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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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TABLE I

FAIRMOOR SCHOOL - COLUMBUS
ODOR INTENSITY AND DILUTION RATIO
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Normal ventilation, subscripts refer to successive days.

*N:

R = Reduced ventilation, subscripts refer to successive days.



‘"TABLE IV

UCONN MEDICAL CLINIC
SUMMARY OF ODOR MEASUREMENT RESULTS

DATE _ ADMISSIONS NURSE'S STATION PATIENT ROOM
Outside Air AM PM AM i PM AM ' PM.
ED59 Intensity|| EDsq | Intensity] EDsq [Intensity}]] EDgj |Intensity EDs |Intensity EDg, [Intensity EDsq [Intensity
But. Scale But. Scale But. Scale But. Scalel _ But. Scale - |But, Scale But: Scdle

5/14/79 4.6 2.9 - —— 1.7 4.2 - —_ 2.8 3.6 - - 1.5 3.5
Normal
5/15/79 3.7 3.0 8.5 3.9 8.1 4.2 6.0 3.4 5.2 4.2 15.7 4.0 15.6 4.0
Normal
5/16/79 5.8 3.8 6.1 4.0 14.0 4.3 5.2 4.2 7.2° 4.1 8.1 4.3 11.2 4.2
Normal :
5/17/79 5.9 2.9 12.2 4.7 8.5 4.3 7.5 4.3 15.6 4.2 5.9 4.5 5.2 4.3
Normal . N
5/18/79 4.1 2.8 17.6 4.3 8.5 3.3 6.7 3.5 9.6 3.8 5.9 3.6 4.6 - 3.7
Normal
Average 4.8 3.1 11.1 4.2 8.0 f4.l . 6.4 3.9 8.1 4.0 8.9 4.1 7.6 3.9
5/21/79 6.5 4.0 14.0% 4.7 9.0% 4.5 4.7 4.6 8.0 4.9 4;2 4,1 5.8 4.8
Reduced®
5/22/79 2.7 4.0 5.2 4,1 7.2 4,7 9.1 3.8 9.0 4.2 4.2 4.1 14.0 4.8
Reduced
5/23/79 3.0 2.4 8.1 3.8 5.8 3.8 3.4 3.5 3.0 3.4 8.1 2.5 4.7 3.5
Reduced
5/24/79 2.8 3.6 S 12.2 4.2 36.7 4.3 4.1 4.1 6.7 3.8 8.5 3.3 5.2 3.8
Reduced :
5/25/79 - - 11.3 3.9 8.1 4.4 4.2 3.5 6.5 | 4.5 4.7 3.8 9.1 4.2
Reduced
Average 3.8 3.5 9.2 | 4.0 14.5 4.3 5.2 3.7 6.3 4.0 5.9 3.6 7.8 4,2

* Except Addmissions and Nurse's Area - 75% Fresh Air.

&




L.B.L. PROJECT
SOCIAL SERVICES BUILDING
SAN FRANCISCO, CALIFORNTIA

INTERVIEW ROOM VENTILATION® ' VENTILATIOﬁ*‘ "AIR
FRESH AM PM__ Outside Air ROOM RELEASE DUCT RELEASE CHARGES
AIR DATE | EDcp | INTENSITY | EDcy | INTENSITY | EDey | INTENSITY (CFM/person) (Fresh) (hour)
Reduced | 9/17 | - - 11.9 3.7 3.0 2.3 11.3 1.5
" 9/18 | 24.3 3.6 | 15.6 3.2 9.0 2.3 13.8 1.8
" 9/19 | 24.2 3.7 15.6 3.2 6.5 3.0 12.2 ' 1.6
" 9/20 | 21.7 3.6 14.0 3.2 7.3° 2.9 4.6 0.6
" 9/21 | 27.0 3.3 21.7 3.2 9.0 2.3 11.7 | 1.6
" 9/24 | 17.4 3.0 11.2 2.7 8.1 2.4 10.9 1.5
> 22.9 3.4 15.0 3.2 7.2 2.5 |
Normal | 9/25 | 9.6 3.6 13.8 3.2 5.2 3.2 16.7 2.2
" 9/26 | 10.1 2.8 15.6 2.7 10.1 2.0 17.4 2.3
" 9/27 | 10.0 2.7 9.0 3.5 12.6 2.7 17.5 2.3
" 9/28 | 14.0 3.2 15.6 3.2 27.1 3.2 20.3 2.7
'in——,- "10.9 3.1 13.5 3.2 13.8 2.8 |

Based on occupancy of 100

ED5p - odor dilution ratio expressed as the Effective Dosage at the fifty percent level.

Intensity - Standard 1-Butanol Intensity Scale, 1-*8.




DAILY SENSORY ODOR DATA
OAKLAND GARDEN SCHOOL - P,S. #203

QUEENS, NEW YORK

ROOM 323 ROOM 325 ROOM 322 OUTSIDE
A M. AM. P.M. P.M, AM, AM, P.M. P.M. AM, AM, P.M. P.M. AIR
FRESH '
_AIR DATE EDsgg INT. EDs5g INT. EDgqo INT. EDgg INT. EDsgq INT. EDcg INT. EDgq INT.
Reduced 12/3 7.2 3.8 ——— —— 14.0 | 3.6 —— ——— -—- -—= - ——= 4.5 4.1
! 12/4 4.6 2.3 —— - 5.9 2.4 ——= ——- 4.1 2.9 — ——= 9.6 1.8
" 12/5 5.8 2.3 4.7 2.9 11.6 2.2 3.9 2.9 - —— ~— —— 1.9 1.7
! 12/6 8.1 2.3 9.0 2.3 4.2 2.0 5.2 2.6 —— ——= 4.2 2.6 3.7 2.0
F " 12/17 15.6 2.4 5.9 | 1.9 4.1 2.3 3.6 1.8 — — == p— 5.9 1.8
" 12/10 2.6 2.3 4.3 2.0 3.9 1.6 2.3 2,4 ——— ——— —— ——— 4.3 1.7
! 12/11 3.6 1.6 6.6 1.4 8.5 1.6 2.5 1.5 —— - 5.9 1.2 3.6 1.6
—— P —— —— ——— S — —_— —— —_— 3rd — e
FLOOR HALLWAY
* *
Normal 12/12 15.6 2.1 5.8 1.8 6.5 1.5 6.5 1.5 ——— —— 6.5 2.1 3.4 1.6
" 12/13 4.1 1.6 4.6 1.7 4.0 | 1.4 5.2 1.4 3.6 1.5 - -—- 3.6 1.6
”
12/14 2.5 1.6 2.8 1.4 3.2 1.6 3.2 1.3 - ——= —— ——= - 2.5 1.7
Reduced
Mean 6.8 2.4 6.1 2.1 7.5 2.2 3.5 2.2 4.3 2.0
Normal
Mean 3.3 1.6 4.4 1.6 " 3.6 1.5 5.0 1.4
* Smokey odor from leaves burning outside, data invalid. ‘
EDgq - odor dilution ratio expressed as the Effective Dosage at the [ifty percent level.
Int. - Odor Intensity as referenced to standard l-butanol scale, 1 thru 8,
Q P
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EAST COAST DATA

Odor Odor Air
Dilution |  Intensity Room Changes | Ventilation
Ratio Butanol Volume Actual Per . Ratet
Site (EDsgg) Scale/ (ppm) (£t3) Occupancy Hour | CFM/Occupant
U.C. Dental School (3/20)
Room L0O03 A/C 2.0 2.8/60 7455 22 7.6 42,9
Room BMO31 A/C 5.2 2.4/47 9086 55 14.5 39.9
Blue Auditorium A/C 5.2 3.3/86 53360 110 3.1 25.4
S§.D. Junior HS (3/21)
Room 102 No A/C 8.1 2.3/52 5832 16 3.0 18.1
Room 109 No A/C 7.5 3.0/77 5832 22 5.8 25.5
Gym No A/C 8.5 2.8/70 119784 20 1.6 160.
E.W. Grammar School (3/22)
Room 3 No A/C 4.4 3.0/83 8125 22 3.2 19.9
Room 10 No A/C 3.6 1.5/32 9315 24 0.9 5.6
Art Room No A/c 7.9 2.9/79 14701 20 1.5 18.1
W.H. Grammar School (6/7)
' Room 15 No/AC 13.0 4.8/264 10008 21 2.5 19.5
Room 16  No/AC 8.3 3.2/99 10100 20 2.5 21.3
Art Room No/AC 15.6 3.2/99 16165 16 2.0 33.0
H.F. Hospital (7/23)

Outpatient Lounge A/C 46.9 5.3/460 4414 15 6.3 31.0

Ward 552 A/C 15.6 3.6/146 2667 6 0.2 1.5

Cafeteria A/C 6.8 3.9/173 95737 200 5.9 17.4
S.F. Hospital (11/15)

Patient Room-602 A/C 17.6 3.6/66 4488 7 0.1 1.4

Histology Lab. A/C 15.7 4.4/116 4731 6 7.5 98.8

Cafeteria A/C 10.8 4.7/140 61398 300 11.7 39.8
M.S. Hospital (11/16)

Patient Room-657 6.5 3.3/69 3043 6 1.0 8.7

Histology Lab A/C 52.5 5.1/227 3630 6 24.6 248.

Admissions A/C 7.3 3.7/89 8047 15 4.2 37.8
Qutside Air Samples

3/20 30.1 2.8/60

3/21 3.4 1.9/40

3/22 5.2 2.4/52

3/23 7.9 2.6/58

11/15 3.2 2.8/38

11/16 2.2 2.2/32

N . .
Sample probably contaminated by

Chem Lab exhaust




WEST COAST DATA

. , . Air
Dilution { Intensity Room Changes {Ventilation
Ratio Butanol Volume Actual Per Rate
Site (EDcq) Scale (ft3) Occupancy Hour CFM/Occupant

L.B.G. Hospital Ny

Clinical Lab 12.7 2.9 16,506 10 0.9 24.3

Patient Ward 800 A 17.2 3.8 22,257 25 3.4 50.3 ¢

Business Office 9.5 3.6 15,228 8 3.4 108.9
L.B.V. Hospital

Outpatient Admissions 9.0 3.0 73,025 75 3.0 49.4

Nurse's Station - 5th floor 17.5 3.3 7,436 10 5.4 44.6

Nursing Home Cafeteria 13.9 3.9 76,497 | 125 2.3 23.8
P.F. Hospital

Admissions Area 12.2 3.6 15,556 25 1.0 10.8

Nurse's Station - 18 12.2 3.1 4,544 6 5.3 66.9

Patient Ward -123 12.3 2.9 3,107 4 5.1 65.7
J.M.-H. Grammar School

J.M. Room 18 8.5 2.5 9,636 33 9.7 47.2

H. Room 28/29 20.0 3.3 18,099 67 2.0 9.0

H. Room 27/30 9.6 2.9 18,099 66 1.3 5.9
Board of Education Office

Room 351 8.4 3.2 12,415 15 4.4 60.7

Room 375 5.8 3.2 8,517 20 3.6 25.5
E. Grammar School

Room 5 8.1 3.0 10,830 30 4.8 29.0

Room 24 19.5 4.0 9,653 40 10.8 43.4
L.B.P.T. High School

Room 138 10.8 2.9 6,142 35 3.3 9.8 {

Room 104 7.5 2.7 6,142 38 7.5 20.3

Weight Room 10.8 2.4 19,740 20 2.5 41.4 i
Qutside Air

Sept. 7 5.2 2.6

Sept. 10 8.1 2.7

Sept. 11 6.6 2.8

Sept. 12 4.1 1.8
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APPENDIX B

VENTTILATION DATA
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Test #

SUMMARY OF TRACER TESTS CONOUCTED AT FAIRMOOR SCHOOL
1/30/79-2/9/79

Release time (EST)

Date Site #° Locatiog
1/30/79 1 0900 Rm 20
1/30/79 1 1600 Rm 12
1/31/79 1 1010 Rm 12
1/31/79 1 1400 Gym
2/1/79 1 0922 Gym
2/1/79 1 1331 Rm 20
2/2/79 1 0915 Rm 12
2/2/79_ 1 1331 Rm 20

< . ®

&;ji‘
Air :
Q/V(Exchanges/hr) Q(CFM) Vicu. ft.)
1.5 224 8950
1.3 201 9295
2.0 310 9295
;97 886 54800
0.56 51I‘ 54800
2.0 298 - 8950
2.0 310 9295
1.8 269 8950
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SUMMARY OF - TRACER TESTS CONDUCTED AT FAIRMOOR SCHOOL...Continued
1/30/79-2/9/79

. : Air
Test # Date Site # Release time (EST) Location ° Q/V(Exchanges/hr) Q(CFM) V(cu., ft.)

8 2/2/79 2 1330 R 12 0.9 139 9295
10 2/3/79 1 1131 Rm 12 .82 127 9295
10 2/3/79 2 1132 fn 20 1.5 924 . 8950
11 2/5/79 1 0931 Rm 12 2.4 o 9295
11 2/5/79 2 0932 Rm 20 2.1 313 8950
12 2/5/79 1 1331 Rm 12 2.2 | 341 9295
12 2/5/79 2 1333 Rm 20 2.2 328 8950
14 2/6/79 1 0942 12 2.4 2 9295

14 2/6419 2 0943 Rm 20 1.8 269 8950



Test #

15

15

16

16

17

17

18

18

—

SUMMARY OF TRACER TESTS CONDUCTED AT FAIRMOOR SCHOOL...Continued
. ,1/30/79-2/9/79

Date - Site # Release time (EST) Locatfon ‘ Q[Y(EXChgzgeS/hr)
2/6/79 1 1330 Rm 12 | 2.1
2/6/79 2 1331 Rm 20 1.9
2/7/79 2 0913 20 1.0
2/7/79 1 0912 Rm 12 0.9
2/7/79 1 1311  Rm 12 0.9
2/7/79 2 1312 Rm 20 | 1.0
2/8/79 1 0900 Rm 12 .76
2/8/79. 2 0901 Rm 20 1.3
< - @

325
283
- 149
139
139
149
118

‘194

()

V(cu. ft.)

9295,

8950

8950

9295

9295

8950

9295

'8950
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SUMMARY OF TRACER TESTS CONDUCTED AT FAIRMOOR SCHOOL...Continued

&
@

1/30/79-2/9/79

Test # Date Site # Release time (EST) Locatibn Q/V(Exchglges/hr) Q(‘CV'F.M.) V(cu, ft.)
9 2819 1 1300 Rm 12 .35 '54 9295
19 2/8/79 2 1301 Gym .21 192 54800
19 2/8/79 4 1302 Rm 20 1.3 194 8950
0 2913 1 0900 | Rm 12 B 7 9295
20 2/9/79 2 0901 Gym .23 210 54800
20 2/9/79 3 0902 Rm 20 1.3 194 ‘39504
21 2/9/79 1 1301 Rm 12 70 108 9295
21 2/9/79 2 1301 Gym .27 | 247 54800

21 2/9/79 3 1302 Rm 20 1.2 179 8950
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FAIRMOOR SCHOOL TEST NO. 2 1/38/78

VENTILATION CONDITION: NORMAL
'RELEASE LOCATION: ROOM 12
RELEASE TIME: 1688 EST

AMOUNT RELEASED = 18 CC

i 1] ] L 1§ I i L ] b
-
=

“

+\F Q/V = 1.3 AIR EXCHANGES/HR
ROOM VOLUME = 8285 CU.FT.
A Q = 2pg1 CFM 4 @

i 1 L ] ! ] 1

28 40 517} 8@ 1008 1208 148 68

TIME AFTER RELEASE (MINUTES)

—

Figure 2



FAIRMOOR SCHOOL TEST NO. 3 1/31/78

lg i ) ¥ LB L ¥ LB L] Vo i kB ] i

VENTILATION CONDITION: NORMAL
RELEASE LOCATION: ROOM 12

&

[SF61 PPT

18

[y
(]

102

10

w

T ¥ v vV

L L L L S A

TV T 1T ¢77

]

1

RELEASE TIME: 1818 EST
AMOUNT RELEASED = 18 CC

Q/v = 2.8 AIR EXCHANGES/HR

ROOM YOLUME = 89285 CU.FT.

Q = 318 CFM

1 ] 1 1 1 L 1

1

L

12 20 380 42 SB 60 70 80 S@ 100 118 1208 1382 148

TIME AFTER RELEASE ((MINUTES)
Figure 3
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19

18

10

18
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- FAIRMOOR SCHOOL TEST NOC. 4

1/31/78

R |1 i H 1] 1§ ) 1 LD t 1] d

i VENTILATION CONDITION: NORMAL i

i RELEASE LOCATION: GYM i

N RELEASE TIME: 1408 EST ]

i AMOUNT RELEASED = 18 CC ]

Q/V = @.37 AIR EXCHANGES/HR
X ROOM VOLUME = S48@g CU.FT. -
| Q = 886 CFM

L p.
]

C :

N -

r. -

1 i 1 | 1 t 1 1 ] i
B 28 40 68 83 188 120 148 168 180 200

TIME AFTER RELEASE (MINUTES)

Fiqure 4

B4
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FAIRMOOR SCHOOL TEST NO.5

2/1/78

L

1 LI

i

A1

L]

1]

T ¥ ¥ L] ]

i

VENTILATION CONDITION: NORMAL
RELEASE LOCATION: GYM

RELEASE TIME: 2822 EST
AMOUNT RELEASED = 18 CC
Q/vV = B.556 AIR EXCHANGES/HR
ROOM VCLUME = 54808 CU.FT.

Q = 511 CFM

1 L ) - 1 !

20

40

60 80 128 1208 140
TIME AFTER RELEASE (MINUTES)

Fiaure 5

1608

1808
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108

198

108

18

RELEASE TIME: 1331 EST

Qs7v = 2.8 AIR EXCHANGES/HR
AMOUNT RELEASED = 19 CC
ROOM VDLUME = B858 CU FT

Q@ = 298 CFM

A 1 | ! L 1 1 1 A 1 1 )

FAIRMOOR SCHOQOL TEST NO.6B 2/1/78
VENTILATION CONDITION: NORMAL i
RELEASE LOCATION: ROOM 20 .

18 20 3¢ 42 Se 62 70 82 98 102 11¢ 120 1@

TIME AFTER RELEASE (MINUTES) \

e ... "Fiaure 6
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FAIRMOOR SCHOOL TEST NO. 7

2/2/789

T

i

T

i ¥ L ] L

VENTILATION CONDITION: REDUCED
RELEASE LOCATION: ROOM 12
RELEASE TIME: @815 EST

AMOUNT RELEASED = 18 CC

Q/v = 2.8 AIR EXCHANGES/HR
ROOM VOLUME = 8285 CU FT

Q = 312 CFM

e
- 4
r- =
L .
\

- ]

Y
] i 1 L 1 [ | [
2 20 40 60 80 180 120 140 168

TIME AFTER RELEASE (MINUTES)

-

188



{SF61 PPT

18

-
=

18

S

FAIRMOOR SCHOOL

TEST NOC. 8

2/2/78

L)

1

]

i 1 L 4 1 L L i

VENTILATION CONDITION: REDUCED

—

RELEASE LOCATION: ROCM 28 & ROOM 12

RELEASE TIME: 1331 & 1338 EST

ROOM 28

AMOUNT RELEASED = 18 CC
2/V = 1.8 AIR EXCHANGES/HR
ROOM VOLUME = 8858 CU. FT.
Q = 269 CFM

1 B 1 1 ] 1 1 1

10

|

Q

30 40 S8 €68 78 88 S@ 108 118 120

TIME AFTER RELEASE (MINUTES)
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FAIRMOOR SCHOOL TEST NOC. 8 2/2/78

T T T T T T T

VENTILATION CONDITION: REDUCED 4

RELEASE LOCATION:

RELEASE TIME: 1331 & 1330 EST N

AMOUNT RELEASED =
ROOM 12 ’
AMOUNT RELEASED =

Q/v = @8.9 AIR EXCHANGES/HR 4
ROGOM VOLUME = 8285 CU FT

Q =138 CFM

31 L (. 1 1_ 1 1

L) ¥ 1 i

ROOM 28 & ROOM 12

18 CC

13 CC-

L 1 1.

