizziness, drowsiness and
nausea. These initial synptons may advance to vomting, |oss of
consci ousness and col | apse, if prolonged or high exposures are
encountered. Coma and death may follow if high exposures continue

wi t hout intervention. 3

Long-term | ow-Ilevel exposures to CO can increase the risk of heart
attack in sonme people. The myocardiumis nore sensitive than any

ot her nmuscle tissue to the decreased anmount of avail abl e oxygen in
bl ood, as can be caused by exposure to CO. Not surprisingly, there
is substantial evidence of an associ ati on between exposure to CO and
di sturbances of the cardi ovascul ar system including some |limted
evi dence of an increased risk of myocardial infarction anpbng persons
living in environnents with high CO I|evels. 3

The regulatory criteria used to eval uate occupati onal exposures to CO
are:

OSHA - Perm ssible Exposure Limt (PEL) - 35 PPM - TWA
- 200 PPM - Ceiling

Nl OSH - Recomended Exposure Limt (REL) - 35 PPM - TWA
- 200 PPM - Ceiling
ACG H - Threshold Limt Value (TLV) - 50 PPM - TWA

- 400 PPM - STEL
US EPA - Anbient Air Quality Standard - 9 PPM - 8 hr
TWA

Ceiling
STEL

8- hour time-wei ghted average

| evel not to be exceeded at any tine

short-term exposure limt, a 15-m nute TWA which shoul d
not be exceeded at any time during a work day
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For a non-industrial environment, such as an office building, the
criterion nost appropriate to eval uate carbon nonoxi de exposure is
the 8-hour ambient air quality standard of 9 PPM

(2) ASBESTOS- CONTAI NI NG MATERI ALS ((ACM) 3437

(a) Toxicity of Asbestos - Health Effects

| ncreased health risk resulting from occupati onal exposure to
asbestos has been well docunmented in the scientific literature.
Initially, asbestos was associated with a chronic and debilitating

| ung di sease call ed asbestosis which normally occurred follow ng

| ong-term exposures to high | evels of asbestos fibers. Asbestos has
al so been linked to several types of cancer, including mesotheliom
(a rare cancer of the chest and abdom nal 1ining) and cancers of the
| ung, esophagus, stomach, and colon. These cancers usually appear
many years after the initial contact with asbestos, and sonetines
result fromshort-termand/or |low | evel exposures. This indicates
that there may not be a "safe" |evel of exposure to asbestos for the
elimnation of all cancer risk. Additionally, cigarette snoking in
conbi nati on with asbestos exposure greatly increases the risk of
devel opi ng |l ung cancer

(b) Cccupational Standards

NI OSH reconmmends as a goal the elimnation of asbestos exposure in

t he workpl ace; where it cannot be elim nated, occupational exposure
to asbestos should be |limted to the | owest possible concentration. 3
This recommendation is based on the proven carcinogenicity of
asbestos in humans and on the absence of a known safe threshold
concentrati on.

NI OSH contends that there is no safe concentration for asbestos
exposure. Virtually all studies of workers exposed to asbestos have
denonstrated an excess of asbestos-rel ated di sease. NI OSH

i nvestigators therefore believe that any detectable concentration of
asbestos in the workplace warrants further evaluation and, if
necessary, the inplenentation of neasures to reduce exposures. 3

The OSHA PEL for asbestos |limts exposure to 0.2 fiber/cc as an 8-
hour TWA. 3 OSHA has al so established an asbestos excursion limt
for the construction industry that restricts worker exposures to 1.0
fi ber/cc averaged over a 30-n nute exposure period. 3637
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(3)  LEAD® %

(a) Toxicity of Lead - Health Effects

Lead has been found to have profound adverse effects on the health of
workers in the lead industry.®*® |Inhalation, the nost inportant

source of lead intake, and ingestion result in damge to the nervous,
urinary and reproductive systens.3 The adverse health effects

associ ated with exposure to |l ead range fromacute, relatively mld
per haps, reversible stages such as inhibition of enzynme activity,
reduction in notor nerve conduction velocity, behavioral changes, and
mld central nervous system (CNS) synmptons, to pernmanent damage to

t he body and chronic disease.

