Hinois Department of

Mea lth John R Lumplan, M.D., M.P.H., Direcior

62761-2001

525-535 West Jefferson Street » Springfield, illino:s

#901279501
February 27, 1995

Mr. Joseph Pater

Grant Elementary School
1300 North 34th St.
Melrose Park, II. 60160

Dear Mr. Pater:

The Illinois Department of Public Health (IDPH) conducted an evaluation of indoor air
quality (IAQ) at Grant Elementary School, Melrose Park, Illinois, from January 27 through
February 1, 1995. The instruments used measured temperature in degrees fahrenheit (F),
relative humidity (%RH), carbon dioxide (CO;). The graphs generated from this sampling
are attached. The uppermost line marked with a diamond symbol represents the temperature
fluctuation over the sampling period. The middle line marked with a square symbol
represents the CO, concentration detected during the sample period. The lower line marked
with a triangle symbol represents relative humidity. The maximum, minimum, and average
values over the sample period are shown in the lower left corner of the graph.

The purpose of the sampling was to determine if the heating, ventilation, and air conditioning
(HVAC) system was operating properly, and to evaluate the air quality in different parts of
the building. An HVAC system includes all heating, cooling, and ventilation equipment
serving a building. A properly designed HVAC system provides thermal comfort, distributes
adequate amounts of outdoor air to meet ventilation needs of all building occupants, and
isolates and removes odors and contaminants through pressure control, filtration, and exhaust
fans. HVAC systems have been identified as the primary cause of occupant complaints in
the indoor air quality investigations conducted by IDPH. Grant Elementary School’s HVAC
system supplies heat and make-up air to three floors of classrooms. Windows are opened to
varying degrees by teachers to regulate temperature and to relieve "stuffy" conditions.

Since CO, is a normal constituent of exhaled breath, measurements can be used to determine
if the quantity of outdoor air that is being delivered to occupants is adequate. High
concentrations of CO, indicate that outside air is not being adequately supplied to the
building to mix with recirculated air. If indoor CO, concentrations are more than 1000 parts
per million (ppm), complaints such as headaches, fatigue, eye, nose and throat irritations are
often found to be prevalent. The elevated CO, concentration itself is not responsible for the
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complaints; however, high CO, concentrations are indicative of stale stagnant air which can
contribute to occupant complaints. Elevated CO, levels were noted in room 202, room 2035,
and in room G-7.

Currently, there are no regulations for the amount of outdoor air that is supplied to
buildings. The American Society of Heating, Refrigeration, and Air Conditioning Engineers’
(ASHRAE) has published guidelines, Ventilation for Acceptable Indoor Air Quality (62-
1989), that recommends the amount of outdoor air that should be supplied to buildings.
These guidelines are recognized throughout the country and some states have adopted these
guidelines into legislation. These guidelines recommend that school classrooms be supplied
with 15 cubic feet per minute (CFM) of outside air per person. This volume of make-up air
roughly corresponds with a CO, concentration of 1000 ppm. This ASHRAE guideline is
marked with a dotted line on the graphs to indicate when the volume of make-up air to the
classrooms was low. Room 202 had the poorest IAQ during the long term sampling. This
classroom was being supplied with about 5.5 CFM of outside air per person at peak
occupancy on February 1. Room 205 was being supplied with about 9.5 CFM of outside air
per person on January 30. Room G-7 was being supplied with about 13 CFM per person on
January 30. The other rooms tested were receiving adequate volumes of make-up air.

Relative humidity is also routinely sampled in indoor air investigations. Relative humidity
can be an important factor for occupant comfort. High relative humidity reduces the body’s
ability to lose heat, and can increase levels of body odors. Sensitivity to odors increases
with increased humidity, as does release of gases from some building materials. High
relative humidity (above 60%) can support microbial growth inside buildings. Relative
humidities that are too low can dehydrate skin and mucous membranes. Recent studies have
found higher rates of nasal, eye, skin, and mucous membrane symptoms, lethargy, and
headaches in low relative humidity environments. Qccupants who wear contact lenses often
have problems with low relative humidities, due to lenses irritating the eyes from lack of
moisture. The ASHRAE 62-1989 Ventilation Standard recommends that relative humidity be
maintained between 30% and 60%.