18 28 38 48 58 68 78
TIME AFTER RELEASE (MINUTES)

80 G8 188 118 120
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FAIRMOOR SCHOOL

TEST NO. 10

2/3/78

lgs . T T -t T T T T T
B VENTILATION CONDITION: NORMAL ]
L RELEASE LOCATION: ROOM 12 & ROOM 28
i RELEASE TIME: 1131 & 1132 EST ]
L+ i
ROOM 12 .
i AMOUNT RELEASED = 1@ CC ]
Q/V = .82 AIR EXCHANGES/HR
] ROOM VOLUME = 9295 CU FT
Q =127 CFM i
1% | .
[ i
L of
i 1
L
Q. L o
o
8 L .
VIR
ot
- .
1% | l
- L -t
A i
182 1 1 i 1 1 Nl 1 1
2 >3 4D 60 83 108 128 148 160 180

TIME AFTER RELEASE (MINUTES)

e L. Flmiiaa 1N
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FAIRMOOR SCHOOL

TEST NO. 18

2/3/78

T

i

t i i i i

¥

]

VENTILATION CONDITION: NORMAL
RELEASE LOCATION: ROOM 12 & ROOM 2@
RELEASE TIME: 1131 & 1132 EST

ROOM 28

AMOUNT RELEASED = 18 CC
Q/v = 1.5 AIR EXCHANGES/HR
ROOM VOLUME = 8858 CU FT
Q = 224 CFM

1 1 1 1 1

20

40 68 80 120 120
TIME AFTER RELEASE (MINUTES)

Figure 11

140

160

180
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FAIRMOOR SCHOOL

TEST NO. 11

2/3/78

L] LA S |

1

)

1

i L LB 3

L3

VENTILATION CONDITION: NORMAL
RELEASE LOCATION: ROOM 12 & ROCM 28
RELEASE TIME: 8831 & 2832 EST

ROOM 12

AMCOUNT RELEASED = 18 CC
Q/v = 2.4 AIR EXCHANGES/HR
ROOM VOLUME = 92395 CU FT
Q = 372 CFM

1 1 | 1

i

1

1 1. L

20

49

60 80 100 1208 -
TIME AFTER RELEASE (MINUTES)

oo Fiaure 12

140

168

1802
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18

13

12

FAIRMOOR SCHOOL

TEST NO. 11

2/3/78

LR R

T

1

L} S I ' L}

i

T

VENTILATION CONDITION: - NORMAL
RELEASE LOCATION: ROOM 12 & ROGOM 28
RELEASE TIME: @831 & 8832 EST

ROOM 20

AMOUNT RELEASED = 18 CC

Q/V = 2.1 AIR EXCHANGES/

ROCOM VOLUME = 8858 CU FT
Q@ =313 CFM

13 1 1 ] 1

HR

i

L ) N W

20

40 60 80 180 1208
TIME AFTER RELEASE (MINUTES)

Fimirs 13

140

168

1808



FAIRMOOR SCHOOL TEST NO. 12 2/5/79

125 C T T T T T T ]
| - VENTILATION CONDITION: NORMAL ]
i RELEASE LOCATION: ROOM 12 & ROOM 28 -
R RELEASE TIME: 1331 8 1333 EST 4
" ROOM 12 10
5 - AMOUNT RELEASED = 18 CC A
QA/V = 2.2 AIR EXCHANGES/HR ¥
-+ ' ROOM VOLUME = 8285 CU FT 1
I + Q@ = 341 CFM
18% | -
N .
R J
L
o - -
o,
8 -
w
@
+
18° | ]
R i
Qi
- p.
lzz ] 1 1 L 1 i 1 1
2 20 4D 60 82 100 120 143 160

TIME AFTER RELEASE (MINUTES)

Fioure 14
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18

FAIRMOOR SCHOOL

TEST NO. 12

2/3/78

T °r 1 ¥

-T-

1

1

T

L]

H

1

VENTILATION CONBITION:
RELEASE LOCATION:
RELEASE TIME:

ROOM 28

ROOM 12 & ROCM 20

L

NORMAL

1331 & 1333 EST

AMOUNT RELEASED =

Q/vV = 2.2 AIR EXCHANGES/HR
ROOM VOLUME = 83858 CU FT
Q = 328 CFM

L L

1

L

1

18 CC

L

1

1

1

1

L L | B |

@ 18 20 30 40 SB 680 70 88 SO 120 118 1208 130

TIME AFTER RELEASE (MINUTES)

-

- AC

148 150
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FAIRMOOR SCHOOL

TEST NO. 14

2/6/78

LA L

-T

1

1

T T | R T 7T

VENTILATION CONDITION:

¥

I

NORMAL

RELEASE LOCATION: ROOM 12 & ROCM 20

RELEASE TIME:

ROOM 12 ,
AMOUNT RELEASED = 18 CC
Q/vV = 2.4 AIR EXCHANGES/HR
ROOM VOLUME = 8285 CU FT

Q = 372 CFM

| S DU I ] ! ] 1

|8

P942 & B943 EST

L

i

[l | . . .

13 280 38 48 S@ 680 780 88 S@ 182 118 1208 130 14

TIME AFTER RELEASE (MINUTES)

- Figqure 16
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FAIRMOOR SCHOOL  TEST NO. 14 2/6/73

i ) LB i L Vo 1 ) L) i ¥ 1 ]

VENTILATION CONDITION: NORMAL
RELEASE LOCATION: ROOM 12 & ROOM 20
RELEASE TIME: 8942 & @943 EST

ROOM 28

AMOUNT RELEASED = 18 CC
Q/v = 1.8 AIR EXCHANGES/HR
ROOM VOLUME = 8838 CU FT

Q = 269 CFM

j 1 1 1 A 1 | [ L L L 1 i

19 280 38 48 S@ 60 70 80 9@ 100 119 128 138 14C
TIME AFTER RELEASE (MINUTES)
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10

S

FAIRMOOR SCHOOL TEST NO. 15 2/6/78

8 | ] 1 1} 14 i [] b T ] RN [ | i B
I VENTILATION CONDITION: NORMAL i
i RELEASE LOCATION: ROOM 12 & ROOM 28 -
i RELEASE TIME: 1330 & 1331 EST )
i + ROOM 12 i
i AMOUNT RELEASED = 18 CC §

Q/V = 2.1 AIR EXCHANGES/HR
I ROOM VOLUME = 8285 CU FT

Q = 325 CFM i

-+ .
-+
- .
I ]
R J
I i
- P T
L .
1 1 . | . 1 L 1 1 ] 1 1 1 1 1 J

G 10 20 38 40 SO 60 70 82 9P 100 118 120 130 140

TIME AFTER RELEASE (MINUTES)

Cmriimmn 10
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18°

18

FAIRMOOR SCHOOL TEST NOG. 15 2/6/78

T L T T T T 1 T T T T T

VENTILATION CONDITION: NORMAL
RELEASE LOCATION: ROCM 12 & ROGOM 28
RELEASE TIME: 1338 & 1331 EST 4

1 | U .

ROOM 20
AMOUNT RELEASED = 18 CC 4
Q/V = 1.8 AIR EXCHANGES/HR

+ ROOM VOLUME = 8858 CU FT
Q = 283 CFM

.

1 1 i L 1 1 i 1 1 i 2l 1 L

12 28 38 48 SB 68 70 80 Q8B 188 118 120 130 148
TIME AFTER RELEASE (MINUTES)

B3 miema 1Q0



FAIRMOOR SCHOOL TEST NOC. 16 2/7/78

[SF61 PPT

LI AL

1 1) i i LI 1 i

VENTILATION CONDITION: REDUCED
RELEASE LOCATION: ROOM 12 8 ROOM 28
RELEASE TIME: 8812 & 88913 EST

ROOM 20 i
AMOUNT RELEASED = 18 CC

Q/V = 1.8 AIR EXCHANGES/HR 1 -
ROOM VOLUME = 83853 CU FT J

Q@ = 149 CFM J

{ 1 1 1 1 1 t j

20 40 51%] 80 128 1208 140 160
TIME AFTER RELEASE (MINUTES)
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FAIRMOOR SCHOOL TEST NO. 16

2/7/78

i L 4 1 I

VENTILATION CONDITION: REDUCED
RELEASE LOCATION: ROOM 12 & ROOM 20
RELEASE TIME: 2812 & 8813 EST

ROOM 12

AMOUNT RELEASED = 18 CC
Q/v = B.8 AIR EXCHANGES/HR
ROOM VOLUME = 5285 CU FT

Q =138 CFM

| 1 L g |

L1

20

40 60 80 180 128
TIME AFTER RELEASE (MINUTES)

Fiagure 21

148

160
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FAIRMOOR SCHOOL

TEST NO. 17  2/7/78

B e Lo ] i L l U

r -

! VENTILATION CONDITION: REDUCED . |

- RELEASE LOCATION: ROOM 12 & ROOM 28

- RELEASE TIME: 1311 & 1312 EST .

I ROOM 12 ]

i _ AMOUNT RELEASED = 18 CC |
Q/V = 8.9 AIR EXCHANGES/HR

i ROOM VOLUME = 9285 CU FT i
Q =138 CFM

5 a

- + -

i B 1 1 1 I} i 1
@ 28 48 62 88 188 120 140

TIME AFTER RELEASE (MINUTES)

T3 miivma 29

168
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FAIRMOOR SCHOOL

TEST NO. 17

2/7/78

1)

T T

VENTILATION CONDITION: REDUCED -
RELEASE LOCATION: ROOM 12 & ROOM 22
RELEASE TIME:

ROCM 20

AMOUNT RELEASED®= 18 CC
Q/V = 1.8 AIR EXCHANGES/HR i
ROOM VOLUME = 8958 CU FT

Q =

1 1

148 CFM

1 R L

1311 8 1312 EST

i 1 1

20

40 60

80

128 120 140 160

TIME AFTER RELEASE (MINUTES)
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FAIRMOOR SCHOOL

TEST NGO. 18

2/8/78

T

T

{

| S

I T T . |
-

o

-+

L 4

C ]

5 J

L 4

N VENTILATION CONDITION: REDUCED

i RELEASE LOCATION: ROOM 12 & ROOM 20

- RELEASE TIME: @888 & 8871 EST

: ROOM 12 3

i AMOUNT RELEASED = 18 CC ]
R/V = B.76 AIR EXCHANGES/HR

K ROOM VOLUME = 8285 CU FT |
Q =118 CFM

1 L L 1 ] 1 L 1 1
7] 28 49 60 80 180 120 140 1860 180 280

TIME AFTER RELEASE (MINUTES)

L S

AA
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FAIRMOOR SCHOOL

TEST NOC. 18

2/8/78

4

i

L i 1 I 1 b

VENTILATION CONDITION: REDBUCED

RELEASE LOCATION: ROOM 12 & ROOM 28 |

RELEASE TIME: @S@8@ & @801 EST

ROOM 20 :
AMOUNT RELEASED = 18 CC
Q/v = 1.3 AIR EXCHANGES/HR
ROOM VOLUME = 8958 CU FT

Q = 184 CFM

-+
-+
4
o -
-+ .
-+
-+ + .
. -
1 . | L 1 1] 1 1
20 48 68 808 128 120 140 168

TIME AFTER RELEASE (MINUTES)

Flmiciaa NC

180
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FAIRMOOR SCHOOL TEST NO. 18 2/8/78

5
lg i 1 T 1 R i 1
+
i VENTILATION CONDITION: REDUCED | .
RELEASE LOCATION: ROOM 12, GYM, & ROOM 2@
RELEASE TIME: 1308, 13P1, & 1382 EST
ROOM 12
AMOUNT RELEASED = 18 CC
Q/V = .35 AIR EXCHANGES/HR
ROOM VOLUME = 9295 CU FT
Q = 54 CFM
104 1 1 1 . [ ] 1 ]
2 20 40 60 8% 108 120 140

TIME AFTER RELEASE (MINUTES)

Fiaure 2?6
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FAIRMOOR SCHOOL

TEST NO. 198 2/8/78

—

L T LS I i i

VENTILATION CONDITION: REDUCED _
RELEASE LOCATION: ROOM 12, GYM, & ROOM 20
'RELEASE TIME: 13883, 1381, & 1382 EST

GYM

AMOUNT RELEASED = 18 CC
Q/v = .21 AIR EXCHANGES/HR
ROOM VOLUME = 54888 CU FT

Q = 182 CFM
L 1 L. lr 1 1 ]
20 40 517 80 120 120 140

TIME AFTER RELEASE C(MINUTES)

Eimuvae 27

160



FAIRMOOR SCHOOL TEST NO; 18 2/8/78

— S
10 T T T T T T T
h L VENTILATION CONDITION: REDUCED 4
L RELEASE LOCATION: ROOM 12, GYM, & ROOM 20
RELEASE TIME: 1388, 1381, & 1382 EST
| ROOM 28 _ o 4 -
+ AMOUNT RELEASED = 18 CC
R Q/V = 1.3 AIR EXCHANGES/HR J .
ROOM VOLUME = ggsg CU FT
Q = 184 CFM :
L
| o
&
& ~18% |
A (o]
o .
a

= 1@3 ] ] [ 1 ! 1 ! 1 1 L1 ] 1 ?4!!’
- B 10 28 38 40 SO0 680 70 80 S0 100 110 120 138 148 15
TIME AFTER RELEASE (MINUTES)

Fiqure 28



FAIRMOOR SCHOOL TEST NO. 20 2/8/78
. ,

T T T T T T T T T

L VENTILATION CONDITION: REDUCED-MANUAL OFF
RELEASE LOCATION: ROOM 12, GYM, & ROOM 28
i RELEASE TIME: 2988, 0881, & B3S82 EST

[SF61 PPT

19

ROOM 12

AMOUNT RELEASED = 18 CC
Q/V = .46 AIR EXCHANGES/HR
ROOM VOLUME = g285 CU FT

Q@ = 71 CFM

] 1 { 1 1 1 1

2B 40 60 80 18 1280 148
TIME AFTER RELEASE (MINUTES)

Finmivre 2Q

168



FAIRMOOR SCHOOL TEST NO. 20 2/8/79
/-_ lg 4 i L[} i 1 N 1 i L

R : VENTILATION CONDITION: REDUCED-MANUAL OFF
RELEASE LOCATION: ROOM 12, GYM, & ROOM 20
RELEASE TIME: 2808, 8881, & B982 EST

[SF61 PPT

GYM

AMOUNT RELEASED = 18 CC
Q/s/v = .23 AIR EXCHANGES/HR
ROOM VOLUME = 5488 CU FT
Q = 21B CFM

-

1@3 1 L 1 1 1 1 1 | t ?
%) 20 40 9% 80 108 120 140 168 180 28
TIME AFTER RELEASE (MINUTES)

Lo an



FAIRMOOR SCHOOL TEST NO. 20 2/89/78

llﬁl LR SR L

[SF61 PPT

LR )

T

1 1 ¥ LB L B L 1

VENTILATION CONDITION: REDUCED-MANUAL OFF
RELEASE LOCATION: ROOM 12, GYM, & ROOM 20
RELEASE TIME: @S98, 8981, & @882 EST

bod ) L.

ROOM 28 .
+ : AMOUNT RELEASED = 18 CC .
@/V = 1.3 AIR EXCHANGES/HR
+ ‘ ROOM VOLUME = 88958 CU FT
Q = 194 CFM

1 1 1 R 1 1 1 i

20 49 51%) 80 120 120 140 168 180
TIME AFTER RELEASE (MINUTES)

_— . ~e
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18

FAIRMOOR SCHOOL  TEST NO. 21

2/8/78

i

i 1 ¥ 1 L]

VENTILATION CONDITION: REDUCED-MANUAL OFF
RELEASE LOCATION: ROOM 12, GYM, & ROOM 287
RELEASE TIME: 1301, 1381, & 1382 EST

ROCM 12
AMOUNT RELEASED = 18 CC

Q/vV = .78 AIR EXCHANGES/HR

ROOM VOLUME = g2g5 CU FT
+\ @ =188 CFM

1 1 1 1 1]

L L

. . @

40 5% 80 180 128
TIME AFTER RELEASE (MINUTES)

148 160 188



FAIRMOOR SCHOOL TEST NOG. 21 2/9/79

T ' T T T T T T T T

VENTILATION CONDITION: REDUCED-MANUAL OFF
RELEASE LOCATION: ROOM 12, GYM, & ROOM 28
RELEASE TIME: 1381, 1381, & 1382 EST

GYM

[SFB61 PPT

Pey
Q

108

H

1

AMOUNT RELEASED = 18 CC
Q/V = .27 AIR EXCHANGES/HR
ROOM VOLUME = 548008 CU FT
Q = 247 CFM

1

A | H ] 1

1

1

2B

48

(517 80 188 128 148
TIME AFTER RELEASE (MINUTES)

1608

180

288
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FAIRMOOR SCHOOL

TEST NO. 21

2/8/78

T

!

i

1 T

T 1 T T

RELEASE LOCATION: ROOM 12, GYM, & ROOM 28
1381, 1381, & 1382 EST -

R

ELEASE TIME:

1 1

ROOM 20

AMOUNT RELEASED = 18 CC
Q/V = 1.2 AIR EXCHANGES/HR
ROOM VOLUME = 8395@ CU FT

Q = 179 CFM

i 1 1 1

VENTILATION CONDITION: REDUCED-MANUAL OFF - ‘

1

20

4D

68 80

190 128 140 168
TIME AFTER RELEASE (MINUTES)
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SUMMARY OF TRACER TESTS CONDUCTED AT UNIVERSITY OF CONNECTICUT HEALTH CENTER

5/15/79 - 5/25/79

Relesse  pltount
Test Date (EDT) (cm3) Location Air Exchanges/Hr
4 5/15 1010 : 20 Admissions Module 8.5
5 5/15 | 1430 10 Nurses Station : 8.3
7 - 5/16 1000 10 Nurses Station 6.9
8 5/16 1452 10 Admissions Modute 7.8
9 5/16 1452 10 Patient Room 2116 6.2
10 5/17 0900 .10 Admissions Module 8.1
11 5/17 0900 10 Patient Room 2116 6.0
12 5/17 1400 10 Admissions Module 8.1
13 5/17 - 1400 10 Nurses Station 9.9
14 5/18 0900 30 Admissions Module 7.6
15 5/18 | 0900 - 30 Nurses Station - 7.8
16 5/18 1330 10 ~ Patient Room 2116 6.7
17 5/18 1330 10 Admissions Module 7.4
18 5/21 0915 ‘ 10 Admissions Module 8.1
19 5/21 0915 10 Patient Room 2117 6.0

20 os/21 1400 10 Admissions Module 6.0/9.9



SUMMARY OF TRACER TESTS CONDUCTED AT UNIVERSITY OF CONNECTICUT HEALTH CENTER

5/15/79 - 5/25/79

e pelegied
Test Date | (EDT) - {em™) Location
21 5/21 1400 10 Nurses Station
22 5/22 0900 10 Nurses Station
23 5/22 ~ 0900 10 Admissions Module
24 5/22 1400 10 Admissions Module
25 s/22 1404 10 Patient Room 2117
26 "~ 5/23 0900 | 10 Patient Room 2117
27 5/23 0900 - 10 » Admissions Module
28 5/23 1400 | 10 Nurses Station
29 5/23 . 1400 10 Admissions Module
30 5/24 - 0900 ' 10 Nurses Station
31 5/24 0000 10 Admissions Module
32 5/24 1400 10 Patient Room 2117
33 5/24 1400 10 | Admissions Module
34 5/24 0930 10 ~ Nurses Station
35 5/25 1400 10 Nurses Station |
36 5/25 1400 10 Admissions Cubicle #7 |

--continued

Air Exchanges/Hr

23.5/5.8

16.6/4.1
5.5

8.1

7
4
.7
8
3
6.2
10.6/5.5
6.9
8.7
8.1

11.5
11.5/5.1
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UCONN HEALTH CENTER TEST NO. 4 5/15/78
n T ' T T T ; T T I ]
. RELEASE LOCATION: ADMISSIONS MODULE ]
X RELEASE TIME: 1218 EDT : .
. AMOUNT RELEASED: 2@ CC -
I ADMISSIONS MODULE |
- 8.5 AIR EXCHANGES PER HOUR -
i ]
i i
L -
»

- - N
B . i
1 i | - 1 ] - i 1 1

@ 10 20 37 AD 52 60 70 8@

TIME AFTER RELEASE (MINUTES)

—

| FIGURE 1
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18

18

UCCNN HEALTH CENTER TEST NO.S ~ 5/15/7

g

L} 13 1 ¥ L] |8 1S | 4 L§ LB 13 |

RELEASE LOCATION: POST-PARTUM NURSES’ STATION
RELEASE TIME: 1438 EDT |
- AMOUNT RELEASED: 18 CC

POST-PARTUM NURSES’ STATION
8.3 AIR EXCHANGES PER HOUR

1 | - 1 N | - L L 1 1 1 | I 1

| T . .