The signs and synmptons of severe |ead intoxication which occur at

bl ood | ead I evels of 80 m crogranms per 100 grans (upg/g) and above are
wel | docunented.?®* The synptons of severe |ead intoxication include

| oss of appetite, netallic taste in the nouth, constipation, nausea,
pal | or, excessive tiredness, weakness, insomia, headache, nervous
irritability, nmuscle and joint pains, fine trenors, nunbness,

di zzi ness, hyperactivity, and colic. 1In lead colic, there my be
severe abdom nal pain, such that abdom nal surgery ni stakenly has
occasional |y been perforned.

Evi dence accunul ated in both adults and children indicates that toxic
effects of | ead have both central and peripheral nervous system

mani festations. The effects of | ead on the nervous systemrange from
acute intoxication, coma and cardio-respiratory arrest to mld
synptons, subtle behavioral changes, and el ectrophysi ol ogi ¢ changes
associated with | ower |evel exposure. 1In fact, these effects can
occur at blood lead |levels of |ess than 80 m crograns.

Wth respect to the renal system it is apparent that kidney di sease
from exposure to lead is nore preval ent than previously believed.
The hazard here is conpounded by the fact that routine screening is
ineffective in early diagnosis. Renal disease may be detected

t hrough routine screening only after about two-thirds of Kkidney
function is |lost or when nmanifestation of synptons of renal failure
are present.

Overexposure to |l ead has profoundly adverse effects on the course of
reproduction in both males and fenmales. |In the case of nale workers,
there is evidence of decreased sexual drive, inpotence, decreased
ability to produce healthy sperm and sterility.4
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The blood |l ead test is one neasure of the amount of lead in the body
and is the best available measure of recent | ead absorption. The
free erythrocyte protoporphyrin (FEP) |level is a nmeasure of
interference with henogl obin production at the time the red bl ood
cells are made. Lead affects henme synthetase, the |ast enzynme in
heme synthesis. Although sone di seases and iron deficiency anem a
can cause a rise in FEP, in a healthy individual working with | ead,
| ead absorption is the nost |ikely cause for such an increase.
Further, the FEP | evel becones el evated when the blood | ead |evel
reaches about 40 pg/dl in nmen and 30 pg/dl in wonen, and since the
average |life span of a red blood cell is 120 days, the FEP reflects
the blood | ead | evel over the preceding 3 to 4 nonths. Normal FEP
| evel s are bel ow 50 pg/dl.

Adul ts not exposed to | ead at work usually have a blood | ead
concentration | ess than 30 m crograns per deciliter (ung/dl); the
average is less than 15 pg/dl.3 |In 1985, the Centers for Disease
Control (CDC) recomended 25 pg/dl as the highest acceptabl e bl ood

| evel for young children.# Since the blood | ead concentration of a
fetus is simlar to that of its nother, and since the fetus's brain
is presumed to be at | east as sensitive to the effect of lead as a
child's, the CDC advised that a pregnant woman's bl oodl ead | evel be
bel ow 25 pg/dl .4t Recent evidence suggests that the fetus may be
adversely affected at bl ood | ead concentrations well bel ow 25
pg/ dl .42 Furthernore, there is evidence to suggest that |evels as

| ow as 10.4 pg/dl affect the performance of children on educati onal
attai nnment tests, and that there is a dose-response relationship with
no evidence of threshold or safe level.*4 Lead | evels between
40-60 pg/dl in | ead exposed workers indicate excessive absorption of
|l ead and may result in some adverse health effects. Levels of 60 -
100 pg/dl represent unacceptabl e el evations which nmay cause serious
adverse health effects. Levels over 100 pg/dl are considered to be
extrenmely dangerous and often require hospitalization and nedi cal
treat ment.