Relative humidities in the building averaged from 11% to 16% during the sample period.
The school has no mechanism to control relative humidity. In general, classroom
temperatures during the sampling were maintained slightly higher than the upper range of the
comfort zone recommended by ASHRAE (Thermal Environmental Conditions for Human
Occupancy 55-1992). At a relative humidity of 20%, the ASHRAE thermal comfort range is
from about 68 to 74.

In addition to the general indoor air parameters described above, IDPH conducted biocaerosol,
sampling in several first and second floor rooms. Samples were collected, maintained at
room temperature, and incubated at IDPH labs in Springfield where they were read by a staff
microbiologist. No microbial colony forming units were detected. The dry conditions of
winter are not conducive to microbial growth. There was no evidence of water damage or
visible mold growth in the school, and no mold-like odors were present.



Based on our sampling, our observations, and the concerns of district employees, IDPH
recommends the following:
1. Make sure make-up air is adequate to meet the ASHRAE guideline of 15 CFM per
occupant.
2. Adjust thermostats to temperatures within the ASHRAE thermal comfort range.

If you have any questions or require additional information, feel free to contact me at 217)
782-5830.

Sincerely,

KPEML

K. D. Runkle
Toxicology Section

cc:  IDPH W. Chicago Regional Office



DL 429
Aa ZHD -——o— Y Y o 8HE
Z0J THD 8- S LL THas
5 I XY P owu I | EHI eHO TH3
o = o b e
75 AN AN N AN
e - o B0 N N
W wo Wi W N [ |
} } ; } ooz e
— e — {3 =3 = R s S -
=T R I ~ L & , N “ tosr 9e
/ quH»D)?'f,/. g o= = L ~ i _ /
R ) j e,
- wf,._ .y YT oTs Te
._M il i |
2 Cgd e N - 0ac 9
J w BUTITBRIND SOy
‘ f orET 08
w- Q08T 66
i
4+ 03LT 09

€T - 9T C68T ‘LZ FAaenuep
Z20g wuooy
[004yDSs Aaejuauall juean

{
flg. S
S
3
4
4
=
ﬁrﬂ[fi>

- OE0T ve

- G8ZF 69

- OFGE L

- O08F 8L

Hudd o
FOD dua )

Fany
tNIHW
» MUMH

(x

24

G

£¥FY
ta

REE



HUX £HD —o— BYY £ ETE  9ny

Hde ZHD —H— : ...mmww B9 TSE INIM
2090 THO 8- e LT A BEH MU
S 1 XY 8w g £HO ZHD THD
b ot b b [
nwﬂ uvﬁ nuﬂ qvﬂ nvﬂ
Qw Qw =g O Sn
- »no 0w -l o0 =3
t i } ; ] 2 0
N mczfléi-ii,illl,dwjiiiaijﬁ.?(...ww,\lﬁz.sﬁs&.i.,..weif ............. i = S ey e | 801 8 {7
e . - .
: ¥

- 308 T {E
o089 0

w ﬁwl ! i oor  og o
3

+ oDe g6 ag

T oGs o9 HERE

L
)‘ { To0L v
By Mu- b
&
) mm

\ + 00a 69 02

- ORE b AR

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; - OOOT 8L Gog
BUTTERING Juuisy

Had do

80:9T G66T ‘2z Raenuep TOO GuBl g

20T uooy
[0OYDS fRaejuawary jue.un



HYYX EHD —& -

» T

& el 884 Oony
do ZHD —o— AR £& PUE INIM
200 THD —0— L 08 BELT I NUM
S 1 ® Y B W g EHD ZHI  THO
e oo e o b
u.u wn o ﬁ (7] ﬂ o ﬁ o ﬁ
QW QW own Ow Own
0 ® 0 ©w ® 0 © =
} } } } a ZE O
. ; . \ . + 087 LE 51
poy oy pseetee— - 4 Py 23 s "y X iy ki 1 — S—
ii\m e .u*/xpxn v m»\ké s...w
sattzmwf,l/ | 1|13m.f|||:m€:}t|mm.ﬁ)raang{;rramil§f Y pag o s
| | | |
s A fre
H il “ m
‘ N WM - G4 26 {3t
_ M X 4+ 006 LS 0
I ¥ ¢ f Tt o | ourjapEng Sunsisu
_w Tw Y4 papy za it
3 | 1k
i1l 4+ OET L9 12
i
d “ ~
+ obrT B2 i
—— Y LY A | S W A
Lvl.,nv._”ft}.l._ g T OEGT LN {15
| {
A
L poar zs e
Hdd do :
80:9T CE6BT ‘L2 hAaenuep oo duayl i
e Wwony
10OUD s Raejuauary juean