S

18 15 28 25 38 35 48 45 S8 S5 68 65
TIME AFTER RELEASE (MINUTES)

' FIGURE 2

»



UCONN HEALTH CENTER TEST NO.7

S/18/78

TIME AFTER RELEASE (MINUTES)

. OTTTOR

.5
IZ 11 1§ R ¥ 1 U MR | Ol Y T o
- | ]
X RELEASE LOCATION: NURSES’ AREA (POST-PARTUMY
L RELEASE TIME: 1208 EDT j
N AMOUNT RELEASED: 18 CC -
}. \ ’ -
NURSES’ AREA (POST—PARTUM)
i 6.8 AIR EXCHANGES PER HOUR -
1@4 - .
| i
l—
&
~18° } ]
(@) = o
| I - ot
8 - o
- * -l
L
18° | ]
%
" :
lzl | ] 1 1 1 (] 1 [} 3 1
@ S5 18 15 28 25 38 35 48 45 S8 55
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UCONN HEALTH CENTER TEST NO. 8 5/16/79
[ O i i 1 R B | ] N S 1 n ‘
N RELEASE LOCATION: ADMISSIONS MODULE ]
5 RELEASE TIME: 1452 EDT ]
5 AMOUNT RELEASED: 1@ CC
I i
. ADMISSIONS MODULE , -
- 7.8 AIR EXCHANGES PER HOUR o
n :
- ]
A i
L .

L L L L

i

1 1 1 1 1 1 1 !

108

15 20 25 30 35 40 45 50 S

. TIME AFTER RELEASE (MINUTES)

FIGURE 4
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UCONN HEALTH CENTER TEST NO. O

S/16/78
R T T T T T T T T T T T T 7
i RELEASE LOCATION: PATIENT ROOM 2118 ]
! RELEASE TIME: 1452 EDT -
! AMOUNT RELEASED: 18 CC -
R ' B

- PATIENT ROOM 21186
. 6.2 AIR EXCHANGES PER HOUR -

¥
- .
= K -
i \ ]
- t\\\ ]
[~ «‘»\‘ N
\
- * :
[ AN ]
I 1\\ ]
L \\» o
n *'\\ o
L \\\
e

- .
e * -
- \ .
i * j
- *
| "
- -
|
1 1 1 1 i 1 —L 1 i 1 1 1 J
@ S 18 15 20 25 30 35 40 45 S@ S5 B0 65

TIME AFTER RELEASE (MINUTES)

FIGURE 5
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UCONN HEALTH CENTER TEST NO. 102 S/17/78

¥ 1 1] [} ] 1 ¥ 13 LB L3

RELEASE LOCATION:s ADMISSION MODULE
RELEASE TIME: 2888 EDT
AMOUNT RELEASED: 18 CC

ADMISSION MODULE
8. 1. AIR EXCHANGES PER HOUR

T 7T T 177 L AL L L LA

L L L B L L

T

1 1 i 1 1 1 1 | - ] 1

i 4L L1

IJIIL“I

g S5 18 1S 28 25 38 35 48 45 5@
TIME AFTER RELEASE (MINUTES)

FIGURE 6
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UCONN HEALTH CENTER TEST NO.11 5/17/78

L) LB 1] LI i |8 LI ] LI b

RELEASE LOCATION: RM. 2118
RELEASE TIME: B3928 EDT
5 AMOUNT RELEASED: 18 CC | 4

| S B |

§  §F ¥

' RM. 2118 :
L §-5 AIR. EXCHANGES PER HOUR .

1 1 L L 1 1 1 ! 1 1 -

g S 18 1S 28 25 3@ 35 48 45 S8 S5
TIME AFTER RELEASE (MINUTES)

FIGURE 7
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UCONN HEALTH CENTER TEST NO. 12

S/17/78

LS t ¥ ' | 3 L 4 i

RELEASE TIME: 1488 EDT
AMOUNT RELEASED: 18 CC

LR LR L

ADMISSION MODULE :
L 8.1 AIR EXCHANGES PER HOUR

1 . - . ) . 1 1 1 i

RELEASE LOCATION: ADMISSIONS MODULE

]

| I N N 0

T .

1

g S 18 1S5 28 25 38 35 40

45 S50 "
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UCONN

HEALTH CENTER TEST NOB. 13

S/17/78

¢ T rvyriy

¥ LR R S A S §

1 I T T T =T T T T T

RELEASE LOCATION: NURSES’ STATION
- RELEASE TIME: 1408 EDT
AMOUNT RELEASED: 18 CC

NURSES’ STATION }
8.8 AIR EXCHANGES PER HOUR

1 —1 1 1 L 1 | | L

| . |

SO VYO S S |
w

19 15 20 25 30 35 40 45 51%|

TIME AFTER RELEASE (MINUTES)

FIGURE 9

55



UCONN HEALTH CENTER TEST NO. 14 5/18/78
B

10 L | 5 b T [{ 1 9 |1 1 § L | o
N RELEASE LOCATION: ADMISSIONS MODULE Z.
. RELEASE TIME: ©S@@8 EDT 4
o AMOUNT RELEASED: 38 CC
" ADMISSION MODULE ]
X i . 7.6 AIR EXCHANGES PER HOUR . -
- .
18 o ® ]
L. 5 -
- -l
l.—
& .
1084 | .
© - .
5| :
I j
L o
3 »
i - 3
L. -
L - .
B L 2
1a2 | 1 t { . 1 1 . 1 ] ] 1 ‘

8 5 12 1S 28 25 38 35 48 45 S@
TIME AFTER RELEASE (MINUTES)

FIGURE 10
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18
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I

TIME AFTER RELEASE

FIGURE 11

UCONN HEALTH CENTER TEST NOGO. 15 5/18/78
N kB ¥ . [} | | § { L 1 I 1 -
X RELEASE LOCATION: NURSES’ STATION ]
+ RELEASE TIME: 2988 EDT 4
- AMOUNT RELEASED: 38 CC X
L o
NURSES’ STATION
i 7.8 AIR EXCHANGES PER HOUR -
L
%
N :
X N ]
y AR n
X . .
\.
- :; o}
» \\\\\
L
" N\ .
: \\ :
L \‘\ .1
. N i
\\
- . _
\\\

i \\\* i
| * i
i x
s o
*

- -

1 1 1 1 1 1 1 1 1 [
g 5 13 1S 28 25 38 35 48 45 58 S5
(MINUTES)
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UCONN HEALTH CENTER TEST NO. 186

5/18/78

[ 3 13 L 13 13 L3 LB L}

RELEASE LOCATION: RM. 2118
RELEASE TIME: 1338 EDT
AMOUNT RELEASED: 18 CC

A S RM. 2116

Ny o 8.7 AIR EXCHANGES PER HOUR

L L R L

¥

1 1 1 1 i 1 1 |

LI LI

.

4 1

g S 8% 1S 28 25 38 35 48
TIME AFTER RELEASE (MINUTES)

FIGURE 12

45 S50
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UCONN HEALTH CENTER TEST NO. 17 5/18/78
) T 1 L ] L 1 LA 1] T R
. _ ' o
| RELEASE LOCATION: ADMISSIONS %
5 RELEASE TIME: 1330 EDT -
. AMOUNT RELEASED: 108 CC .
X i
ADMISSIONS | -
i 7.4 AIR EXCHANGES PER HOUR -
L*
C . .
[ » ]
- \* ' J .
}. -
= \\\ J
X a J
%
- * -
* \\
* N
N * \\\ .
! N .
X N 4
L -l
= *«_\\ ]
\\
\\)(-
! N ]
I \ ]
5 'S .
L \\‘ i
L N % -
! N ]
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UCONN HEALTH CENTER TEST NO. 18 5/21/78

T T T T T T T T T T

RELEASE LOCATION: ADMISSIONS MODULE
RELEASE TIME: B8S1S EDT
AMOUNT RELEASED: 18 CC

| S W W

LR LR

ADMISSIONS MODULE | )
5 8.1 AIR EXCHANGES PER HOUR -

L L LA S L
-

1 1 1 i 1 A : 1 1 1

%} S i 1S 28 25 38 35 48 45 S8
TIME AFTER RELEASE C(MINUTES)
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UCONN HEALTH CENTER TEST NOG. 18

5/21/78

v ey
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RELEASE LOCATION: PATIENT ROOM 2117

RELEASE TIME: @815 EDT
AMOUNT RELEASED: 18 CC

PATIENT ROOM 2117
6.8 AIR EXCHANGES PER HOUR

1 1 | 1 1 1

1
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S
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UCONN HEALTH CENTER TEST NO. 20 5/21/78
6

1@ L ¥ L T T T T T —T T ]
F . 10
[ RELEASE LOCATION: ADMISSIONS i
: RELEASE TIME: 1428 EDT :
+ AMOUNT RELEASED: 18 CC -
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FIGURE. 16
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UCONN HEALTH CENTER TEST NGO.28  5/21/79

N 1 T T T T T T T T T ]
- RELEASE LOCATION: ADMISSIONS :
5 RELEASE TIME: 1488 EDT 4
g AMOUNT RELEASED: 18 CC ]

- ADMISSIONS )
i 8.9 AIR EXCHANGES PER HOUR -
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FIGURE 17



UCONN HEALTH CENTER TEST NO. 21 5/21/79
S

lg i i B3 [ ] Rl ¥ 1] i [ § i 1 _ ‘
I* -
i RELEASE LOCATION: NURSE STATION .
A RELEASE TIME: 1408 EDT i
i AMOUNT RELEASED: 18 CC ‘ )
A NURSE STATION | 4
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FIGURE 18
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UCONN HEALTH CENTER TEST NO.21 5/21/78

lgs ' ] 13 1 i T |11 L4 13 13 A
-’ -
! RELEASE LOCATION: NURSE STATION -
- RELEASE TIME: 1408 EDT i
I AMOUNT RELEASED: 18 CC
- .
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FIGURE 19
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UCONN HEALTH CENTER TEST NO. 22 5/22/79
E T Y T T T 1 T ' T T i.
L RELEASE LOCATION: NURSE STATION .
- RELEASE TIME: 03888 EDT -
- AMOUNT RELEASED: 18 CC -
I NURSE STATION ’
S | 18. 8 AIR EXCHANGES. PER HOUR 1
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UCONN HEALTH CENTER TEST NO.22 .5/22/78
6
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i RELEASE LOCATION: NURSE STATION ]
X RELEASE TIME: @982 EDT .
" AMOUNT RELEASED: 18 CC 4
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UCONN HEALTH CENTER TEST NO. 23 S/22/783
6

lz ¥ 1 } 1 L L i L} L ¥ ‘

RELEASE LOCATION: ADMISSIONS MODULE
RELEASE TIME: @803 EDT
- AMOUNT RELEASED: 18 CC 4.
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FIGURE 22
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UCONN HEALTH CENTER TEST NO. 24 S/22/78
C T T T T T = T T T T ]
t RELEASE LOCATION: ADMISSICNS MODULE ]
- RELEASE TIME: 1488 EDT e
- AMOUNT RELEASED: 18 CC -
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UCONN HEALTH CENTER | TEST NO. 25 5/22/78

i 1 LI i L '

RELEASE LOCATION:
AMOUNT RELEASED:

PATIENT ROGOM 2117
B. 7 AIR EXCHANGES

v B L

¥ T Ve
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1 d 14 L | | -

RELEASE TIME: 1484 EDT

I i ¥ R 3
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UCONN HEALTH CENTER TEST NO. 26

S/23/78
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RELEASE LOCATION:
RELEASE TIME:
AMOUNT RELEASED:

PATIENT ROOM 2117
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UCONN HEALTH CENTER TEST NO.27  5/23/78
6 .

10 L 1 T T T T T T LI J ‘

RELEASE LOCATION: ADMISSIONS MODULE
RELEASE TIME: 88080 EDT
AMOUNT RELEASED: 18 CC

L1 1 1.3
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ADMISSIONS MODULE
X E.7 AIR EXCHANGES PER HOUR 4
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UCONN HEALTH CENTER TEST NO.28 @ 5/23/78

[ T T T T T T T T T T
X 3
RELEASE LOCATION: NURSE STATION ]
RELEASE TIME: 1488 EDT i
AMOUNT RELEASED: 1@ CC
] NURSE STATION i
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UCONN HEALTH CENTER TEST NO. 28

- 5/23/78
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RELEASE LOCATION: ADMISSIONS MODULE

RELEASE TIME: 1488 EDT

AMOUNT RELEASED: 13 CC

ADMISSIONS MODULE
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UCONN HEALTH CENTER TEST NO. 30 5/24/78

L v I LS 3 ' ] { v

1 i L4

RELEASE LOCATION: NURSE STATION
RELEASE TIME: BS28 EDT 4
AMOUNT RELEASED: 18 CC

NURSE STATION
. B.2 AIR EXCHANGES PER HOUR

1 ] 1 1 1 1 1 - 1

18 1S5 280 25 3@ 35 48 45 5S3 55
TIME AFTER RELEASE (MINUTES)
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UCONN HEALTH CENTER TEST NO. 31
5 ,

5/24/78

lz LA LN T LB L i 1] 1

RELEASE TIME: 08928 EDT
AMOUNT RELEASED: 18 CC

¥y yOrrnvrwyi

ADMISSIONS MODOULE
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RELEASE LOCATION: ADMISSIONS MODULE
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TIME AFTER RELEASE (MINUTES)

I . T wrm A

45 51%)




N\

[(SF61 PPT

12

108

—
]

108

12

B

N

UCONN HEALTH CENTER TEST NO. 31 5/24/783
o T T T T N T T T T T N
' ~ ]
5 RELEASE LOCATION: ADMISSIONS MODULE :
- RELEASE TIME: B8BO@ EDT .
- \ AMOUNT RELEASED: 18 CC .
I - ‘ -
ADMISSIONS MODULE
- 5.5 AIR EXCHANGES PER HOUR . -
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UCONN HEALTH CENTER TEST NO.32  5/24/78

1z8 [ T T T T T T T T T T _.
- RELEASE LOCATION: PATIENT ROOM 2117 |
I RELEASE TIME: 1488 EOT 1
- AMOUNT RELEASED: 18 CC -
% PATIENT ROOM 2117 |
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3%
lﬂs - 3
'—
&
r-.lﬂ4 =
= -
© -
m =
Lt .
- 5%
L * .
9%
9%*
1@3 - .
[
X 1 v
- o
R -
lzz 1 1 1 1 | 1 1 1 1 1 1

%] S 10 15 28 25 32 35 49 45 1% S5

TIME AFTER RELEASE (MINUTES)
FIGURE 32
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UCONN HEALTH CENTER TEST NO. 33

S/24/78
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RELEASE LOCATION: ADMISSIONS MODULE

RELEASE TIME: 14088 EDT
AMOUNT RELEASED: 18 CC
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UCONN HEALTH CENTER TEST NO. 34

2/24/78
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RELEASE LOCATION: NURSE STATION

RELEASE TIME: ©83@8 EDT
AMOUNT RELEASED: 18 CC

NURSE STATION
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UCONN HEALTH CENTER TEST NQ. 35 S/25/78
[ 1 1 [ 1] 'r 1 L 1] { i o
L o
A RELEASE LOCATION: NURSE STATION ]
- RELEASE TIME: 142809 EDT -
s AMOUNT RELEASED: 18 CC .
R . 4
NURSE STATION :
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UCONN HEALTH CENTER TEST NO.36 5/25/7
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SUMMARY OF TRACER TESTS CONDUCTED AT WEBSTER HILL.$CHOOL

6/7/79
Release Q/V
Test # Date Time (EST) ILocation (Air Exchanges/hr) Q(CFM) V (cu. ft.)
1 6/7/79 1315 Art Room . 1.3 356 16165
2 6/7/19 1327 Room 15 - . 3.2 538 10008
3 6/7/79 1338 . Room 16 3.2 545 10100

’ * (Amount released = 5cc for each test.)
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WEBSTER HILL

TEST NO. 1

6/7/78

T

v i Ll ¥ i [} 3

RELEASE LOCATION: ART ROOM
RELEASE TIME: 1315 EDT
AMOUNT RELEASED: S CC

Q/vV = 1.3 AIR EXCHANGES/HR
ROOM VOLUME = 16165 CU.FT.
Q = 356 CFM

1 1 1 i ! 1 1

T

1

12 15 28 25 32 35 40
TIME AFTER RELEASE (MINUTES)

e h e g nl ~ TN |

45
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TIME AFTER RELEASE (MINUTES)
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WEBSTER HILL TEST NO. 2 6/7/73
1 I | E 4 ¥ i i 1 [ ) T A
J
RELEASE LOCATION: ROOM 15 J
RELEASE TIME: 1327 EDT 4
AMOUNT RELEASED: S5 CC . 4
Q/V = 3.2 AIR EXCHANGES/HR )
ROOM VOLUME = 18888 CU.FT.
R Q = 538 CFM ' 4
*
L L
I ]
: 3 |
\‘ N
I *\\\\\\\ J
- * .
A .
b -
L _J
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- J
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WEBSTER HILL TEST NO. 3 6/7/79

LI L v T T

i I 1 4 4 1 1 ] T 1

RELEASE LOCATION: ROOM 18
RELEASE TIME: 1338 EDT
AMOUNT RELEASED: 5 CC

Q/V = 3.2 AIR EXCHANGES/HR
ROCOM VOLUME = 18188 CU.FT.
Q = 545 CFM

i ! 1 1 1 1 i 1 1 1

S 18 15 28 25 38 35 42 45 38

TIME AFTER RELEASE (MINUTES)
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SUMMARY OF TRACER TESTS CONDUCTED AT SILAS DEANE JUNIOR HIGH SCHOOL

3/21/179

Release Q/v
Test # Date Time (EST) Locdtion (Air Exchanges/hr) . Q(CFM) V (cu. f%.)

1 3/21/79 1200 Rm. 109 5.8 560 5832

2 3/21/79 1210 Rm. 102 3.0 290 5832

3 3/21/79 1220 Gym. 1.6 3200 11978k
(with par-

‘ tition open)

*
(Amount released = 5 cc for each test.)
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SILAS DEANE JUNIOR HIGH TEST NOG.1 3/21/78
S

187 ¢ T 1 T T T T T T T T T T
C ' VENTILATION CONDITION: NORMAL .
- RELEASE LOCATION: ROOM 1088 :‘-
L RELEASE TIME: 1288 EST i
L + ROOM 128 i
X Q/V = 5.8 AIR EXCHANGES/HR ' i
- ROOM VOLUME = 5832 CU. .FT.
P Q = S6B CFM -
18" ¢ .
12° | ]
X ]

lﬁz - .
- + -
- + + ]

1
: %
¥ 3,
L- 7 e
! ]
’ lﬂg 1 1 (B 1 1 ] 1 | T ! 1 1

@ 18 280 38 48 S8 62 78 82 S8 180 118 120 13
TIME AFTER RELEASE (MINUTES)

Figure 1
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SILAS DEANE JUNIOR HIGH TEST NO.?2 3/21/78

L L L)

T T T T T —T T T T T T T

VENTILATION CONDITION: NORMAL
RELEASE LOCATION: ROOM 122
RELEASE TIME: 1218 EST
ROOM 132 i
Q/V = 3.8 AIR EXCHANGES/HR
ROOM VOLUME = 5832 CU. FT.

+ Q@ = 298 CFM

| T T .