(b) HUD Recommendations - Interim Guidelines#

Currently, there are no Federal standards governing the |evel of |ead
in surface dust in either occupational or non-occupational (i.e.,
residential) settings. However, |ead-contam nated surface dust in
either setting represents a potential exposure to |ead through

i ngestion, especially by children. In workers, this my occur either
by direct hand-to-nouth contact with the dust, or indirectly from
hand-to-nmut h contact via clothing, cigarettes, or food contani nated
by |l ead dust. Standards established by HUD as final clearance
standards for lead in house dust after |ead abatenent are an

i ndi cati on of what is "clean": floors,
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200 mi crogranms per square foot (pg/ft?); walls and wi ndow sills, 500
pg/ ft2;, and wi ndow wells, 800 pg/ft2  HUD al so reconmends the
standard for floors be applied to exterior porches.* These criteria
wer e not based on epidem ol ogy, but were enpirically established as
feasible limts for clearance followng final cleaning during
residential | ead-based paint abatenent. HUD recomends the use of
these criteria until they are refined or replaced through additional
resear ch.

Pai nt fines, chips, and dust collected in the bul k sanples, obtained
in the boiler roomin the basenent of the facility, were contan nated
with | ead.

VII. RESULTS

(A) COVFORT PARANMETERS

Al'l environnmental neasurenments for tenperature, RH, carbon di oxide
and carbon nonoxi de are presented in Tables | and Il. In the

enpl oyee work areas surveyed on January 14, 1992, air tenperatures
were between 73° and 77°F with RH between 35% and 42%

(B) CARBON DI OXI DE_AND CARBON MONOXI DE

Car bon di oxi de and carbon nonoxi de concentrati ons were measured in
all areas where tenperature and relative hum dity data were obtai ned.
Car bon di oxi de concentrations ranged froma | ow value of 500 PPMto a
hi gh val ue of 900 PPM

Car bon nonoxi de val ues ranged from none detected (ND) to 3 PPM

(C) QUESTI ONNAI RE

Si xty-five indoor air quality questionnaires, which addressed health
synptons, were distributed to enployees. Fifty-two questionnaires
were returned (80%. O that nunber 55% reported that they suffer
fromallergies and that 59% reported they frequently experience both
headache and fatigue. O her reported synptons included frequent
upper respiratory illness (50%, eye irritation (46% and skin itch,
redness or irritation (29%.

During several independent enployee-requested interviews, enployees
stated that they suffered from adverse health symptons which include
allergic reactions to dirt, dust and nolds, chronic eye irritations,
asthma, sinusitis, headache, fatigue, general nmlaise, and non-
specific upper-respiratory ailnents. These adverse health synptons
abat ed during weekends or when away from the work environnent,
however, pronptly reoccurred upon returning to work.
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(D) ASBESTOS

The results of the TEM anal ysis perfornmed on filters indicated that
chrysotile bundles or clusters (1.5 umx 5.5 pmand 3.5 pm x 4 um
were detected on two (2) of the five (5) air sanples. The results of
the PLM analysis on the three (3) bul k sanpl es indicated that
chrysotil e asbestos was present at between 30% and 50% Anpsite,
crocidolite, actinolite/trenolite or anthophyllite asbestos was not
detected in any of the sanples.

(E) LEAD

Sanpl es of paint fromthe walls and ceiling of the boiler roomwere
submtted for | ead analysis by neans of atom c adsorption
spectroscopy according to NIOSH Met hod 7082 (nodified for bulk sanple
anal ysi s).

| norganic | ead was detected in the two bul k sanples of paint fromthe
boi l er/furnace room Lead in each of these sanples was reported to
be 0.44% and 2. 19% based on an average percent by weight of the total
sanple submtted for anal ysis.

Vi1, DI SCUSSI ON

There is no mechani cal means for supplying fresh outside air to the
building. This lack of air handling units results in a | ack of
supply air to restroomfacilities, which also have no exhaust air
syst ens.

Based on observations, environnmental neasurenents, the lack of a
mechani cal neans for supplying outside air, the lack of immediate
control over facility heating capabilities, air-conditioning units
which are in disrepair and other identified problens (which have been
presented in this report), it appears extensive repair/renovation to
this facility seem appropriate.

Car bon nonoxi de concentrati ons were bel ow established regul atory
st andar ds.

Potenti al asbestos and | ead contam nants present an i medi ate health
concern. Enpl oyee exposure to either asbestos or lead may result if
t he source of these contanminants is disturbed (episodic exposure).
The nost inportant route of exposure for lead is hand-to-nouth.
Snoki ng shoul d not occur in any areas where there is potenti al
exposure to | ead or asbhestos.
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NI OSH recommends as a goal the elimnation of asbestos exposure in

t he workpl ace; where it cannot be elim nated, occupational exposure
to asbestos should be limted to the | owest possible concentration. 3
This recomendation is based on the proven carcinogenicity of
asbestos in humans and on the absence of a known safe threshold
concentrati on.