HY”% £HO —d m..ma i 9t :ony
do ZHD —— g7 69 E0E INIM
200 THY - L2y o L TE8T 1 MUMN
% I Xy 8 v ] EHO ZHO THO
e s s e [
(1 (3 J™ N U U
"n / aw / T / ™ _It e ./
AW D h N BN b N
e uo [ 37 ae [1 =]
} } } } (%) 2E O
et L ~ - S I S 8 g 2 s T R I T 8g o
e g T,
}
T 08 T g
g & Rl o - I
2 R £
I -t o2 9p £
|
g ,ﬁ; Qas  og o
T 002 ©g e
M ﬂﬁ H_w “ T8 09 4
) w R
_f ;;;;;;;;;;;;;;;;;;;;;; ---w!:i;:f!i.f:i..i.::.;-;::,i!i:!,u,,mmm 9 2,
: FBUT [ BRI ING OUUHSY
..A + GEYT 69 38
4 & & 4+ : 16
E‘&r ? .r..l.w /—.‘»’3; . R O8ZT +2 {1
¢ _..ﬁ _f | ) R ~
L ameT 8L 9T
Hdad de o
SPIST GEEY ‘Lz fAuaenuep TO3 OWe ) oy
N..Im...- #-Awﬂm

I100UDS Auaerjusualg jueun



HHX E£HD EEY 0L THE

' ony
do ZTHI —o— _ gYY 89 SHE INIMW
200 THD 13— L s T BL£Y  IXNUM
5 T X u 8 W T E£HD <HD THJ
e e o
B B e e By
22 48 43 it 4y
} } ; $ O 28 G«
Ei?a%u.wll’lliiﬁvi-xlﬁl,ligm{?.mnn, 2y i S Nu— T 00T 3¢ &
gyt e, KJ.J:.EE,J
Fooz T oz
?z\rLum//..!.\r.J J_LJm.JN,I.IDJ - %l.i\lﬁ’lj[j!%.{jlmrﬁmfﬁJ + nae 94 L
4 oor o0 O
|
“ h | . + ape g o
! ﬂm.f_ . + coa os %
IR
+ aos vs a2,
& ;wf? . wd?ﬂu . N . . \[t cos 69 on
[ N TV TV T wy Y
¥ d
+ 008 b O

- QOOT 8L €307
Mdd de
LEIBT CEET ‘LE Faenuep Zoo dua) i
£~9 wooy
[ooUyD s Aulejuaualrg jue.an



HY%. EHD —— ary 9L B8O OnY

do ZHI —o— 31313 £ 98 'NIM
200 THI & v e 8L 8988 XU
. 5 I MY a8 W1 E£HO ZHD THO
W N N N o
2 Qi O = =
-n / ' cf T _/ an / e df
o 0w (1 3% o NN
=3 jur M ] 3 B ~ w =
i
i

£ =9
il

{4 cE O

o iy - Q0T L o

h 3
K
4
i+
. .
'I:I
;
i

v o0z 2 ag

T 08 L e

- ISV

B,
- +oor zg o
M | ) +00s 28 os
¢ »\ ﬁﬂ t+o08 za os
m ., 1T 0oL 29 oL

+ooe z. s
?r_ Y o ..I_‘.l\; o TWOUL__ o doos 2o oo

1..!..l|...r']!.-.Iii.....l._'l-cr:)sllsll.i..l-!.istrl-!.!nlutlll'islrf’.I......![rln.l.ll-..(ull..:lnf'....!.:llalt|.!|£xlxi:lln|

- 4007 €8 21654

Hdd o z
L5102 66T ‘Lz Raenuep 200 duay Hu
8-9 uWoOoYy DIsny
1004Dg fisejusualy juearn