L. .t L L1

s .
L -
: .
- -
- 3
[ .
b -
1 ] . 1 1 1 1 ) B 1 1 1 3
@ 10 20 38 48 SP 68 72 8@ SB 180 118 120 130

TIME AFTER RELEASE (MINUTES)

Figure 2



SILAS DEANE JUNIOR HIGH TEST NO. 3 3/21/78

4
(/"'\ lz L 1 1 1] i ] B [ ] 1 f i
- - VENTILATION CONDITION NORMAL
- RELEASE LOCATION: GYMNASIUM
i | RELEASE TIME: 1228 EST .
-+ GYMNASIUM | N
- + Q@/V = 1.6 AIR EXCHANGES/HR .
- ROOM VOLUME = 119784 CU. FT. .
- . Q = 3288 CFM .
-
“18° |
: o+
!—
& .
( Y.
(D p
5 A
d "
1o | .
i ]
IBZ L 1 i i L 1 1 v 1 ] 1 l ___j

B 16 20 38 48 5S¢ 62 728 82 sg 108 112 1)
TIME AFTER RELEASE (MINUTES)

Figure 3



i
i

3/22/79
i Release - Q/Vv
. Test # Date- Time (EST) Location (Air Exchanges/hr) Q(CFM) V (cu. ft.)
1 3/22/79 1224 Rm. 10 0.86 134 9315
2 3/22/79° 1200 Art Room 1.5 361 1h701
3 3/22/79 1212 Rm. 3 ' 3.2 437 8125

SUMMARY OF TRACER TESTS CONDUCTED AT EMERSON WILLIAMS SCHOOL

*
(Amount released = S cc for each test.)



EMERSON WILLIAMS SCHOOL TEST NO.1 3/22/78
s .

10 N T T T T T T T T T T ]
! VENTILATION CONDITION: ]
- RELEASE LOCATION: ROCM 10 ;‘
i RELEASE TIME: 1224 EST J
i AMOUNT RELEASED = S5 CC .
. Q/V = B.86 AIR EXCHANGES/HR
ROOM VOLUME = 8315 CU.FT. 1 .
I = Q@ = 134 CFM
-
18* |
—
& .
s—vlgg - ]
0 .
© - .
w - -
[ L -
}_ ot
=
5 -
}. -
s o
- - 18
181 g 1 | L ! 1 ! 1 - L i l'

8 18 28 38 48 S8 68 78 828 S8 188 110 12.
TIME AFTER RELEASE (MINUTES)

FIGURE 1
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EMERSON WILLIAMS SCHOOL TEST NO.2 3/22/78
4
lz i i 1 3 14 | R 1 [ |l [ 1 1 1 14
C .  VENTILATION CONDITION: )
i RELEASE LOCATION: ART ROOM .
- RELEASE TIME: 1288 EST .
I . AMOUNT RELEASED = 5 CC (SFB) )
I @/V = 1.5 AIR EXCHANGES/HR |
ROOM VOLUME = 14781.5 CU. FT.
i Q = 361 CFM .
12° |
-
B
L. -
2
18 . ;
i )
= J
" .
I ]
L 4
1@1 L1 1 1 : l‘ ‘J 1 | 1 1 1

g 18 20 30 48 S8 68 78 88 90
| TIME AFTER RELEASE (MINUTES)

FIGURE 2
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EMERSON WILLIAMS SCHOOL TEST NO. 3
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w .

3/22/78

LA LR B

T r P T vrry

™

T rryvrya

v ¢ 1T 1T Tt

S "7 VENTILATION CONDITION: NORMAL
RELEASE LOCATION: ROOM 3
RELEASE TIME: 1212 EST

AMOUNT RELEASED = 5 CC (SF&)
Q/V = 3.2 AIR EXCHANGES/HR
ROOM VOLUME = 8125 CU. FT.

. Q = 437.CFM

-

| T D B

L

| RN USRS T |

! | | 1 1 1 ] - 1 ! l'
19 280 38 48 S 68 72 88 S@ 188 110 @

TIME AFTER RELEASE (MINUTES)

FIGURE 3
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SUMMARY OF TRACER TESTS CONDUCTED AT UNIVERSITY OF CONNECTICUT HEALTH CENTER
3/20/79-3/23/79 '

Amount Release ' ' Q/v Q \

Test # Date Released Time (EST) Location (Air Exchanges/hr) - (CFM) (Cu. Ft.)
Blue
1 3/20/79 10 cc 1030 Auditorium 3.1 2797 53360
Lecture
2 3/20/79 5 ce 1210 Rm. 031 - 1b,5 2197 9086
o . Lecture
3 3/20/79 5 ce 1230 Rm.- 003 7.6 oy jhss
. Nurses
4 3/23/79 5 ce 1040 Station 6.2 Lok 4170
Patient
5 3/23/79 5 cc 1052 Rm. C-2116 6.7 259 2330
Admissions

6 3/23/79 10 cc 1030 Area 7.1 1918 16120



TABLE II

SUMMARY OF ODOR AND VENTILATION DATA
FAIRMOOR SCHOOL

Odor Dilution Odor Intemsity Ventilation Rate
Ratio (EDggq) Butanol Scale (CFM per Occupant)*
Normal Reduced Normal Reduced Normal Reduced
Room 12
AM 4 13 : 2.8 2.3 10.5 1.3
PM 8 9 1.9 2.5 8.9 0.6
Avg. 6 11 2.4 2.4 10 1
Room 20
AM 6 14 2.6 2.5 9.5 6.4
PM 6 10 2.4 2.7 11.5 6.8
Avg. 6 12 2.5 2.6 11 7
Gym .
AM 9 .9 2.4 2.0 ; - -
PM 6 9 2.2 2.1 § 18.6 16.9
i
Avg, 7 9 2.3 2.1 f 19 17

#Data does not include first two days of suspect data, January 29 and 30.

+Assumed average room occupancy of 25.




TABLE V

SUMMARY OF ODOR AND VENTILATION
UCONN HOSPITAL

Odor Dilution Odor Intensity Ventilation Rate
Ratio (EDgg) Butanol Scale : (CFM per Person)
Normal Reduced Normal Reduced Normal Reduced
Admissions
©OAM 11.1 9.2 4.2 4.0 Occupancy = 10
PM 8.0 14.5 4.1 4.3 Volume (ft3) = 16120
Mean 9.5 11.8 4.1 4.2 164 75
Nurse's Area
AM . 6.4 5.2 3.9 3.7 Occupancy =8
PM 8.1 6.3 4.0 4.0 Volume (ft3) = 4770
Mean 7.3 5.9 3.9 3.8 65 27
Patient Room )
AM - 8.9 5.9 4.1 3.6 Occupancy =2
PM 7.6 7.8 3.9 4.2 Volume (ft3) = 2330
Mean 8.2 6.9 4.0 3.9 101 79



SOCIAL SERVICES BUILDING
SAN FRANCISCO, CALIFORNIA

L.B.L.

PROJECT

INTERVIEW ROOM VENTILATION* V}:‘.].“ITI'LAT]ZON;r "AIR
FRESH AM PM 0,S.A. ROOM RELEASE DUCT RELEASE - CHARGES
AIR | DATE | EDsy | INTENSITY | EDsy | INTENSITY | EDag | INTENSITY (CFM/person) (Fresh) (hour)
Reduced | 9/17 | - - 11.9 | 3.7 3.0 2.3 11.3 1.5
" 9/18 | 24.3 3.6 15.6 3.2 | 9.0 2.3 13.8 1.8
L 9/19 | 24.2 3.7 15.6 3.2 6.5 3.0 12.2 1.6
" 9/20 | 21.7 3.6 14.0 3.2 7.3 2.9 4.6 0.6
w | 9/21 | 27.0 3.3 21.7 3.2 9.0 2.3 11.7 1.6
" 9/24 | 17.4 3.0 11.2 2.7 8.1 2.4 10.9 1.5
p S 22.9 3.4 15.0 3.2 7.2 2.5
Normal | 9/25 | 9.6 3.6 13.8 3.2 5.2 3.2 16.7 2.2
" 9/26 | 10.1 2.8 15.6 2.7 [10.1 2.0 17.4 2.3
" 9/27 | 10.0 2.7 9.0 3.5 |12.6 2.7 17.5 2.3
" 9/28 | 14.0 3.2 15.6 3.2 |27.1 3.2 20.3 2.7
X —> 10.9° 3.1 13.5 3.2 |13.8 7.8

Based on occupancy of 100

EDsg ~ odor dilution ratio expressed as the Effective Dosage at the fifty percent level.

Intengity ~ Standard

1-Butanol Intensity Scale, 1->8.
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TABLE 3
VENTILATION CHECKS
P.S. #203

OAKLAND GARDEN SCHOOL
QUEENS, NEW YORK

NORMAL ' REDUCED

LOCATION CFM/Occupant! ACPH2 CFM/Occupant? ACPH?
%

Room 323 5.9 1.9 1.1 0.34
*

Room 325 9.2 2.5 1.6 0.43
*

Room 322 3.1 0.79 - o

(control)

1

CFM/Occupant - cubic feet per minute of fresh air per occupant

ACPH - Air Changes Per Hour

*
Room volume -~ 7,623 fe3
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DATE

5/14/79

5/15/79

5/16/79

5/17/79

5/18/79

5/21/79

5/22/79

5/23/79

5/24/79

5/25/79

TABLE VI

UCONN MEDICAL CENTER

TEMPERATURE AND HUMIDITY DATA

VENTILATION ADMISSIONS PATIENT ROOM
TIME SETTING Temp. Humidity Temp. Humidity
AM Normal - - —— -
PM Normal 72 46 73 50
AM Normal 72 52 73 54
PM Normal 71 48 71 48
AM Normal 70 46 68 50
PM Normal 74 37 68 47
AM Normal 76 38 68 56
PM Normal 75 35 70 50
AM Normal 74 36 66 60
PM Normal 74 43 67 56
AM Reduced* - - - -
PM Reduced* 75 46 70 54
AM Reduced 74 40 72 53
PM Reduced 74 38 69 50
AM Reduced 74 52 72 56
PM Reduced 74 46 70 53
AM Reduced 74 44 70 53
PM Reduced 74 46 67 56
AM Reduced 74 45 67 54
PM Reduced - —-— - -

% Admissions was actually on 75% fresh air.
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HT Research Institute
10 West 35 Street, Chicago, lllinois 60616
312/225-9630

March 13, 1979

Mr. Dick Duffee

TRC

125 Silas Deane Hwy
Wethersfield, CT 06109
Subject: TIITRI Project C6449

Dear Dick:

I have enclosed the following data:

Sémpler Room Type Date Analyzed

) AN I 12 /Normal GC 2/13/79

_#/e & 56 12/N GG 2/16/79
1?92?114 t:;g6 i%}N
w-—=82 = 12/N
o 2“};,’,,, 72 12/N

/’ 37" 50 GYM/N aC 2/16/79

HEf pr 15 GYM/Reduced GC 2/13/79

>/f &7 103" GYM/R GC 2/16/79

7/31 P 54 GYM/N GC/MS 2/13/79

2/f é 20" 20/R GC 2/16/79

o zfepm 957 20/R GC 2/13/79

Pve 73 ), #ort 43 20/N T GC . 279779

__,_—]:/7/]’ Y 20/R— T TTTGC/MS 2/13/79

A number of observations have been made. First, the
majority of vaporous materia/is early in the chromatogram.
This indicates rather low molecular weight msaterial less than
C, or Co. The column used was an SE-30 packed column for the
GE-snif%ing and an SE-30 SCOT column for the GC/MS. This column
cannot be operated at ambient or subambient temperatures which



is neceasary to effect a separation in this early region. I
therefore, recommend taht we use an OV-10l column for the
next set of samples. This column has already been purchased
and is ready for use,.

Secondly, the amount of material collected is well below
the odor threshold of any of the compounds identified. This
explains the lack of annotation above the peaks in the -
chromatogram., The GC/MS shows taht all the compounds are
alkanes, branched alkanes, aromatics and chlorinated alkenes.

Thirdly, the overall level of material is low. This
corresponds to the odor threshold and intensity data that
I have been told about. The level of vaporous material
does indeed go up as ventilation is reduced.

Room Normal Ventilation Reduced Ventilation Jivs
20 | 2,816,429 cts 6,057,373 cts 115
GYM 2,836,237 8,222,500 190
12 9,825,374 - -

However, this increase still is short of the odor threshold
for many of the materials.

We are at present working up the quantitative data which
should be ready soon. We, also are working out the details
for a new analytical method which should allow greater
resolution of the initial region where most of the vaporous
material is, '

Respectfully submitted,

Fatill Yot

Frank H. Jarke
Research Odor Chemist
Odor Sciences Center
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APPENDIX C

SECTION 2

UCONN MEDICAL CLINIC



Sampler No.
#130

#160
#157
#148

#138
#158.
#146
#155

#135
#159
#149
#137

TABLE 1. RéSULTS OF ODOROGRAM ANALYSIS

OF UCONN MEDICAL CLINIC

Descrigtidn

Admissions, AM
Admissions, PM
Admissions, AM, Reduced
Admissions, PM, Reduced

Nurses Station, AM
Nurses Station, PM
Nurses Station, AM, Reduced
Nurses Statidn, PM, Reduced

Patients Rm 2116, AM
Patients Rm 2116, PM
Patients Rm 2116, AM, Reduced
Patiefits Rm 2116, PM, Reduced

13,174,643

Total Integrator Total

Counts Nanograms*
3,184,696 279.6
3,392,344 297.9
7,284,458 639.6
7,202,265 632.4
5,647, 697 495.9
4,576,160 401.8
11,203,750 983.4
9,793,200 859.8
2,816,870 247.3
9,059,260 795.4
15,074,900 1323.6
1156.7

* based on response of dodecane
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APPENDIX C
SECTION 3

SAN FRANCISCO OFFICE BUILDING



Ty
[

OFFICE BUILDING - REDUCED VENTILATION

}?_f : Table 2
i ‘ IDENTIFIED PEAKS FOUND IN INTERVIEW ROOM
GC Odorogram GC/MS
- - Number °  Peak Number Compound Name
B 1 unidentified
(e 2 unidentified
§;' 3 unidentified
4 unidentified
i 5 alkane
6 CyHg l-butene or 2-methylpropane
7 CyHg cyclobutane or 2-methylpropane
8 C2He0 ethanol
9 C3He0 acetone
10 CC13F fluorotrichloromethane
11
12 CsHi2
13

CsHs 24methy1-1,3, butadiene

—
=)

15 C3HsN acrylonitrile
; 16 CH2Cl2 dichloromethane
17 unidentified
X - 18 base line drop
s 19 unidentified
e 20 CeH1y 2-methyl pentane
if 21 C4Hg0 2-butanone
_ 22 CsHiy 3-methyl pentane
:é; 23 CsHiu n-hexane
a 24 CsHy2 methyl cyclopentane
[~ 25 C2HsCls 1,1,1-trichloroethane
. 26 CsH100 3-methyl-1-butano
[ 27 CsHe benzene
- 6 . 28 C¢Hg benzene
. 7 29 C,H,, 2-methyl hexane
L 9 30 C,H,, 3-methyl hexane
' 12 31 - C,HC1, trichloroethylene

IIT RESEARCH INSTITUTE



OFFICE BUILDING - REDUCED VENTILATION

Table 2 {cont.)

GC Odorogram GC/MS :
Number Peak Number Compound Name
13 32 C-His alkene
15 33 C7H1s n-heptane
16 34 C7sHis methyl cyclohexane
17 35 C,H1s methyl alkyl cyclopentane
18 36 C,His methyl alkyl cyclopentane
19 37 C7Hs toluene
- 20 38 CeH1s0 2-ethyl-1-butancl
21 39 CsHis alkane
40 CsH1s alkane
22 41 CsHie dimethyl cyclohexane
23 42 CsHi1e alkane
43 CsHis alkene
44 . CgHi1s dimethyl cyclohexane or trimethyl
pentene
24 . 45 CsHis n-octane and'CzCT4 tetrachloro
ethylene
25 46 CoHz20 2,4-dimethyl-3-ethyl pentane
47 CsH20 alkane
48 CoH20 alkane
26 49 CoH1s alkyl cyclohexane
27 50 CoH20 alkane and CoHis cycloalkane
51 CoH20 alkane
28 52 CgH1o ethyl benzene
53 CoH,s trimethyl cyclohexane
54 CoH,o alkane and CgH;s cycloalkane
29 . b5 CgH;o xylene
56 CoHao alkane
57 CsHg phenylacetylene
30 58 CoHpo 2,2,3-trimethyl hexane or
2,2,5-trimethyl hexane or
2,2,3,4-tetramethyl pentane or
2,2-dimethyl-3-ethyl pentane
59 CgHio xylene

IIT RESEARCH INSTITUTE




OFFICE BUILDING - REDUCED VENTILATION

Table 2 (cont.)

A GC/0dorogram
i Number

GC/MS
Peak Number

Compound Name

31

32 .

33

34

N 35
i 36

37

38

39

60

61
62
63
64
65
66
67
68
69
70

7
72
73
74
75
76
77

78

79
80
81
82
83
84

s5-trimethyl hexane on
s3-trimethyl hexane or
-dimethyl-3-ethyl pentane or
-dimethy! heptane or
2,2,3,4-tetral methyl pentane

CoHag

2,2
2,2
2,2
2,2

- CoH20 - n-nonane

CsHi1s alkene or cycloalkane

C10H22 alkane )

CioH22 2-methyl nonane

CioHzz alkane

Alkene or cycloalkane

n-butyl cyclohexane

CioH22 alkane

01§H22 alkane and C,¢Hzs alkyl cyclo pentane

CeHi2 ethyl toluene or
",  cumene and alkyl
cyclo pentane

CioH22 alkane
CioHz2 2,2,4-trimethyl heptane
Cionz alkane
CioHz22 alkane
CioH22 alkane
Ci10H22 alkane

CoH32 alkyl benzene and CoH,, methyl
: styrene or indane

CicH20 alkyl cyclohexane and
CyoHao alkene

CioH22 alkane

Ci1oH22 alkane

Cii1Hzy 2-methyl decane

CioHi¢ terpene

2,2,4,6,6-pentamethyl heptane Ci2H2s
CioHoo Or Cy;H22 alkyl cyclohexane

IIT RESEARCH INSTITUTE



OFFICE BUILDING - REDUCED VENTILATION

r | Table 2 (cont.)
" GC/0doragram GC/MS
P Number Peak Number Compound Name
i . 85 - Cii1Hay alkane
= | 86 C11Hza alkane
P 87 CQHSOv acetophenone
i : ' 88 C1oHys bicyclodecane
o ‘ 40 89 C11qu alkang
o - 2,2~-dimethyl-3-hexanone
- 90 CriHzy alkane:
?J 91 Cy1Hay alkane
e 92 ~ CyiH22 alkene
[ 93 Ci1H24 n-undedane
gf 94 Ci2H24 alkene
o | _ 95 Ci2H2¢ n-dodecane
a _ 96 CisHze alkene
N 97 C1§Hza n~tridecane
B 98 CeHsN  indole -
. 99 Butyrated artifact
[ 100 Ciz2H1o biphenyl
B 101 CisHze alkene
[ 102 Ci1yHzo n-tetradecane
& 103 C13H12 methyl biphenyl
, 104 CigH2204 di-n-butyl phthalate
éi 105 Ci1sHsg alkene
' 106 CisHaz n-pentadecane
?; 107 CiuHi2 1-methyl fluorene or

1,1-diphenyl ethene

[ 1IT RESEARCH INSTITUTE




Table 3
~ ODORS FOUND IN INTERVIEW ROOM

GC/0dorogram Sample Number
Peak Number 251 230 253
6 Sweaty . Sweaty ~
19 " Sweaty Sweaty - Sweaty
20 Sweaty Sweaty Sweaty
28 Odor* Sweaty Odor*
29 Odor* Sweaty Sweaty
32 Sweaty Odor* Odor*
33 ‘ Sweaty Odor* Sweaty
35 Chocolate Chocolate Chocolate

*Qdor not recognizable.