NI OSH contends that there is no safe concentration for asbestos
exposure. Virtually all studies of workers exposed to asbestos have
denonstrated an excess of asbestos-rel ated di sease. NI OSH

i nvestigators therefore believe that any detectable concentrati on of
asbestos in the workplace warrants further evaluation and, if
necessary, the inplenentation of nmeasures to reduce exposures. 3

Simlarly, inorganic lead, resulting frompotentially airborne | ead-
contai ning paint particul ates which can episodically be distributed,
presents an i nmmedi ate health concern.

Currently there are no Federal standards governing the level of |ead
in surface dust in either occupational or non-occupational settings.
However, | ead-contam nated surface dust in either setting represents
a potential exposure to |ead through ingestion; and, this exposure
can occur either by direct hand-to-nouth contact with the dust, or
indirectly from hand-to-nmouth contact via clothing, cigarettes, or
food contam nated by | ead dust.

| X. RECOMVENDATI ONS

(1) Friable asbestos was observed on furnace structures and steam
pi pe lagging in the basenent, and should be conpletely
encapsul ated or abated. The exposed friabl e asbestos fibers
have resulted from deteriorati on, poor nmi ntenance operations
and general disrepair.

The ACMs covering the steam pi pes and boiler should be

conpletely renoved as soon as practical. This renoval shoul d
be performed by a reliable contractor experienced in asbestos
abat enent .

Prior to renoval, the building can be used for nornmal work
activities providing certain interimprecautionary neasures are
taken to mnimze the enpl oyees exposure to asbestos.

(2) The follow ng guidelines are reconmended regardi ng the asbest os
hazar ds:
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(3)

a) Enmpl oyees shoul d be made aware of the health hazards
associ ated with exposure to asbestos and the precautionary
actions necessary. N OSH publication, #81-103, Workpl ace
Exposure to Asbestos, should be nade avail able for
enpl oyee informati on and distribution.

An addi tional recommendati on would be to procure training
tapes for instructional and informational purposes to
i nform your enpl oyees about asbestos hazards and exposure.

b) Regul ar housekeepi ng of accunul at ed dust on workpl ace
surfaces in the basenent area should be perforned to
reduce any possi bl e enpl oyee exposure to asbestos. Only
wet janitorial techniques should be enployed to prevent
the re-dispersion of settled dust, which may contain
asbestos fibers. All uncarpeted floors in the basenent
shoul d be thoroughly danp wi ped to renove any previously
settled dust. Thereafter, these wet janitorial techniques
shoul d be used for routine cleaning purposes. All
carpeting and uphol stered furnishings in areas where
possi bl e asbestos exposure occurs should be cl eaned only
with a high-efficiency particulate air (HEPA) filter
vacuum system

c) Mai nt enance activities involving ACM s should not be
performed until appropriate abatenment has been conpl et ed.

d) There are no signs to warn workers of the presence of
asbestos on the pipe |agging and boil er insulation. Signs
shoul d be posted wherever asbestos insulation is found
war ni ng enpl oyees of the presence of asbestos and the
saf ety neasures required whenever the asbestos is being
cut, repaired, or disturbed.

Due to potential |ead exposure fromlead-containing paints in
the boiler room surface nonitoring for enployee exposure to

i norgani ¢ | ead should be performed throughout the entire
basement, and in all other locations of this facility where

| ead pai nt has been used. Depending on these results, it my
be necessary to manually clean and vacuum | ead- cont am nat ed
areas using a high-efficiency particulate air (HEPA) filtering
system (CAUTION - Clean-up, if not properly conducted, nay
create a worse exposure situation than currently exists.)
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(4)

(5)

The U.S. Departnent of Housing and Urban Devel opment ( HUD)
prepared gui delines for renmoving | ead-based paint which were
published in the Federal Register, April 18, 1990, pages 14556-
14614. Al |ead-containing paint should be renoved from areas
where it is |located and these areas repainted with a non-1|ead
contai ning paint. Contractors, hired to renove the |ead paint,
shoul d be asked about their qualification, experience renpving
| ead- based paints, and the plans to follow Federal and State

| ead- pai nt-renoval guidelines.