11T RESEARCH INSTITUTE




Table 4

6C/0DOROGRAM RESULTS OF INTERYIEW ROOM

Sampler #251 Sampler #230 Sampler #2253
GC/0dorogram Integrated { Conc. Integrated | Conc. Integrated Conc.
Peak Number Formula Compound Name Area pg/m3 Area ug/m?3 Area ug/m3
1 148 0.01 498 0.04
2 . 208 0.02 13,140 1.15
3 147 0.01 140,400 12.33
4 5,913 0.52 168,300 14.78
5* - 7,509 0.66 142,000 12.47
6% CeH¢ Benzene 307,800 27.03 343,200 30.13
7 CrHye 2-Methyl Hexane 105,800 9.30 202,600 17.79
8 . 36,880 3.24 1,033 0.09
9 CsH16 3-Methyl Hexane . 135,600 11.91 113,300 9.95
10 117,700 10.33 920 0.08
11 . ’ 89,180 7.83
12 C2HCls { Trichloroethylene 106,800 9.83 117,100 10.28
13 CoHis Alkene - 45,830 4.02 1,358 0.12
14 582 0.05 45,890 4.03
15 CoHis n-Heptane 80,890 7.20 101,200 8.89 54,220 4.76
16 CoHis Methyl Cyclohexane 94,560 8.30 157,500 13.86 72,520 6.47
17 C7H1s Methyl Alkyl Cyclopentane 676 0.06 1,754 0.15 19,930 1.75
18 CoHia Methyl Alkyl Cyclopentane 53,980 4.74 90,470 7.94 32,590 2.86
_19* CyHa Toluene 315,800 27.73 366,100 32.14 239,200 21.00
20* .CsH1y0 | 2-Ethyi-1-Butanol 261,900 23.00 277,200 24.34 443,100 38.90
21 Cal1s Alkane 241,300 22.06 264,000 23.18
22 CeHis Dimethyl Cyclohexane 145,900 12.81 180,500 15.85 1,311 0.12
23 CeHys Alkane 369,800 32.47 270,900 23.79
24 CsHie n-Octane and 418,900 36.78 400,900 35.19 768,700 67 .49
Ca.Cl, Tetrachloro Ethylene
25 CoH2o 2,4-Dimethyl-3-Ethyl Pentane 112,200 9.85 128,200 11.26 474,100 41.63
26 CoHys Alkyl Cyclohexane 152,600 13.40 246,400 21.63 127,600 11.20
27 CeH2o Alkane and 114,900 10.09 121,400 10.66 160,300 14,07
CeHys Cycloalkane
28* CoHia Trimethyl Cyclohexane 219,600 19.28 229,800 20.18 227,200 19.95
29* CoHia Xylene 504,200 44 .27 501,200 44 01 606,000 53.21
30 CoHag 2,2,3-Trimethyl Hexane or 1,148,000 | 100.79 1,152,000 | 101.15 1,006,000 88.33
2,2,5~Trimethyl Hexane or -
2,2,3,4-Tetramethyl Pentane or "
2,2-Dimethyl-3-Ethyl Pentane v
31 CaHae 2,2,5-Trimethyl Hexnae 493,200 43.30 529,300 46.47 790,000 69.36
2,2,3-Trimethyl Hexane :
2,2-Dimethyl-3-Ethyl Pentane
2,2-Dimethyl Heptane
2;2,3,4-Tetramethyl Pentane
32* CaHzo n-Nonane 715,500 62.82 - 724,800 63.64 314,100 71.48
33 CioHaz | 2-Methyl Nonane 825,800 | 72.51 821,100 72.09 354,600 31.13
34 CioH22 | Alkane 588,000 51.63 822,200 72.19 868,600 76.26
kL CioH22 | 2,2,4-Trimethyl Heptane 2,892,000 | 253.92 3,106,000 3,527,000
36 CioH22 | Alkane 3,061,000 | 268.76 1,341,000 3,564,000
37 CiraHa2 Alkane 2,019.000
38 C]qsz Alkane 445,500 39.12 525,200 494-800
39 CioH12 | Alkyl Benzene 1,198,000 | 105.18 1,463,000 1,282,000
CaHro Methyl Styrene or Indane

*Indicates Odorous Peaks.
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OFFICE BUILDING - SAN FRANCISCO

RESULTS OF GC/ODOROGRAM ANALYSIS OF INTERVIEW ROOM
NORMAL VENTILATION

Date Date Integrated Concentration

Sample Number Sampled Analyzed Area ug/m?
AM Samples

231 9/26 10/16 3,909,238 343

246 9/28 10/15 7,674,587 674
PM Samples

249 9/25 11/20 4,656,419 409

233 9/26 10/16 3,446,125 - 303

232 9/28 10/15 1,045,000 92

RESULTS OF GC-ODOROGRAM ANALYSIS OF INTERVIEW ROOM
REDUCED VENTILATION

Date Date Integrated Concentration,
Sample Number Sampled Analyzed Area ug/md
AM Samples
252 9/19 10/12 Sample was lost
253 9/21 10/4 18,749,098 1646
PM Samples
230 9/19 10/10 18,197,602 1598

251 9/21 10/4 18,660,000 1638




Table 6

L IDENTIFIED PEAKS FOUND IN QUTSIDE AIR
: SAMPLER #196

- _ VENTILATION INTAKE - SFSS OFFICE BUILDING

GC/MS
Peak Number Compound Name .
1 Unidentified
2 Unidentified iy
s 3 Unidentified
! 4 Noise
5 Noise
6 CisHgO  Acetone
7 C1,CF  Fluoro-tri-chloro Methane
8 Noise
9 C3Hg0  Isopropanol
10 CsHi2 n-pentane
-11 CH,C1, Dichloromethane
= 12 Noise
i 13 CeHiy 2-Methyl Pentane
14 C4HgO  2-Butanone
j 15 CeHi1s  3-Methyl Pentane
16 CeHi1y  n-Hexane
; 17 Noise '
18 CéH12  Methyl Cyclopentane
e 19 Noise
i 20 CeHe Benzene
o 21 Noise
éf 22 Ce¢Hi12  Cyclohexane
- 23 CsH1s Branched Alkane
{ 24 Noise )
" 25 CsHis  Branched Alkane
{é 26 CsH1s Branched Alkane -
- 27 CsH1s  n-Heptane

.i; 1iT RESEARCH INSTITUTE



Table 6 (contd)

GC/MS

Peak Number

Compound Name

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

CsH1u .

Noise
CsHs

CeHie
Nosie
CeHis
Noise
CsHis
Noise
Noise
CsHig
Noise

CoH2o

Noise
CeHio
CeHio
CoHzo
Noise
Noise
CsHao
CgHse
Spike
CeHio
CoHag
-Noise
Noise

Methyl Cyclohexane
Unidentified Dimethyl Ketone
CoHiu

Alkyl Cyclopentane

Toluene
Branched Alkane

Branched Alkane

Branched Alkane

n-0ctane and C2Cly

Branched Alkane

Ethyl Benzene
Xylene
Branched Alkane

Branched Alkane

Styrene

Xylene
n-Nonane

IIT RESEARCH INSTITUTE



Table § (contd)

GC/MS
Peak Number

Compound Name

56
57
58
59
60
61
62
63
64
65
66
67

" 68

69
70

CsHiz Ethyl Toluene or Cummene
CoHi2 Alkyl Benzene
CioH22 Branched Alkane
CoHi2  Trimethyl Benzene
CioHz2 n-Decane
Clinu Branched Alkane
Aromatic
Noise
Noise

Unidentified
CiiHz24 n-Undecane
Noise
Noise
Noise
Noise

11T RESEARCH INSTITUTE
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APPENDIX C

SECTION 4

EAST AND WEST COAST BUILDINGS



Table 1. Odorogram Results: East Coast Buildings

Sample Sampler Number Concentration ug/m3
EW School Art Room 13 | 2.2 x 10°
UCONN Medical Clinic 3
Admission 80 1.75 x 10
EW School Room 10 72 8.25 x 102
UCONN Dental School 2
BMO31 63 6.16 x 10
Sitas Deane Junior H.S. ' 2
Room 102 59 3.77 x 10
Silas Deane Junior H.S. 2
Room 109 51 3.72 x 10
UCONN Medical Clinic ) 5
Patients Area 45 1.87 x 10
UCONN Dental School 5
Room L0OO3 ? 1.68 x 10
UCONN Dental Schob] 2
Blue Auditorium 65 1.68 x 10
UCONN Medical Clinic 2
Nurse's Area 61 1.20 x 10

EW School Room 3 27 .59 x 10°



EAST COAST ODOROGRAM RESULTS

TABLE 7
EAST COAST BUILDINGS

Cafeteria

Sampler : Date Date Integrated Conc.
No. Sample Identification Sampled Analyzed Area ug/m?
SCHOOLS
139 Webster Hill School Art Room 6/7 '6/14 14,917,107 1313*
126 Webster Hill School Rm. 15 6/7 6/14 23,319,660 2052*
132 Webster Hill Gasoline Smell 6/7 6/15 3,234,645 285*
No Odors Detected*
HOSPITALS _
146 St. Francis Hospital 11/15 3/19 23,678,582  2079*
Histopathology La '
149 St. Francis Hospical 11/15 3/19' 8,115,000 712+
Ward 602 ’
154 Mt. Sinai Hospital 11/16 3/19 40,921,600 3493?
Emergency-Admissions
179 Mt. Sinai Hospital 11/16 3/19 1,381,000 121*
Histology Lab
140 Mt. Sinai Hospital 11/16 3/19 Integrator
Ward 567 ‘Malfunctioned ,
. ~20,000,000 ~ 1756*
Some Odors Present*i
163 Hartford Hospital 7/23 8/9 7,662,430 673
Qutpatient Lounge
131 Hartford Hospital 7/23 8/9 14,889,370 - 1307*
Room 522 Ward
127 Hartford Hospital 7/23 8/9 24,679,260 2167F
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Table 7
RESULTS OF GC/ODOROGRAM SURVEY OF SCHOOLS AND HOSPITALS - WEST COAST

Sampler Date Date Integrated Concentration
Number Sample Identification Sampled - Analyzed Area ug/m?
110 Hudson School Rm. 27/30 9/12 9/27 2,205,068 194
208 John Muir Rm. 18 ’ 9/12 10/01 1,161,228 102
90 Hudson School Rm..28/29 9/12 - 10/01 1,473,068 129
186 Edison School Rm. 5 ' 9/13 10/02 792,585 70
127 Edison School Rm. 24 : 9/13 10/02 Sample Failed
119 Board of Education Hp. Rm. 375 9/13 10/03 Sample Failed
147 Board of Education Hp. Rm. 351 9/13 10/03 1,238,443 109
123 PolyTech School Rm. 104 9/14 9/26 Sample Failed
152 PolyTech School Rm. 138 9/14 9/26 518,074 45
128 PolyTech School Weight Lift 9/14 9/26 1,198,698 105

Long Beach General Hospital '
176 Clinical Lab . 9/07 9/25 4,538,246 398
112 Patient Ward ’ 9/07 9/24 557,714 49
180 Business Office _ 9/07 9/24 487,170 43
Veterans Hospital ‘
148 Nursing Care Cafeteria 9/10 g/21 292,730 26
157 Nurse's Station 9/10 9/21 2,945,467 259
104 Outpatient Lobby 9/10 9/21 3,524,176 309
Pacific Hospital
221 Nurses Station 1 South 9/11 9/20 9,928,336 872
40 Ward #123 ' 9/11 9/20 Sample Failed
136 Admissions Waiting 9/11 9/20 18,364,606 1612 .
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APPENDIX D
SECTION 1

COLLECTION AND ANALYSES



APPENDIX 6.4A

) COLLECTION AND ANALYSIS
OF PERCEPTUAL AND BEHAVIORAL DATA

INTRODUCTION

The collection and analysis of perceptual and behavioral
data were conducted by Copley International Corporation. The
data were collected by asking occupants and visitors in build-
ings selected by Lawrence Berkeley Laboratory to complete the
forms described in the previous chapter. The '"visitors'" were
mostly members of the odor panels employed by TRC to determine
the threshold and intensity of odor in the air samples taken
from the buidlings. |

The purposes of the perceptual and behavioral work were to
determine:

1. The percentage of occupants and visitors who found
the level of odor in the buildings to be acceptable
under conditions of normal ventilation and reduced
makeup air.

2. Whether visitor response to odor as indicated by
their answers to the Evaluation Sheets differed
from occupant response to the same odor.

The first section of this chapter describes the composi-

tion of the groups used to perform the evaluations, the rooms

in which the evaluations occurred, and the time schedules used.

The second section presents an analysis of the data and the

final section provides conclusions derived from the analysis

-1-



and impressions on how well the work corresponded to plans and

what changes might be made to improve future studies of this

type.

DATA COLLECTION

Perceptual and behavioral data were collected for two
week periods in each of four field locations: |

1. Fairmoor Elementary School, Columbus, Ohio.

2. University of Connecticut Health Center,
Farmington, Connecticut.

3. California Department of Social Services office
building, San Francisco, California.

4., Oakland Garden Public School, Bayside, New York.

Details of this work are preseﬁted on the following pages.

Fairmoor Elementary School

| Arrangements were made witﬁ the principal for children in
third and fourth grade classes to participate in the room
evaluation surveys. Following this, the teachers in Rooms 12,
20, and 21 were briefed on the purpose of the study and asked
to cooperate by distributiﬁg the evaluation férms titled "How
the Air Feels to Me"*each day and by reading the prepared
script as the children complete the forms.

The air in Room 12 (first floor) and Room 20'(second floor)

was monitored by Lawrence Berkeley Laboratory ana the ventila-

tion units in these rooms were modified to permit significant

*
See the previous chapter for descriptions of the evaluation
forms used to collect perceptual and behavioral data.
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reductions in make-up air. Children attending classes in these
rooms served as the sﬁrvey "test'" groups. Room 21 (second
floor) was not instrumented by LBL and the ventilation unit
was alléwed to operate normally, without reduction to make-up
air. The children in this room served as the survey '‘control"
group. ¢

The teachers were not told that changes in make-up air would
occur. This prevented the possibility of teachers speculating
with their children about how the air in the rooms might be
affected and, thereby, biasing the childrens' responses to the
survey. By participating in the survey, the children provided
informétion as "occupants' of the building. |

A group of étudents from a local college was recruited by
TRC to serve as an odor panel. The main responsibility
given to these students was to judge odor in air samples taken
from Rooms 12 and 20 and from the school gymmasium. This work
was done in the Mobile Odor Laboratory, which was parked in a
lot adjacent to the school.building. An additional responsi-
bility given to them was to serve as 'visitors" to the school
and to complete survey "Evaluation Sheets"* in the selected

- . %k
classrooms and in the gymmasium.

* See the previous chapter for descriptions of the evaluation
forms used to collect perceptual and behavioral data.

*% The "visitors'" were the only group to evaluate the air in
the gymnasium. Different classes used the gymnasium de-
-pending. on the day of the week. They did not use the
gymnasium with enough regularity to warrant extending the
childrens' survey to this room. :
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The college students were briefed each day before they
visited the classrooms. The briefings were limited to re-
minders of the procedure for éompleting the Evaluation Sheets
and instructions about the order in which the classrooms would
be visited. The students were told to disperse throughout a
room, pay attention to their work and not to the children, and
to leave the room as soon as they had completed their evalua-
tions. They were asked to avoid chewing gum, wearing perfume,
or doing anything before reporting to work that might interfere
with their sense of smell. Most of them cooperated fully with
these procedures throughout the two week period.

The third and fourth grade children performed evaluations
in their own classrooms according to the schedule presented
below. Approximately 25 children in each classroom participated
each day. The college students visited each classroom about 30
minutes after the children had finished. About 8 to 1l stu-
dents participated each day. All classroom evaluations were com-
pleted by 3:15 pm. Gymmasium evaluations were performed only
by the "visitors." They were completed by 3:25 pm. School was

dismissed at 3:30 pm.




‘ EVALUATION SCHEDULE - FAIRMOOR SCHOOL CHILDREN
- (College student evaluations were conducted in the same order, but 30 minutes later)

Room Number

Day Number - Date " @ 2:30 pm @ 2:35 pm @ 2:40 pm
- 1 Monday, January 29 12 20 21
2 Tuesday, January 30 20 21 12
. 3 Wednesday, January 31 21 12 20
4 Thursday, February 1 12 20 21
5 Friday, February 2 20 21 12
6 Monday, February 5 21 12 | 20
7 Tuesday, February 6 12 20 ' 21
8 Wednesday, February 7 20 - 21 ' 12
9 Thursday, February 8 21 12 20
10 Friday, February 9 12 20 21

On Days &4 and 9, evaluations were performed-by the children and
by the "visitors' between 10:30 am and 11:15 am. “:These morning
‘evaluations were. done tb-permit further tests of -the consistency
of the observations with the odor‘levels determined by the TRC
odor panel. Since higher odor levels were expected during
afternoon hours, most of the perceptual and behavioral data
were collected during those hours.

Despite'the fact that this portion of the field work took
place in mid-winter and that outside temperatures were below
freezing during some of the déys, the college students were
asked to assemble outside the building for several minutes and
. breathe fresh air before visiting the next classroom. This was

done to avoid olfactory fatigue. The order in which the class-

rooms were visited was rotated each day to avoid systematic

"i. _=5-



biases and minimize the impact of exogenous factors on the _
survey. All evaluations were conducted within one hour of when
TRC took air samples from the classrooms and the gymnasium.

University of Connecticut Health Center

Evaluations of the air were performed at three locations
in the héspital facility: the admissions module (first floor),
around the nurses; station in the maternity ward (second floor),
and in an unoccupied pafient room (second floor). Three groups
performed the evaluations:

1. Admission workers served as '"occupants'" in the
hospital facility. They restricted their evalua-
tions to the admissions module only. About 6 to
9 workers participated daily. Nurses in the
.maternity ward were scheduled to participate, but
the number of nurses on duty was small (usually five
or less) and free time was insufficient to allow
them to participate.

2. Physical plant department office workers
(mostly administrators and clerks) whose offices
were in the university part of the Health Center,
- i.e. in an adjacent building served by a separate
ventilation system. These people were considered
. "wisitors', since their usual duties did not take
them to the hospital facility. From 6 to 13 workers
participated each day during the first week, but
only 4 to 8 reported daily during the second week.

3. An odor panel used frequently by TRC on. projects in the
Hartford area. This panel con31sted mostly of
housewives. They also served as '"visitors' and
8 to 10 of them participated each day.

The groups were not told that changes in the amount of make-up
air would occur. The "visitor" groups were briefed on the
procedure for completing the Evaluation Sheets and to the order

in which the three locations would be visited. They were told

to disperse throughout the locations and asked to avoid chewing
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gum, wearing perfume, or doing anything before reporting to
work that might interfere with their sense of smell.

Evaluation Sheets were distributed to admissions module
workers at 2:00'pm each day. The completed sﬁeets were col-
lected 30 minutes later. Among the "visitors", the group of
physical plant department office workers conducted evaluations
as shown in the following table. Members of the TRC odor panel
conducted their evaluations 30 minutes later.

EVALUATION SCHEDULE - UNIVERSITY OF CONNECTICUT HEALTH CENTER OFFICE WORKERS
(Odor panel evaluations were conducted in the same order, but 30 minutes later)

Location*

Day Number Date @ 2:00 pm @ 2:10 pm @2:20 pm
1 Monday, May 14 AM NS PR
2 Tuesday, May 15 NS PR . AM
3 Wednesday, May 16 AM PR NS
4 Thursday, May 17 PR NS AM
5 Friday, May 18 AM NS PR
6 Monday, May 21 AM NS PR
7 Tuesday, May 22 NS PR AM
8 Wednesday, May 23 - AM ‘PR o NS
9 Thursday, May 24 PR NS AM
10 Friday, May 25 AM NS PR

*AM = admissions module; NS = nurses' station; PR = patient's room.

On Days 4 and 9, evaluations were performed by the physical
plant department office workers between 9:00 am and 9:30 am.
The morning evaluations were done for the same reason as those
performed byvthe callege students at Fairmoor School.

Both groups of '"visitors' were taken outside for several

minutes before visiting the admissions module and then, again,
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before visiting the two second floor locations. In order to
minimize disruption to the maternity ward, the "visitors' were
asked to go directly from the nurses' station to the patients'
room or vice versa. They were not taken outside to éxperience
fresh air between these locations. Again, all evaluations were
conducted within one hour of when TRC took air samples.

Department of Social SerV1ces Qffice Building

All evaluations were conducted in a 1arge room where appli-
cants for State financial assistance were interviewed by social
workers. The room is on the first floor of a multi-story office
building.

- Two groups performed the evaluations. One group was com-
" posed. of the social workers and clerical staff of the State
agency. These people served as the "occupants' of the building.
From 6 to 14 workers participated each day during the two weeks
of the survey. The other group consisted of temporary help
people recruited by TRC to be an odor panel. These people
served as the "visitors". Except for one day when one person
was absent, all 10 members of the odor panel participated each
day in the survey.

Neither group was told that there would be changes in room
ventilation. The "visitor" group was briefed on the prqceduré
for completing the Evaluation Sheets. They were told to dis-
perse throughout the room and asked to avoid chewing gum, wear-
ing perfume, or doing anything before reporting for work that

might interfere with their sense of smell.
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Evaluation Sheets were distributed to the "occupants" at
10:00 am and again at 1:45 pm each day. The completed sheets
were collected 30 minutes later. The "visitors" conducted
their evaluations only in the afternoons, around 2:30 pm. The

following schedule shows the dates of the survey.

EVALUATION SCHEDULE - DEPARTMENT OF SOCIAL SERVICES OFFICE BUILDING

Day Number Date
1 . Monday, September 17

Tuesday, September 18.
Wednesday, September 19
Thursday, September 20
Friday, September 21
Monday, September 24
Tuesday, September 25
Wednesday, September 26

O 00 N O BV & W' N

Thursday, September 27
“Friday, September 28

[
o

All evaluations were conducted within one hour of when TRC
tool air samples.-

Oakland Garden Public School

This school was the second elementary school in which
classroom evaluations were conducted. However, fifth grade'
classes were used instead of third aﬁd fourth grade classes.
Approval to proceed with the evaluations was obtained from the
principal. Meetings were then held with the teachers in Rooms
322, 323, and 325. The teachers were briefed on the purpose
of the study and asked to distribute copies of "How the Air
Feels to Me" to the children in their classes each day and to
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read the prepared script as the children complete the forms.

The air in Rooms 323 and 325 was monitored by Lawrence
Berkeley Laboratory and the ventilation system was modified
to permit significant reductions in the make-up air to these
rooms. Children attending classes in these rooms served as
the survey ''test" groups. The ventilation system in Room 322
was nét altered. The children in this room served as the
survey "'control" group.

The teachers were not told when ventilation changes would
occur. They were asked not to discuss with their children
how the air in the rooms might be affected by the experiments
or influence the childrens' responses to the survey. By par-
ticipating in the survey, the children provided information
as "occupants" of the building.

As in the Columbus part of the study, a group of students
from a local college was recruited by TRC to serve as an odor
panel. This group was given an added responsibility to com-
Plete survey Evaluation Sheets fér CIC in the selected class-
rooms. ' |

The college students were briefed each day before they
visited the classrooms about the procedures for completing the
Evaluation Sheets and the order in which the classrooms would
be visited. These students were given the same instructions as
the students in Columbus.

The fifth grade children performed evaluations in their

own classrooms according to the schedule presented below.
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Approximately 33 children in each classroom participated each
day. The college students visited each classroom about 30
minutes after the children had finished. Student participation
varied from 7 to 13 over the two week period. All élaésroom
evaluations were completed by 2:15 pm. School was dismissed
at 3:60 pm.

EVALUATION SCHEDULE - OAKLAND GARDEN'SCHOOL.CHILDREN '

(College student evaluations-were-conducted: in.the same order,
' but 30 minutes later)

Room Number

Day Number Date @ 1:30 pm @ 1:35 pm @ 1:40 pm
1 Monday, December.3 * * *
2 Tuesday, December 4 * * %
3 Wednesday, December 5 323 325 322

T g Thursday, December 6 325 322 323
5 Friday, December 7 322 323 325
6 Monday, December 10 325 322 323
7 Tuesday, December 11 322 323 325
8 Wednesday, December 12 323 325 322
9 Thursday, December 13 325 322 323
10 Friday, December 14 322 323 325

*

Classroom evaluations had to be cancelled because school was dismissed
early so that teachers could meet with parents. Consequently, survey data
could not be collected during the first two days. It is noted that

school did not advise anyone working on the study beforehand, so the loss of
these days was unexpected and data collection could not be rescheduled.

As in Columbus, the college students were asked to assemble
outside the building for several minutes before visiting each
classroom. This attempt to restore sensitivity to odor in the
building may have been offset by the time that it took to reach

the third floor classrooms from outside the building. The order
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in which the classrooms were visited was rotated eacﬁ day to
avoid systematic biases and to minimize the impact of exogenous
’factprs on the survey. Again, all evaluations were conducted
within one hour of when TRC took air samples from the class-
rooms.

On Days 5 and 10, evaluations were performed by the
children between 10:30 am and 10:45 am for the same reason they
were done in Columbus. The "visitors'" did not perform morning
evaluations at Oakland Garden Public School.

Background Information

Background information on the groups who completed Evalu-
ation Sheets was collected on the last day of the survey in
each of the four field locations. The reasons for doing so
were discussed in the previous chapter. Sincg the size of
these groups was small (average of aboﬁt 10 people/group) and
since very few groups were used in comparable 1ocations, no
time was spent analyzing the evaluations in terms of the
characte;istics of the respondents. For the reader who 1is
interested in reviewing the background information, it is sum-
marized in the Appendix of this report. The information pro-
vides the beginniﬁg of a data base for those who Vish to per-
form additional evaluations using college students, office

workers, housewives, or temporary help employees.
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BACKGROUND QUESTIONNAIRE AND INSTRUCTIONS

The Background Questionnaire Instructions, Figure 4-1la,
mentioned that the answers given will be grouped and that "No
information received from individual persons-will be
released". It was felt that further concern with confi-
dentiality was not warranted, since neither the questionnaire

nor the Evaluation Sheets ask for the respondent's name.

FIGURE 4-11la
BACKGROUND INFORMATION QUESTIONNAIRE INSTRUCTIONS

Thank you for completing the series of Evaluation Sheets on
the indoor environment of this building. Your responses, along
with those of others, are being analyzed to determine if energy
can be saved by improving the efficiency of the ventilation
system.

This project is also being conducted in buildings in other
cities. In order to compare the results we obtain in the
different cities, it is necessary that we ask the people who
have assisted us a few questions about themselves and about the
amount of time they spend in the rooms they have evaluated.

Please review the attached Background Information Question-
naire, fill in the "Date Completed" and the number of this room
at the top of the questionnaire, and then, for each question,
check the answer which most closely describes your situation.
The answers you give will be grouped with the answers given by
others in this building. No information received from in-
dividual persons will be released.

Please give the completed questionnaire to our survey
supervisor.

The Background Questionnaire, Figure 4-11b (continued), was
distributed along with the last (tenth) day's Evaluation
Sheet. Since the questions were asked at the conclusion of the

ten days of evaluation, there was little possibility that they

could have influenced the evaluations. The questionnaire was
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Figure 4-11b

Date Completed Room Number

BACKGROUND INFORMATION QUESTIONNAIRE

1. YOUR SEX: ’ 6. NUMBER OF WORKDAY HOURS YOQU
: - SPEND IN THIS ROOM: -
Female . . . . . . . . . . [ :
. Less than 1 hour . O
Male . . . . . . . . .. .[]
l1-2hours . . . . . ...
2.  YOUR AGE: ' 3-4 hours . . . .. g
Under 20 years . O 5-6 hours . . . . . . . .[]
20-29 years . . . . - O 7-8 hours . . . . . . . .[] ’
30-39 years . . . . . O More than 8 hours . . . . []
40-49 years . O
- 7. NUMBER OF MONTHS -YOU HAVE .
50 years or older . . [ WORKED IN THIS ROOM:
Less than 1 month . . . . []
3. ‘YOUR SCHOOLING:
: 1-2 months . . . . . . .[]
8 yrs. or less . . O
: 3-4 months . . . O
Some High School . . . . . [}
5-6 months . . . . O
Completed High School - O
_ 7-12 months . . . . . . . [J]
Some College . - O
. More than 12 months .0
Completed 4 yrs. College . [ ] :
Some Graduate School . . . [] 8. YOUR STATUS AS A SMOKER*
. Smoker . . . . . .. . .[]
4. TYPE OF WORK YOU DO (Refer to
the attached Categories of , Exsmoker .- 3
Work before answering this
question): : Nonsmoker . . . . . . . . []
Professional . . O .
9. DO YOU HAVE ANY LOSS TO
Manager or administrator . [ ] YOUR SENSE OF SMELL:
Sales worker . . . . . . . [] Yes, self diagnosed . . . []
Clerical . . . . . . . . . [ Yes, doctor diagnosed .- . []
Craftsman . . . . . - No ...........0
Operative or service
worker . . . . . . . . [} 10. DO YOU HAVE ANY LOSS OF
HEARING:
) ~
5. NUMBER OF MONTHS ON THIS Yes, self diagnosed . O
JOB:
: Yes, doctor diagnosed . . [}
Less than 6 months . - O O -
No. . .« . o o 0 ..
6-12 months . O
13-24 months . . 3
°25-36 months . . . . . . .[]
More than 36 months . 4

*A smoker is defined as a user of cigarettes, cigars, and/or pipes.
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not mentioned before it was distributed. It was not indicated
as an optional‘item; it was meant to be completed by all adults
who participated in the evaluations. By avoiding questious
usually considered sensitive (e.g., questioq on race and in-
come), it was expected that a very high percentage of partici-
pants would complete it. Questions 1 through 5 and 9 through
11 were designed to be very easy to answer. Questions 6, 7 and
8 took some thought on the part of the respondents. Completion
time was estimated at anut two minutes.

The first four questions were to characterize the respon-
dent. These can be used for intercity comparisons and make it
possible to develop national averages (if the ventilation ex-
periments are ultimately conducted in enough cities to be
representative nétionally). In Question 4, respondents were
asked to use an attached, "Categories of Work'" sheet, Figure
A—Llc, to help them decide which answer box to check. This was
meant to increase the accuracy of responses with very little
loss of respondents' time. Questions 6, 7 and 8 were to permit
consideration of adaption or habituation to odor in the
analysis of the data. The lést three questions were to permit
consideration of factors which may have affected a person'é

evaluation.

DATA ANALYSIS

The data collected from each group of survey participants

were separated by room in which the evaluations took place and
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Figure 4-1lc

Categories of Work

The following categories of work have been taken from government census publications. They are provided

to help you answer Question 4 of the Background Information Questionnaire.

examples of many possible answers to Question 4.

The categories contain only a few

1f the work you do is listed below, look at the category under which it appears and check that category

on the Questionnaire. If the work you do is NOT listed below, look at ALL of the examples given and decide

which job seems closest to your own. Then look at the category under which the job appears and check that

category on the Questionnaire.

Professional:

e Accountant ® Laboratory technician ® Scientist
e Computer specialist e Pharmacist e Social worker
e Dietitian e Physician e Teacher
o Engineer ® Registered nurse e Therapist
Manager or Administrator:
® Buyer, purchasing agent e Hospital administrator e Sales manager
e Financial manager e Office manager e School administrator
Sales Worker:
¢ Insurance agent ® Real estate agent e Salesman
Clerical:
e Appraiser e File clerk ® Secretary
e Bookkeeper e Insurance adjuster e Teacher's aide
e Cashier e Office machine operator e Telephone operator
e Enumerator, interviewer o Receptionist e Typist
Craftsman: -
e Electrician e Mechanic ® Repairman
Operative or Service Worker:
e Food handler ¢ Laundry worker e Nurse's aide, orderly
e Janitor e Machinery operator Practical nurse
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then further separted by whether the ventilation system serving
the room was operating as normal or whether the make-up air was
reduced. The analysis consisted of comparing the evaluations
obtained on normal ventilation days with the evaluations ob-
tained on days when the make-up air was reduced. The compari-
sons were done by means of t-tests,

it was originally planned that data exclusions would be
made if a participant indicated on the evaluation form that he
or she had a cold and (for those who used Evaluation Sheets)
that he or she had smoked within an hour of a survey. However,
no exclusions were made since the number of observations, parti-
- cularly from the groups that represented "visitors'" in éach of
the buildings investigated, was already small and barely
adequéte for analysis. All that can be reported here is that
none of the "visitors" seemed to have had colds severe enough
to impair performance and all of them were reminded frequently
to avoid smoking before reporting for work. They were not
allow to smoke during work.

In preparation for analysis, the evaluations were scored
as follows: For each room on each day, the individual responses
were tallied on a blank form. The positions on the Evaluation
Sheet scales were numbered from 1 to 9 going across the Sheet
from left to right. Using these numbers and the tallies, a
weighted average was computed. For the odor scale, this aver-
age was called a "mean odor rating.' The '"Acceptable'" and

"Unacceptable' boxes were also tallied and a "percent acceptable"
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was computed for each scale.

The answer boxes én the form "How the Air Feels to Me"
were numbered 1, 3, 5, 7, and 9 or 1, 5, and 9 depending on
the question and the number of boxes providéd. This allowed
weighted averages to be computed from the children's evaluations
which can be compared roughly to the weighted averages developed
from the "visitor" groups' evaluations.

The results of the analysis are summarized below. Statis-
tically significant differences Between the results obtained
when the ventilation system was operating as normal and those
obtained when make-up air was reduced are represented in the
tables below. A complete set of results is given in tables in
the Appendix. Other analyses using perceptual and behavioral
data,-e.g. comparisons of the room evaluations. done by members
of TRC's odor panels with the results of their judgements of
the air samples taken frbm the rooms, are discussed elsewhere
in this report.

Fairmoor Elementary School

Although data were collected by the children ("occupants'’)
in Rooms 12, 20, and 21 and by the college students ("visitors')
on all 10 days scheduled for evaluations at Fairmoor Elementary
School, the first two days of data were not used in the analyéis.
This was because the device used to alter the ventilation units
and reduce make-up air did not function properly. It was found
at the end of the second day that ventilation air was much
closer to normal than was planned. It would have been improper
to aggregate these data with data collected on days when the

ventilation units were controlled properly.
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The following table lists statistically significant differ-

‘ ences found in the data collected at Fairmoor Elementary School.

SIGNIFICANT DIFFERENCES (0K = 0.05) IN DATA FROM FAIRMOOR SCHOOL

- Element Norma] Ventilation® Reduc Ma Afg» t

Location/Croup Evaluated Mean ‘'Acceptable” Mean “Acceptable” Value
Room 12 (ventilatfon controlled)

- Cpllege Students Cold-Hot 67.62(34) 44.92(49) 2.04
Huaid-Dry 6.8(34) 5.9(49) 3.05
Stale-Fresh 3.9(34) 3.0¢49) ’ 3.02
; Odor 76.5%(34) ©55.1%2(49) 2.00
Noise 4.2(34) 5.1(49) 2.54

Room 20 (ventilation controlled)

Children Cold-Hot 4.2(117) 5.6(112) 6.78
Drafty~Stuffy 4,9(115) ’ 6.1(117) 5.72

Noise 7.5(116) } 8.6(113) 5.78

College Students Stale-Fresh 3.9(34) 3.1(48) 2.55
odor 4.9(34) 6.0(48) 3.21

Comfortable~ N

Uncomfortable 5.3(33) 6.1(46) 2.45

Room 21 (ventilation not controlled)

. Children odor 3.5¢129) 2.6(101) 4.27
. . ¥oise 4.4(129) : 4.8(102) - 5.82

Cymnasium (ventflation controlled)

College Students Noise _ 4.1(33) 5.1(49) 2.54

*Nusber of observations are shown In paréntheses.

The results show that the effect of reducing the make-up
air in Rooms 12 and 20 was to cause the air in the rooms to be-
come hotter, dryer, more stale, more odorous, and less comfor-

; table. The effect was particularly apparent to the 'visitors".
The reader should cdmpare the results with the evaluation forms
shown in the previous chapter. Note that the higher the 'Mean",

- the closer the judgement of the group to the descriptors in the

right column of the Evaluation Sheet or to the right-hand answer

box on the "How the Air Feels to Me" form.



University of Connecticut Health Center

Data were collected throughout the two week period from the

admissions workers and TRC's odor panel. The physical plant
department office workers were recruited on the first day and
conducted their evaluations on Days 2 through 10. Significant

results are listed in the table below.

SICNIFICANT DIFFERENCES (@K= 0.05) IN DATA FROM UNIVERSITY OF CONNFCTICUT HEALTH CENTER

Element Normal Ventilation® Reduced Make Up Air* t
Location/Group Evaluated Mean “Acceptable" Mean "Acceptable™ Value

~ Admissions Module (ventilation controlled)

Admissions Workers Cold-Hot 4.2041) 5.4(42) 3.96
Cold-Hot 63.42(41) 83.32(42) 2.05
Humid-Dry 5.9(41) $.0(42) - 3.24
Humid-Dry 97.62(41) 83.3%(42) 2.21
O0ffice Workers Cold-Hot 5.2(42) 6.4(41) 4.20
Drafey-Stuffy 5.6(42) 6.8(40) 3.75
Drafty-Stuffy 66.7%(42) 43.9%(40) 2.09
Stale-Fresh 4.1(42) 2.9(41) 3.97
Confortable
Uncomfortable 5.0(37) 6.1(38) 3.14

Nurses Station (ventilation controlled)

Office Workers Cold-Hot 4.6(41) 4.0(41) 2.05
Drafty-Stuffy  5.2(41) 4.5(41) ' 2.36
odor 4.8(42) 5.5(41) 2.14
odor 78.62(42) 56.1%(41) 2.25
TRC's odor panel  Bumid-Dry 5.5(44) 5.0(48) 2.28
Noise 5.6(44) 5.0(48) 2.1

Patient Room (ventilation controlled)

Office Workers Humid-Dry 6.0(42) 5.3(41) 2,18
Drafty~Stuffy 4.6(42) 5.4(41) . 2.40
Stale-Fresh 4.1(42) 3.4(41) 2.23
TRC's odor panel Drafty-Stuffy 81.42(43) . 93.72(48) 2.17

Stale-Fresh 5.2¢41) &§.5(48) 2.55

*Number of observations are shown in parentheses.
The admissions workers and the physical plant department
office workers agreed that the Admissions Model tended to become .
hotter when the make-up air was reduced. The office workers

thought the Admissions Module also become more stuffy, stale,
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and uncomfortable. The groups found no significant difference
in odor. The office workers perceived more odor around the
nurses station when the make-up air was reduced. They thought
the air in the patient ¥oom was more stuffy and stale when the:
make-up air was reduced. The results of TRC's odor panel
evaluations were that odor levels did not change significantly
in any of the three locationms.

Department of Social Services Office Buildihg

The social workers and clerks in the application room of
this office building conducted evaluations in the afternoon of
the first day and the morning and afternoon each day for the re-
mainder of the survey. The temporary help "visitor" group evalu-
ated the room each afternoon. §ignificant results are listed

in the table below.

SICNIPICANT DIFFERENCES (A A« 0.05) IM DATA FROM THE DEPARTVENT OF SOCIAL SERVICES OFFICE BUILDING

Element Norwal Ventilation#* Reducted Make Up Air* e
7

Location/Group Evaluated Mean 'Acceptable” Mean Acceptable Value

Application Room (ventilation controlled)

~ Soeial Workers Cold-Hot §.0(87) 6.5(88) 2,31
Drafty-Scuffy 6.1(87) 7.0(88) 4.06
Noise 3.7(87) 3.1(88) 2,54
Noise 3 51.8%(87) 31.3%(88) 2.75

*Number of observations are shown in paren:hcsesf

Although the social workers and clerks noted a tendency for -
the room to become hotter, more stuffy , and noisier when the
make-up air was reduced, they did not find a significant dif-

ference in odor. The "visitor" group found no significant dif-

ference in any of the elements evaluated between days when the
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ventilation system was operating as normal and days when the

make-up air was reduced.