The absence of a source of outside supply air to ventilate this
bui l ding creates a major ventilation deficiency. A heating,
ventilation and air-conditioning (HVAC) system shoul d be
install ed, which has the capabilities of supplying fresh
outside air at the rate of 20 CFM per occupant.

The air handling system should adhere to the followi ng itens:

a) The HVAC system should be installed, tested and bal anced
by a licensed ventilation engineer to insure that al
enpl oyee occupi ed work spaces are provided with 20 cubic
feet per mnute (CFM per person of outside air and that
this supplied air is both properly delivered and properly
distributed to these enpl oyee work areas.

b) In addition to adherence to ASHRAE ventil ation guidelines?®
ASHRAE confort guidelines? for tenperature and RH should
al so be net.

| mredi ately, and on a continuing basis after installation of
t he new HVAC system managenment should institute and nmaintain
ventilation records which include the follow ng data:

a) Accur ate mai ntenance, and preventative maintenance | ogs
shoul d be kept regarding air-handler filter changing
schedul es and ot her rel ated mai ntenance operati ons.

b) Institute a regularly schedul ed cl eani ng mai nt enance
protocol for all ceiling supply diffusers.

c) Institute a yearly preventative maintenance schedule to
i nclude tenperature sensor calibration, and an inspection
of all the nmoving/working parts of the HVAC system
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(6)

(7)

(8)

(9)

d) | nf orm appropri ate HVAC personnel when redesigning office
space or installing new walls or roomdividers. Wen
cubicles are established in office spaces, or when new
confining walls or roomdividers are introduced, building
managenent and HVAC personnel shoul d be consul ted and
i nvol ved so that the rearrangenment of enployee work
cubi cl es does not bl ock and/or inpede the effectiveness of
t he HVAC system

Environmental Monitoring - If HVAC systens are properly

mai nt ai ned as described in the previous paragraphs, periodic
envi ronnmental nonitoring needs should be limted to neasuring
t he concentration of carbon dioxide, tenperature and RH to

det erm ne whet her systens are perform ng as designed. A
reasonabl e requirenent would be to nonitor seasonally, perhaps
twi ce per season routinely, or as needed by your staff if
deficiencies are suspect ed.

All restroomfacilities throughout the building should be
supplied with the ASHRAE recommended rate of 50 cubic feet per
m nute (CFM of air per stall. Furthernore, all restroons
shoul d be equi pped with a dedi cated exhaust systemto evacuate
odors fromthe building. Restroonms should also be kept under
negative pressure.

Serious consideration should be given to providing a separate
and dedi cated supply and exhaust ventilation for the print room
(Room B-10). Volatile printing chem cals were observed in use
and stored during printing operations. A separate | ocal

exhaust systemw th |ocalized collection hoods (using an

el ephant trunk application) to capture volatile chem cals at
their point of origin should also be considered for the
printing machi nes and presses. Localized exhaust ventilation
will prevent a buildup of chem cal vapors.

Consi derati on should be given to the establishment of a fornmal
and enforced "NO SMOKI NG' policy that permts snoking only in
desi gnated areas that are exhausted to the outside. This
written "NO SMOKI NG' policy should be strictly enforced in al
general office work areas.

It is inmportant to recognize that tobacco snoke is potentially
a major contributor to indoor air quality problens. 5 Tobacco
snoke contai ns several hundred toxic conpounds, the nore

i nportant are: carbon nonoxide, nitrogen dioxide, hydrogen
cyani de, formal dehyde, hydrocarbons, ammoni a, benzene, hydrogen
sul fide, benzo(a)pyrene, tars and nicotine. Tobacco snmoke can
irritate the respiratory
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(10)

(11)

system and in allergic or asthmatic individuals, it often
results in eye and nasal irritation, coughing, wheezing,
sneezi ng, headache and other related sinus problenms. People
who wear contact |enses often conplain of burning, itching and
tearing eyes when exposed to cigarette snoke. 45 The ASHRAE
ventil ation guidelines for snoking areas and | ounges recognize
the need to provide additional ventilation (fresh outside air)
to maintain air quality. However, elimnating or reducing the
contam nation of indoor air with cigarette snmoke is a better
solution. This can be effectively acconplished by restricting
snmoking only to those areas where indoor air is exhausted
directly to the outside and not recircul ated.

As a Public Health Agency, NI OSH encourages the prohibition or
restriction of smoking in the workplace. Elimnation or
reduci ng contam nation of the environnmental air supply with
cigarette snmoke is a recogni zed nmet hod of inproving the indoor
air quality. Restriction of snoking to designated areas
(preferably with dedicated exhausts to the outside) is a neans
to attain this end. By allow ng enployees in other areas of
the Imm gration Departnment work areas to snoke, cross-

contam nation via the ventilation system and passive
environnental air currents within the work space occur, since
each office or work area is not specifically isolated from

ot her work areas.

A flammble |iquid storage cabinet should be placed in the
printing roomfor storage of flammble and conbusti bl e |iquids.

A Hazard Communi cati on Program shoul d be devel oped and

i npl ement ed which i nforns enpl oyees of the hazards with the
chem cals they use or cone in contact with when performng
printing press operations, such as nmulti-lithe electrostatic
sol ution, inks, deglazing solutions and paddi ng adhesi ves. The
program shoul d include training (relative to personnel
protective equi pnrent usages and limtations), hazardous

chem cal | abeling, and material safety data sheet (MSDS)
instruction, as referenced in the Occupational Safety and
Health Admi nistration's, (OSHA), 29 CFR 1910.1200 Standard.

It is further recommended that training also be instituted for
personnel working in the dark room and performng film
processi ng/ devel opi ng operations. This training should also be
in accordance with OSHA 29 CFR 1910.1200 (h), whereby enpl oyees
are informed and trained relative to the hazards
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(12)

(13)

(14)

(15)

(16)

(17)

associated with the chem cals used during film processing and
devel opi ng procedures and the associated inconpatibilities
related to these chem cals and their usage.

Ol |eaks were observed under printing presses, in particular,
mul ti-press, Mdel FR-6427. The use of drip pans and dry-it-up
granul es should only be used as a tenporary measure. All |eaks

shoul d be repaired pronptly, as this presents a slip and fall
hazard as well as an additional source of conbustible materials
and vol atile organic chem cal (VOC) source as an environnental
ai r contam nant.

Enpl oyees snoke in the printing press room where a flanmable
liquid (#24-2030 spirit fluids, containing 50% nmethanol) is
stored and used. Snoking materials and other ignition sources
must be removed fromthis work area as | ong as flanmmabl e
liquids are used and stored there.

Qui ck wash facilities and eye washing stations were not
avai lable in the Print Room or the Devel opnent/ Dark Room where
hazardous chem cals are used and stored.

The damaged or mssing ceiling tiles in enployee work areas
(Rooms 307 and 316) should be repaired or preferably repl aced.
Damaged ceiling tiles allow debris |ocated above the suspended
ceiling to fall on enployees or into their work areas.

Wat er - damaged and wat er-stained ceiling tiles should be

di scarded and replaced with new ceiling tiles. Water-damaged
ceiling tiles provide an excellent nedia for nold and fungus
gr owt h.

The wat er - damaged carpeting |located in several offices (Room
126) shoul d be discarded. Water-damged fabric beconmes an
i deal | ocation for the growth of nolds and fungus.

NI OSH recommends renoval of water-damaged carpeting fromthe
wor k environment, once it has been danaged. Replacenent of the
carpeting with an appropriate tile floor-covering is frequently
suggested. Tile floor coverings are avail abl e which have
absorption qualities for noise reduction, (necessary for quiet
wor k areas), can be easily cleaned, and will not stain.

Large accunul ati ons of dirt, dust and soot were visible on nost
wi ndow sills (Rooms 313, 316 and 215), and housekeeping
practices should be increased to elimnate a dispersal

potenti al .
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(18)

(19

(20)

Many enpl oyees were observed operating video display term nals
(VvDT). Many of these VDTs were not equi pped with non-glare
filters on the screens. Non-glare screens should be provided
for enpl oyees, since enployee conplaints of headache and eye
irritation were frequent. Also suggested is famliarization by
t he managerial staff and enployees with N OSH Publication No.
81-119, "Potential Health Hazards of Video Di splay Term nal s"
and NI OSH Publications on Video Di splay Term nals.