Oakland Garden Public School

Data were collected by the children ("occupants') in Rooms
322, 323, and 325 and by the college student (''visitors") on v

each of eight days. Significant results are listed in the table

below.
. SICNIFICANT DIFFERENCES (@Ci:' 0.05) IN DATA FROM OAKIAND CGARDEN SCHOOL
Element Normal Ventilation* Redyced Make Up Air* 3
Location/Group Evaluated Mean  “Acceptable" Mean “Acceptable” Value

Room 323 (ventilation controlled)

College Students  Cold-Hot 5.0(22) $.8(50) 2.75 .
Cold-Hot 95.52(22) 74.02(50) 212 °
Humid-Dry 100.02(22)  70.02(50) 2.88
Stale-Fresh 81.42(22) $4.0Z(50) 2.24
Hoise 5.6(22) 4.1(50) 3.61
Noise 86.4%(22) 48.02(50) 3.06

. Room 325 (ventilation controlled)

h Y

Children Cold-Hot 4.8(130) $.3(169) ' 2,62
: Drafty-Stuffy 5.0(129) $.4(169) .2.21
odor 2.5(126) 3.3(161) 4,05
Noise 4.9(129) 5.4(170) 2,50
College Students Cold-Hot 4,7(22) $.6(47) 3.19
Humid-Dry 100.02(22) 76.72¢47) 2.46
Drafty-Stuffy 90.92(22) 59.6%2(47) 2.63
Stale-Fresh 4.4(22) 3.5(7) 2.85
Stale-Fresh 77.3%(22) 44.72(47) 2.54
Odor 86.42(22) 48.9%(47) 2.91
Noise 6.6(22) 5.4(47) 3.27
Noise 95.52(22) 74.52(47) 2.08 _
Comfortable~ '

Uncomfortable  3.8(22) $.1(57) ' 3.62

Room 322 (ventilation not controlled)

Children Cold-Hot 4.3(122) 3.9(173) 2.45 e
Odor 3.1(115) 2.7(169) 2.06

College Students Drafty-Stuffy 75.02(20) 42.6%(47) 2.43
odor 4.6(20) 5.9(47) 3.76 *

*Number of observations atre shown in parentheses.
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The college students judged the environment of Room 323 to
be significantly less acceptable when the make-up air was re-
stricted. ’However, odor was not found to be significantly
different from the days when the ventilation system was opera-
ting as normal. It was in Room 325 where "occupants' and

"visitors'" alike reacted most concluéively when the ventilation
system was altered. Both groups judged the air to become hotter,
more stuffy, and more odorous; In Room 322, where the ventila-
tion system was not altered, the children and the college

students disagreed about change in odor level.

CONCLUSIONS

As an initial test of‘the sensitivity of the evaluation
forms and methods used to collect the data, the results seem to
point to success. In relétively confined locations such as the
classrooms at Fairmoor and Oakland Garden schools, similar con-
ditions seem to have produced similar results -- and that seems
true in terms of the results produced by use of the Evaluation
Sheet and the results produced with the children's forms.

In general, the results were consistent with expectations.
The project staff did not detect any change in odor in the lo-
cations surveyed at University of Connecticut Health Center nor
in the California Department of Social Sciences office building.
Neither did the groups surveyed.* The project staff felt sure

that odor levels increased in two of the classrooms when the

*0One exception is that the physical plant department office
workers found a significant change in odor around the nurses
station at the Health Center.
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make-up air was reduced. The surveys confirmed this.

Further tests of the forms and the methods used in similar
locations are warranted; but, before such tests are conducted,
it would be helpful to have an odor acceptability limit to mea-
sure against as means for deciding whether or not more or less
fresh air is needed to maintain the comfort of occupants and
visitors. Such a limit can be more conveniently developed under
controlled laboratory conditions. Once developed it can be
applied to field situations and decisions can then be made from
the results of surveys such as were conducted in this study
about the adequacy of the ventilation system from the stand-
point of human comfort.

. One shortcomingvin the perceptual and behavioral part of
this study was the failure to collect the names of the people
served as ''visitors'. Names were not collected to protect the
anonymity of the "occupant'" groups and to provide greater free-
dom of expression. Had names been entered on the Evaluation
Sheets, it might have been possible to relate the survey re-
sponees of members of TRC's odor panels to the results of their
.work with the air samples taken from the rooms investigated.
High correlation between the two sets of data.might have

meant that it would no longer be necessary to send groups of
people into rooms to evaluate the air when the same results can
be achieved in a less disruptive location by merely exposing

members of odor panels to air samples.
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APPENDIX D

SECTION 2

SUMMARY OF RESPONDENT BACKGROUND DATA



The 3~

APPENDIX 6.4B
SUMMARY OF BACKGROUND INFORMATION

page questionnaire ﬁsed to obtain the background infor-

mation on people who completed Evaluation Sheets is described in

the chapter entitled "Preparation for the Perceptual and Behavior-

al Evaluations'. The responses of each group have been summarized

by percentages in the following table.* The number of respondents

~to each question is shown as "N".

Abbreviations are given for each group of survey participants.

To facilitate comparisons between similar groups (e.g., the two

groups of college students), the responses are summarized in adja-

cent columns.

SCl =

Cs2

owl

ow2

]

" ow3

College students used at Fairmoor Elementary School,
Columbus, Ohio.

College students used at Oakland Gardén Public School,
Bayside, New York. ‘

Admissions module workers used at the University of
Connecticut Health Center, Farmington, Connecticut.

Physical plant>department office workers used at the
University of Connecticut Health Center.

Social workers and clerical staff used at the Cali-
fornia Department of Social Services office building,
San Francisco, California.

*No background information was collected on the elementary
school children that participated in the survey.




TE1l = Temporary help employees (TRC's odor panel) used at
the University of Connecticut Health Center.

TE2 = Temporary help employees used at the California Depart-
ment of Social Services, '




Percent Response to Questions, by Croup

tion/Re e [+
1. YOUR SEX:
Female 83.3%
Male 16.72
N 12
2. YOIR AGE:
Under 20 years 36.4%
20-29 years 54.5%
30-39 years
40-49 years 9.1%
50 years +

N X 11

3. YOUR SCGHOOLING:
8 yrs, or less
Some High School
Completed High School

Sare College 83.3%

Ceopleted 4 yrs.
College

Some Graduate School 16.7%

N 12
4. TYPE OF WORK YOU DO:

Professional 25.0%

Manager or Administrator

Sales worker

Clerical

Craftsman

Operative or service 16.7%

Housewife

Student 58.3%
N 12

5. YOURREASON FOR BEING IN THIS BUILDING:

Work here for other

campary
Work here for this
compary
Visitor .100.07%
N 12

6. MNIMBER OF HOURS YOU SPEND IN THIS ROOM EACH DAY:

Less than 1 howr
1-2 hours
3-4 hours
5-6 houxs
7-8 hours
More than 8 hours

7. NWMBER OF DAYS YOU SPEND IN THIS ROOM EACH WEEX:

Less than 1 day
1-2 days
3-4 days
S days
More than 5 days

12

36.4%
63.67%

- 21.3%

63.6%

9.12

18.2%
72.7%
9.12

9.1%
0.9%
n

100.0%

-1

ol

100.0%

42.8%
28.6%
14.3%
14.3%

42.8%
28.6%
14.3%

14.3%

14.3%
28.6%

57.1% -

42.8%
42.8%
14.3%

100.07%,

o2

64.3%
3.7
1

14.3%
28.6%
21.4%
21.4%
14.3%
14

21.4%
21.47,
42.9%

7.1%

7.1%
14

21.4%

57.1%
14.3%

7.1%2
14

100.0%
14

o IEL
75.0% 100.0%
25.0%
8 8
14,77
42.8%
28.6% 12.5%
14.3% 87.5%
7 8
25.0% 37.5%
37.5% 62.5%
37.5%
8 8
37.5%
12.5%
50.0%
100.07
8 8
100.0%
100.0%
8 8
12.5%
87.5%
8
100.0%

"

70.0%
30.0%
10

10.0%
0.0%
10.0%
20.0%

30.0%

60.0%
20.0%

20.0%

10.0%
10.0%

30.07%
10.0%

10.0%
30.0%
10

100.0%



Percent Response to Questions, by Crowm

Question/Response cs1

2

8. NMBER OF MONTHS YOU HAVE SPENT IN THIS ROCM:

less than 1 momth

1-2 oonths

3-4 moaths

5-6 months

7-12 wonths

More than 12 months
N

9. YOUR STATUS AS SMXER:

Sooker . 41.7%

Exsmoker

Nonsnoker 58.3%
N 12

45.4%
18.2%
36.47%
1

10. DO YOU HAVE ANY LCSS TO YOUR SEXNSE OF QXELL:

Yes, self diagnosed 8.3%

Yes, doctor diagnosed

No 91.74
N 12

11. DO YOU HAVE ANY LOSS OF HEARRNG:
Yes, self diagnosed
Yes, doctor diagnosed
No ) 100.0%
N 12

100.0%

9.1%

90.9%
1

o1 a2 o3
16.3%
14.3
14.3%
42.8% 57.1%
42.8% 14.3%
7 : 8
28.67% 25.0%
14.7%
71.4% 85.72 75.0%
7 14 8
100.0% 100.07% 100.0%
7 14 8
1.3 7.12
25.0%
85.7% 92.9% 75.0%

14.3%

28.6%

56.1%
7

100.0%

100.07%
8

I

30.0%
70.0%

100.07%
10

10.07%
9.0%
10




APPENDIX D
SECTION 3

INDIVIDUAL SITE SUMMARY OF RESPONSES

>



MEAN HEDO]

11 *
) RESPONSES

REDUCED VENTILATION

SITE

Fairmoor School

Room 12
Room 20

Gymnasium

UConn Hospital

Admiéslons
Nurses' Station

Patient Room

SFSS Office Building

Applicant Room

PANELISTS

4.5/81
4.7/12
3.1/94

PANELISTS

5.1/93
5.6/80
4.6/93

5.7/81

INMATES
4.2/
3.3/—-

INMATES
2.8/98
3.2/100

5.9/87

NORMAL VENTILATION

- EMPLOYEES
5.5/59
5.3/67
5.5/73

INMATES

PANELISTS ~ INMATES
5.2/54 3.8/-—-
5.7/68 2.9/--
4.1/92 _——

PANELISTS ~ INMATES
5.1/95 3.5/86
5.1/87 -
5.0/88 ————
5.8/90 5.7/62

EMPLOYEES

5.2/62
5.3/59
5.0/66

*
Responses utilized an odor magnitude scale of 1 thru 9 and
percent acceptability, e.g., 5.0/8
mean odor scale judgement of 5.0 and 88% found it acceptable. P Yo S /88 Andicates




FATRMOOR SCHOOL; COLUMBUS, OHIO

MEDIAN OUTSIDE (ADULT) PANEL RESPONSE TO ROOM ODORS

: Room _ Room
Ventilation 12 20 Gym
Date Condition Odor Accept.* Odor Accept. Odor Accept.
Jan., 31 Normal 3.5 0.94 - 3.2 0.88 2.5 1.0
Feb, 1 Normal 3.0 0.94 5.3 0.86 2.5 0.93
6.1 (pm) 0.60 (5/9) 7.0 (pm) 0.60 (5/9) 3.5 (pm) 1.0
2 Reduced 4.8 (am) 0.79 7.5 (am) 0.30 (3/8) 2.5 (am) 0.94
5 Normal 5.0 0.58 (6/11) 5.6 0.58 (6/11) 2.0 1.0
6 Normal 4.5 0.93 3.5 0.83 2.3 0.91
7.13 (pm) 0.14 (2/9) 5.5 (pm) 0.79 3.5 (pm) 0.93
7 Reduced 6.25 (am) 0.33 (2/5) 5.0 (am) 0.33 (2/5) 1.3 (am) 1.0
8 Reduced 3.0 0.86 5.75 0.94 3.2 1.0
9 Reduced 5.5 0.67 6.25 0.58.(6/11) 4.5 0.88

1.00 = 100% acceptability




SOCIAL SERVICES BUILDING
SAN FRANCISCO, CALIFORNTA

*
DAILY MEAN HEDONIC RESPONSES

. . i

, - PANELISTS INMATES
DATE . AM PM AM PM
\ Reduced Ventilation
September 17 - 5.5/80 . - 5.3/50
18 - 5.8/90 5.8/22 5.9/38
. 19 - 6.2/100 6.1/50 6.1/44
20 - 5.8/90 5.4/78 6.4/50
21 -- 5.8/80 5.0/91 6.0/50
24 .o 6.2/70 8.0/33 5.1/73
X 5.9/85 6.1/55 5.8/51
Normal Ventilation
September 25 - 5.0/100 5.5/70 5.4/64
26 == 5.4/80 5.7/67 6.3/33
27 - 6.6/70 6.2/63 5.4/63
28 - 5.6/80 6.5/40 5.5/38
X 5.7/83 6.0/60 5.7/50

*
Responses utilized an odor magnitude scale of 1 thru 9 and percent acceptability

e.g., 5.0/88 indicates mean odor scale judgement of 5.0 and 88% found it acceptable.



TABLE 2 .
DAILY MEAN HEDONIC RESPONSES
OAKLAND GARDEN ELEMENTARY SCHOOL
QUEENS, NEW YORK

ROOM 323 “ ROOM 325 ROOM 32271
PANELISTS PANELISTS PANELISTS
MAGNITUDE % MAGNITUDE % MAGNITUDE %
DATE - SCALE VALUE ACCEPTABILITY SCALE VALUE ACCEPTABILITY . SCALE VALUE ACCEPTABILITY
Ventilation Reduced Reduced Reduced Reduced ' As Found As Found
December 5 4.1 92 5.2 62 ’ 5.3 46
6 4,7 60 5.4 38 6.3 44
7 5.0 71 6.7 29 ' 6.7 67
10 5.5 55 5.2 70 5.3 70
11 5.8 56 5.7 33 6.3 33
_____ mean X 5.0 67 5.6 46 6.0 52
Ventilation Normal _Normal Normal “"Normal As Found As Found
December 12 4.3 75 5.0 88 4.9 75
i3 5.0 71 5.7 71 4,6 71
14 4.6 86 4,2 100 4.6 80
mean X 4.6 77 5.0 . 86 4.7 75

*
Responses utilized an odor magnitude scale of 1 thru 9 and percent acceptability, e.g., 5.0/88 indicates a mean

odor scale judgement of 5.0 and 88% of respondents found it acceptable.
JrRoom 322 was a control room for questionnaire survey. Ventilation was not changed during test.

I 4 s ‘i’ ‘I'




TABLE 1
COLUMBUS ODOR PANELISTS

ODOR RATINGS FOR NORMAL AND

‘ REDUCED VENTILATION DAYS
NORMAL REDUCED
) ROOM 12
Mean Odor Rating 4.6 5.3
. Standard Deviation 2.2 2.5
No. of Ratings 34 49
- % Acceptability* 76.5 55.1
ROOM 20
Mean Odor Rating¥¥* 4.9 6.0
Standard Deviation 2.3 2.0
No. of Ratings 34 48
% Acceptability 67.6 56.3
“ ROOM 21 (Control Room) .
Mean Odor Rating - 5.9 : 5.8
Standard Deviation 2.5 2.3
No. of Ratings : 33 48
‘% Acceptability 41,2 52.1
GYM _
Mean Odor Rating 3.1 . 3.7
Standard Deviation 2.1 2.2
No. of Ratings 33 49
% Acceptability 93.9 91.8
%Statistically significant difference at &« = .05 based on

T value of 2.00

. **Statistically significant difference at K = .05 based on
T value of 3.21

LS/2-14 -80



TABLE 2

COLUMBUS CHILDREN

ODOR RATINGS FOR NORHMAL AND
REDUCED VENTILATION DAYS

ROOM 12

Mean Odor Rating
Standard Deviation
No. of Ratings

ROOM 20

Mean Odor Rating
Standard Deviation
No. of Ratings

ROOM 21 (Control Room)

Mean Odor Rating®
" Standard Deviation
No. of Ratings

*Statistically significant difference at &A= .05 based on a

T value of 4,27

NORMAL

4.1
3.2
106

3.3
2.8

111

3.5
2.6
129

REDUCED

3.2
3.0
111

2.6
2.2
101

&




TABLE 3
CONNECTICUT ODOR PANELISTS

ODOR RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS

NORMAL REDUCED
7 ADMISSIONS MODULE - ¢
Mean Odor Rating , 5.2 ' - 5.0
Standard Deviation 2.2 1.8.
No. of Ratings _ YA 48
% Acceptability 90.7 95.7
NURSE'S STATION
Mean Odor Rating A 5.5 5.2
Standard Deviation 2.2 2.0
.}\ . No. of Ratings - 44 - 48
% Acceptability 76.7 ' 89.6
PATIENTS ROOM
Mean Odor Rating ' 4.5 5.0
Standard Deviation - 2.0 2.0
No. of Ratings 42 . 48
% Acceptability 92.9 87.5

L5/2-14-80



TABLE 4
CONNECTICUT HOSPITAL WORKERS

ODOR RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS

NORMAL REDUCED
ADMISSIONS MODULE }
Mean Odor Rating , 5.2 : 5.7
Standard Deviation 2.7 2.6
No. of Ratings . 42 41
% Acceptability 64.3 56.1
NURSE'S STATION
Mean Odor Rating¥ _ 4.8 : 5.5
Standard Deviation 2.3 2.5
No. of Ratings | 42 41
% Acceptability¥* 78.6 56.1
PATIENTS ROOM o
Mean Odor Rating 5.2 5.0
~ Standard Deviation . 2.4 2.4
No. of Ratings 42 .41
% Acceptability 76.2 68.3
*Statistically significant difference at €= .05 based On “

T value of 2.14

*%Statistically significant difference at &€= .05 based on
-~ T value of 2.25 L

LS/2-14-80



TABLE 5
CONNECTICUT ADMINISTRATIVE WORKERS

ODOR RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS

ADMINISTRATIVE WORKERS

AT ADMISSIONS MODULE NORMAL REDUCED
Mean Odor Rating o 2.8 3.2
Standard Deviation 2.0 2.3

- No. of Ratings _ 41 42
% Acceptability 97.5 90.2

LS/2-14-80



TABLE 6
SAN FRANCISCO

ODOR RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS

ODOR PANELISTS

Mean Odor Rating
Standard Deviation
No. of Ratings

% Acceptability

OFFICE WORKERS

LS/2-14-80

Mean Odor Rating
Standard Deviation
No. of Ratings

% Acceptability

NORMAL

5.7
1.6
49
81.3

5.9
2.0
87 .

56.5

- REDUCED

5.8°
1.5
50
89.8

N U
N~

87
62.0




TABLE 7
NEW YORK ODOR PANELISTS

ODOR RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS

NORMAL REDUCED
ROOM 322 (Control Room)
 Mean Odor Rating¥ 4.6 _ 5.9
Standard Deviation - 1.4 . 2.2
No. of Ratings 20 47
% Acceptability 75.0 51.1
ROOM 323 _
Mean Odor Rating . 4.5 5.0
Standard Deviation 2.0 2.4
No. of Ratings 22 49
% Acceptability .- 81.8 68.0
ROOM 325
Mean Odor Rating . - 5.0 - 5.6
Standard Deviation 1.7 2.2
No. of Ratings 22 . 47
% Acceptability*#* 86.4 48.9

*Statistically significant at & = .05 based on T value of 3.76

**Statistically significant‘at « = .05 based on T value of 2.91



TABLE 8
NEW YORK CHILDREN

ODOR RATINGS FOR NORMAL AND .
REDUCED VENTILATION DAYS

NORMAL REDUCED

ROOM 322 (Control) -
Mean Odor Rating* 3.1 2.7
Standard Deviation 2.5 2.3
‘No. of Ratings ' 115 - 169

ROOM 323
Mean Odor Rating . 2.6 ' 1.9
Standard Deviation . 2.4 1.9
No. of Ratings . 142 203

ROOM 325 .

Mean Odor Rating** 2.5 3.3
Standard Deviation 2.4 2.7

No. of Ratings 126 161l

*Statistically significant difference at &= ,05 based on
T value of 2.06

**Statistically sifnificant difference at &= .05 based on
T value of 4.05

LS/2-14-80



TABLE
COLUMBUS ODOR PANELISTS

KIND OF AIR (STALE-FRESH) RATINGS FOR
NORMAL AND REDUCED VENTILATION DAYS

. . ' " NORMAL REDUCED
ROOM 12
Mean Kind of Air Rating* 3.9 3.0
Standard Deviation 1.9 1.6
No. of Ratings 34 49
% Acceptability 55.9 42.9
ROOM 20
Mean Kind of Air Rating#*¥ 3.9 . 3.1
‘ _ Standard Deviation : 2.2 - 1.6
g No. of Ratings A - 34 48
% Acceptability 48.5 33.3
-ROOM 21 (Control Room)

Mean Kind of Air Rating 2.9 3.1
Standard Deviation 1.7 1.7
No. of Ratings 34 49
% Acceptability 26.5 36.7

. GYM
Mean Kind of Air Rating 5.8 5.5
. Standard Deviation 2.0 2.2
No. of Ratings 33 49
% Acceptability 90.9 87.8

.