I nsect and rodent infestations can be controlled or elimnated
by routine application of pesticides. Pesticide application
shoul d be conducted on weekends or holidays when Departnment of
Educati on enpl oyees are not at work, so that their potential
exposure to pesticides and fum gants will be avoi ded.

Broken stair treads on two stairways should be repaired; |evel
1 and 2 on the southerly side of the building, |ocated adjacent
to Roons B-10 and B-8, and the northerly stairway in the
basenent .

Thi s docunent constitutes the final report of this
investigation. 1In order to comply with our regulations
regarding the supplying of this information to affected

enpl oyees (42 CFR, Part 85.11), this report nmust be posted in a
prom nent place, accessible to all enmployees, for a period of
30 cal endar days. |If you have any questions or comments
regarding the content of this report, or require additional

assi stance, please feel free to contact this office directly at
(617) 565-1440.
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Xl. DI STRI BUTI ON AND AVAI LABI LI TY OF REPORT

Copies of this report may be freely reproduced and are not
copyrighted. Single copies of this report will be available for a
period of 90 days fromthe date of this report fromthe N OSH
Publications O fice, 4676 Col unbia Parkway, Cincinnati, Ohio 45226.
To expedite your request, include a self-addressed mailing | abel
along with your witten request (you may use the format the bottom
of this page as a guide). After this tinme, copies nmay be purchased
fromthe National Technical Information Service, 5285 Port Royal
Road, Springfield, VA 22161. Information regarding the NTIS stock
nunmber may be obtained fromthe NI OSH Publication Ofice at the

Ci nci nnati address.

Copies of this report have been sent to:

1. Comm ssi on of Education, Departnment of Education, Room 213, 22
Hayes Street, Providence, Rhode Island 02908

2. A F.S.C.ME., Council 94-Local 2872, 1179 Charles Street,
North Provi dence, Rhode |sland 02904

3. Pr of essi onal Enpl oyees Uni on, Local 2012, A.F.T., 22 Hayes

Street, Providence, Rhode |sland 02908
4. NI OSH, Cincinnati and Regional O fices
For the purpose of inform ng affected enpl oyees, copies of this

report shall be posted by the enployer in a prom nent place
accessible to the enployees for a period of 30 cal endar days.
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TABLE |
| ndoor Air Quality Paranmeters
R. 1 Departnment of Education
Provi dence, Rhode I sl and
January 14, 1992

HETA 91- 349
Wor k Car bon Rel ati ve Tenperature Enply. Occupancy
Locati on Di oxi de Hum dity on January 14, 1992
(PPM (9% (Degrees F)
Room 316 500 36.5 73 5
Room 313 600 35.4 73 7
Room 307 700 39.2 73 15
Room 215 600 41. 4 74 5
Room 213 550 42.7 74 5
Room 202 700 38.8 73 6
Voc. Ed./ 700 39.2 75 20
Adul t Ed.
Printing 900 41. 2 76 2
Room
Room B- 11 700 39.4 77 11
Room 126 600 38.5 74 4
Qutside Air 200 52.0 46 N A
10: 00 AM
1/ 14/ 92

Evaluation Criteria: Anerican Society of Heating, Refrigeration, and
Ai r-Conditioning Engi neers Standard 55-1981, Revised Standard 62-1989.

<1000 20- 60 68-78 N A

PPM - PARTS PER M LLI ON



TABLE 11

| ndoor Air Quality Paranmeters
R 1. Departnent of Education
Provi dence, Rhode | sl and
January 14, 1992
HETA 91- 349
Wor k Car bon
Locati on Monoxi de
(PPM
Ecol . D. Tube
Back Office 2 ND
Main OFfice 2 ND- 1
Qut si de Hal | way 3 1-2
OSHA = PEL- TWA 35 PPM
NIl OSH = REL 35 PPM

PPM

= PARTS PER M LLI ON