*Statistically significant difference ( << ,05, t = 3.02)
**Statistically significant difference ( << .05, t = 2.55)



- TABLE
COLUMBUS CHILDREN

KIND OF AIR (STALE-FRESH) RATINGS FOR
NORMAL AND REDUCED VENTILATION DAYS

ROOM 12

 Mean Kind of Air Rating
Standard Deviation
No. of Ratings

ROOM 20

Mean Kind of Air Rating
Standard Deviation
No. of Ratings

.ROOM 21 (Control Room)

Mean Kind of Air Rating
Standard Deviation
No. of Ratings

LS/2-25-80

" NORMAL

4.5
3.5
103

5.1
3.3°
1109

3.1

2.9
126

" REDUCED

5.0
3.7
111

5.2
3.3
109

3.5
2.9
99




TABLE '
CONNECTICUT ODOR PANELISTS

KIND OF AIR (STALE-FRESH) RATINGS AND ACCEPTABILITY |
FOR NORMAL AND REDUCED VENTILATION DAYS

NORMAL REDUCED

ADMISSIONS MODULE

Mean Kind of Air Rating - 4.9 ! 4.5

Standard Deviation 1.9 1.3

No. of Ratings . 44 ' 48

% Acceptability 86.0 93.8
NURSE'S STATION

Mean Kind of Air Rating 4.5 4.7

Standard Deviation _ 1.6 1.3

No. of Ratings - 44 48

% Acceptability 79.5 89.6

~ PATIENTS ROOM |

Mean Kind of Air Rating¥ 5.2 4.5

Standard Deviation 1.9 1.4

No. of Ratings 41 48

% Acceptability 81.0 81.3

*Statistically significant difference ( « < .05, t = 2.55)

LS/2-25/80



TABLE
CONNECTICUT HOSPITAL WORKERS

KIND OF AIR (STALE-FRESH) RATING AND ACCEPTABILITY FOR
: NORMAL AND REDUCED VENTILATION DAYS

" NORMAL REDUCED
' &
ADMISSIONS MODULE
Mean Kind of Air Rating* 4.1 2.9 )
Standard Deviation 2.1 1.7
No. of Ratings 42 " 41
% Acceptability 59.5 48.8
. "NURSE'S STATION )
" Mean Kind of Air Rating 4.0 : 4.2
‘Standard Deviation 2.0 2.0
No. of Ratings o . b2 41
% Acceptability 76.2 70.7
'PATIENTS ROOM | X
T 'Méan Kind of Air Rating** 4.1 . 3.4
Standard Deviation 2.5 1.6
No. of Ratings 42 41

% Acceptability - 61.9 53.7

*Statistically significant difference ( &£ < .05, t = 3.97)
**Statistically significant difference ( £ £ .05, t = 2.23)

18/2-25-80



TABLE
CONNECTICUT ADMINISTRATIVE WORKERS

- KIND OF AIR (STALE-FRESH) RATING AND
ACCEPTABILITY FOR NORMAL AND REDUCED VENTILATION DAYS

" NORMAL REDUCED
ADMINISTRATIVE WORKERS
AT ADMISSIONS_MODULE _
Mean Kind of Air Rating 5.1 4.8
Standard Deviation |  1.4 1.9
No. of Ratings . 41 | 42
% Acceptability 85,0 .  83.3

LS/2-25-80



TABLE
SAN FRANCISCO

KIND OF AIR (STALE-FRESH) RATINGS AND

ACCEPTABILITY FOR NORMAL AND REDUCED VENTILATION DAYS

ODOR PANELISTS

' Mean Kind of Air Rating
Standard Deviation

No. of Ratings

% Acceptability

OFFICE WORKERS

Mean Kind of Air Rating
Standard Deviation

. No. of Ratings
% Acceptability

" NORMAL

4.1

1.7
49

:75.0 °

4.3
2.0
87
58.8

REDUCED

4.4
1.8
50
80.0

4.0
2.4
88
55.0




TABLE
NEW YORK ODOR PANELISTS

. KIND OF AIR (STALE - FRESH) RATING AND ACCEPTABILITY FOR

NORMAL AND REDUCED VENTILATION DAYS

, - : NORMAL REDUCED

ROOM 322 (Control Room)

Mean Kind of Air Rating 3.2 3.2
Standard Deviaf:ion i S -1.9
‘No. of Ratings .- 20 . 47
% Acceptability . - 760.0 . .36.2
. ROOM 323

’ Mean Kind of Air Rating .';4'.0.4' | 3.8
Standard Deviation 2 1.3 2,0
No. of Ratings | 22 . 56
% Acceptability* | ' 81.8 54.0

" ROOM 325 i

- Mean Kind of Air Rating** 4.4 3.5
Standard.Deviation 1.4 1.7

) No. of Ratings | 22 | 47
% Acceptabilityk+x 77.3 44,7

. *Statistically sigﬁificantAdifference ( *< .05, t = 2.24)

**kStatistically significant difference (°(<A .05, ¢t
“*¥kStatistically significant difference (<< .05,

2.85)
2.54)

ct
it



TABLE
NEW YORK CHILDREN

KIND OF AIR (STALE - FRESH)“RATINGS FOR NORMAL AND
REDUCED VENTILATION DAYS

" NORMAL -+ ~ REDUCED -4
ROOM 322 (Control Room) . | |
Mean Kind of Aif Rating 3.9 ' | 3.9 )
Standard Deviation 2.6 2.7
No. of Ratings 120 170
" ROOM 323 |
Mean Kind of Air Rating 5.1 5.0
Standard Deviation - 3.3 - 2.8
No. of Ratirgs ' 142 204
ROOM 325
Mean Kind of Air Rating 4.7 4.7 X
Standard Deviation 3.4 h 3.5
No. of Ratings 129 161

LS/2-25-80



TABLE
COLUMBUS ODOR PANELISTS

COMFORT RATINGS FOR NORMAL'AND
REDUCED VENTILATION DAYS

" NGRMAL " REDUCED

ROOM i2
Mean Comfort Rating 5.6 6.1
Standard Deviation 2.3 2.3
- No. of Ratings 33 49
ROOM 20
Mean Comfort Rating* 5.3 6.1
Standard Deviation 2.0 2,1
No. of Ratings 33 ' 46
ROOM 21 (Control Room)
Mean Comfort Rating "5;8" 5.6
Standard Deviation 2,1 2,1
No. of Ratings 33 48
GYM
Mean Comfort Rating 3.5 3.6
Standard Deviation 2,2 1,9
No. of Ratings 33 48

*Statistically significant difference (<X £ - ;05, t = 2.45)

LS/2-25-80



TABLE
CONNECTICUT ODOR PANELISTS

COMFORT RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS

" NORMAL " REDUCED '
&

ADMISSIONS MODULE ' .
Mean Comfort Rating 4.3 - 4.3 : o
Standard Deviation 1.7 . 1.5
No. of Ratings 42 48
NURSE'S STATION
. Mean Comfort Rating 4;6 4.8
Standard Deviation 1.5 - 1.3
' 43 . 46 .

No. of Ratings -

PATIENTS ROOM o ,

Mean Comfort Rating 4.6 4.6
Standard Deviation 1.8 1.5
39 43

No. of Ratings

LS/2-25-80



TABLE
CONNECTICUT HOSPITAL WORKERS

~ COMFORT RATINGS AND ACCEPTABILITY FOR.
NORMAL AND REDUCED VENTILATION DAYS

" NORMAL REDUCED

ADMISSIONS MODULE

Mean Comfort Rating® 5.0 6.1

Standard Deviation 2.2 2.4

No. of Ratings - 37 - 38
NURSE'S STATION

Mean Comfort Rating 4.5 B A

Standard Deviation ' _ 2.1 2.3

No. of Ratings ’ -39 - 38
PATIENTS ROOM

Mean Comfort Rating : 4.8 4.7

Standard Deviation 2.4 2.3

No. of Ratings . 39 39

*Statistically significant difference ( «£ < .05, t = 3.14)

LS/2-25-80



TABLE ' ' -
CONNECTICUT ADMINISTRATIVE WORKERS

COMFORT RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS

" NORMAL ° REDUCED
ADMINISTRATIVE WORKERS
AT ADMISSIONS MODULE
Mean Comfort Rating 4.4 4,5
Standard Deviation '2;4. 1.7
No. of Ratings : 30 39

LS/2-25-80




TABLE ' » |
. SAN' FRANCISCO | ' | -

COMFORT RATINGS AND ACCEPTABILITY.fOR
v ' NORMAL AND REDUCED VENTILATION DAYS

" NORMAL " REDUCED
ODOR PANELISTS
Mean Comfort Rating 5.4 5.2
Standard Deviation 1.5 1.4
No. of Ratings 48 46
OFFICE WORKERS - | |
. " ‘Mean Comfort Rating 6.4 6.7
- Standard Deviation 2.0 2.1
No. of Ratings 77 . - 82

©

LS/2-25-80



TABLE . -
NEW YORK ODOR PANELISTS ' -

COMFORT RATINGS AND ACCEPTABILITY FOR.
NORMAL AND REDUCED VENTILATION DAYS

" NORMAL " REDUCED
ROOM 322 (Control Room)

Mean Comfort Rating 5.3 5.9
Standard Deviation 1.7 2.0
No. of Ratings 20 47

" ROOM 323
" Mean Comfort Rating 4,9 5.4
Standard Deviation L2 2.2
*No. of Ratings 22. 50.

ROOM 325
Mean Comfort Rating*’ ' 3.8 - 5.1
Standard Deviation -. _ 1,9 - 2.0
No. of Ratings 22 - 47

*Statistically significant difference (« < .05, t = 3.62)

LS/2-25-80



©

TABLE
COLUMBUS ODOR PANELISTS

AIR MOVEMENT (DRAFTY-STUFFY) RATINGS FOR
NORMAL AND REDUCED VENTILATION DAYS

ROOM 12

Mean Air Movement Rating
Standard Deviation

No. of Ratings

% Acceptability

ROOM 20

Mean Air Movement Rating
Standard Deviation

No. of Ratings

% Acceptability

ROOﬁ 21 (Control Room)

Mean Air Movement Rating
Standard Deviation
No. of Ratings

- % Acceptability

Mean Air Movement Rating
Standard Deviation

No. of Ratings

% Acceptability

LS/2-25-80

" NORMAL

6.7
1.6
33
52.9

44.1 .

= O
(o \ Qe

34
32.4

4.9
1.7
33
87.9

" REDUCED

6.9
1.4
49
40.8

42,9,

4.5

1.5

49
87.8.



TABLE
COLUMBUS CHILDREN

AIR MOVEMENT (DRAFTY-STUFFY) RATINGS FOR
NORMAL AND REDUCED VENTILATION DAYS

'NORMAL REDUCED

ROOM 12 -

Mean Air Movement Rating 6.4 6.4

Standard Deviation 2.5 ' 2.4

No. 6f Ratings 105 . 109
ROOM 20

Mean Air Movement Rating™ 4.9 : 6.1

Standard Deviation 2.5 2.5

No. of Ratings 115 | "7112
ROOM 21 (Control Room)

Mean Air Movement Rating 6.1 - 5.9

Standard Deviation. 2.2 2.1

No. of Ratings 128 104

*Statistically significant difference (<X ¢ .05, t = 5.72)

1.5/2-25-80




" TABLE
CONNECTICUT ODOR PANELISTS

AIR MOVEMENT (DRAFTY-STUFFY) RATINGS AND ACCEPTABILITY
' FOR NORMAL AND REDUCED VENTILATION DAYS

NORMAL REDUCED
- ADMISSIONS MODULE
‘ Mean Air Movement Rating 5.6 5.4
Standard Deviation 1.2 1.1
No. of Ratings 44 48
% Acceptability 88.4 95.8
- NURSE'S STATION
Mean Air Movement Rating 5.0 5.1
Standard Deviation 1.6 1.1
No. of Ratings ' 44 L 48
% Acceptability ] 86.4 85.8
PATIENTS ROOM
Mean Air Movement Rating 5.1 5.3
Standard Deviation , 1.5 0.9
No. of Ratings 43 48
% Acceptability * 81.4 . 95.7

*Statistically significant difference ( o< <.05, t = 2.17)

LS/2-25-80



TABLE '
CONNECTICUT HOSPITAL WORKERS '

AIR MOVEMENT RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS

NORMAL REDUECED
ADMISSIONS MODULE . .
Mean Air Movement Rating* 5.6 - 6.8 )
Standard Deviation 2.1 _ 2.1 - .
No. of Ratings | 42 40
% Acceptability®# : 66.7 43.9
"NURSE'S STATION
Mean Air Movement Rating **% 5,2 6: 4.5
. Standard Deviation » 1.9 1.7
No. of Ratings | 41 | 41
T77'% Acceptability | 78.6 13:2
PATIENTS ROOM
Mean Air Movement Rating#**** 4.6 5.4
Standard Deviation 2.4 2,2
No. of Ratings : 42 41

- % Acceptability : - 64,3 56.1

*Statistically significant difference ( < < .05,

t = 3.75)
*%Statistically significant difference ( «< .05, t = 2.09) .
***Statistically significant difference ( < < .05, t = 2.36)
**kkStatistically significant difference ( << .05, t = 2.40)




TABLE
CONNECTICUT ADMINISTRATIVE WORKERS

AIR MOVEMENT (DRAFTY-STUFFY) RATINGS AND ACCEPTABILITY
NORMAL AND REDUCED VENTILATION DAYS

(e}

ADMINISTRATIVE WORKERS

AT ADMISSIONS MODULE NORMAL REDUCED
Mean Air Movement Rating 4.8 5.3
Standard Deviation‘ 1.9 1.8

.No. of Ratings. 39 42

% Acceptability 66.7 66.7

1.§/2-25-80



TABLE
SAN FRANCISCO

AIR MOVEMENT (DRAFTY-STUFFY) RATINGS AND ACCEPTABILITY
FOR NORMAL AND REDUCED VENTILATION DAYS

" NORMAL " REDUCED
ODOR PANELISTS
Mean Air Movement Rating 5.8 5.8 )
Staﬁdard Deviation 1.4 1.4
No. of Ratings 49 .50
% Acceptability 77.1 88.0
OFFICE WORKERS _ |
Mean Air Movement Rating* 6.1 7.0
Standard Deviation . 2,2 2.1
No. of Ratings : ©87: 88 A
% Acceptability 47.1 41.3
#Statistically significant difference ( < < .05, t = 4.06) »

1.S/2-25-80



- TABLE
NEW YORK ODOR PANELISTS

. AIR MOVEMENT (DRAFTY-STUFFY) RATINGS AND ACCEPTABILITY FOR
FOR NORMAL AND REDUCED VENTILATION DAYS

. - - NORMAL REDUCED
. " ROOM 322 (Contfol Room)
| Mean Air Movement Rating - 6.6 6.4
Standard Deviation 1.8 | ' 1..‘9
No. of Ratings | .20 47
% Acceptability* - 75.0 42.6
ROOM 323
Mean Air Movement Rating 5.4 5.5
. ‘ " Standard Deviation 1;5 2.2
- No. of Ratings 22 50
% Acceptability 8.8 60.0
" ROOM 325
Mean Air Movement Rating 5.2 5.3
- Standard Deviation | 1.1 2.0
No. of Ratings 22 47
% Acceptability** | 90.9 59.6

" *Statistically significant difference'( X < ,05, t = 2,43)

**Statistically significant difference( << .05, t = 2.63)

TQe/2_985_2n



TABLE
- NEW YORK CHILDREN

AIR MOVEMENT RATINGS FOR
NORMAL AND REDUCED VENTILATION DAYS

" NORMAL " REDUCED
) L)

ROOM 322 (Control Room):

Mean Air Movement Rating 5.8 . 5.7 : .

Standard Deviation ' 1.8 1.8

No. of Ratings - 122 173
"ROOM 323

Mean Air Movement Rating 5.0 - 4.8

Standard Deviation 1.8 1.8

No. of Ratings ‘142 205
ROOM 325 _

Mean Air Movement Rating® 5.0 5.4

Standard Deviation . 2.4 2.4

No. of Ratings - 129 169

. *Statistically significant difference (o< < .05, t = 2,21)

LS/2-25/80



TABLE
COLUMBUS ODOR PANELISTS

.' E ' - HUMIDITY (HUMID-DRY) RATINGS FOR
NORMAL AND REDUCED VENTILATION DAYS

" NORMAL " REDUCED

ROOM 12A
’ Mean Humidity Rating® 6.8 5.9
Standard Deviation 1.5 2.1
No. of Ratings 34 49
% Acceptability "55.9 - 57.1
.. ROOM 20 .
Mean Humidity Rating 5.9 5.7
Standard Deviation 1.6 2.1
No. of Ratings . 34 47
,’ % Acceptability : . 13.5° 66.7
) ‘ROOM 21 (Control Room):
Mean Humidity Rating ' 6.1 5.9
Standard Deviation . 1.6 1.7
No. of Ratings 34 49
% Acceptability 79.4 81.6
GYM |
Mean Humidity Rating 5.3 5.5
 Standard Deviation 1.9 1.9
No. of Ratings ' 33 48

. % Acceptability 93.9 95.9

*Statistically significant difference (<€ .05, t = 3.05)

1.S/2-25-80



TABLE
COLUMBUS CHILDREN

HUMIDITY (HUMID-DRY) RATINGS FOR -
NORMAL AND REDUCED VENTILATION DAYS

" NORMAL REDUCED

ROOM 12 A

Mean Humidity Rating 5.6 6.0
- —-. Standard Deviation ' 2.6 2.4

No. of Ratings 95 104
ROOM 20

‘Mean Humidity Rating .54 5.6
— ....Standard Deviation 2.3 2.2

No. of Ratings 101 98

B o . § N

ROOM 21 (Control Room)

Mean Humidity Rating 5.8 5.7
— Standard Deviation _ 1.8 1.8

No. of Ratings , 128 104

1LS/2-25-80



- TABLE
CONNECTICUT ODOR PANELISTS

.HUMIDITY RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS .

. NORMAL REDUCED
* ADMISSIONS MODULE _
Mean Humidity Rating | 5.5 5.3
Standard Deviation 1.3 1.0
No. of Ratings 44 . 48 -
% Acceptability | 100.0 100.0
L NURSE'S STATION
Mean Humidity Rating* 5.5 - '5.0
\. Standard Deviation i.3 0.9
No. of Ratings - 44 48
% Acceptability 100.0 100.0
PATIENTS ROOM N |
Mean Humidity Rating 5.3 . 5.1
Standard Deviation : 1.2 \ 0.8
No. of Ratings 43 48

% Acceptability 93.0 100.0

~ *Statistically significant difference (“4-4‘ .05, t = 2,28)

‘

1§/2-25-80



TABLE &
CONNECTICUT HOSPITAL WORKERS

HUMIDITY RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS

" NORMAL  REDUCED

ADMISSIONS MODULE .
Mean Humidity Rating g S.O ” 5.1
Standard Deviation 2.2“ 2.3
No. of Ratings " 42 41
% Acceptability 81.0 63.4

NURSE'S STATION .

.. Mean Humidity Rating" | © 5.0 4.8

Standard Deviation 1.9 1.1
No. of Ratings 42~ - 41
% Acceptability 87.8 92.7

PATIENTS ROOM
Mean Humidity Rating* 6.0 5.3 u
Standard Deviation 1.9 1.7 -
No. of Ratings 42 . 41 s
% Acceptability 95.2 92.7 |

*Statistically significant difference ( << .05, t = 2,38)

LS/2-25-80



TABLE

CONNECTICUT ADMINISTRATIVﬁ WORKERS

HUMIDITY (HUMID-DRY) RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS

ADMINISTRATIVE WORKERS
AT ADMISSTIONS MODULE

Mean Humidty Rating*
- Standard Deviation
_No. of Ratings

% Acceptability*¥*

*Statistically significant

*%Statistically significant

LS/2-25-80

NORMAL REDUCED
5.9 5.0
1.6 1.6

S

- 97.6 83.3

difference ( << .05, t = 3.24)

2.21)

difference ( << .05, t



TABLE
SAN FRANCISCO

HUMIDITY (HUMID-DRY) RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS.

" NORMAL REDUCED
ODOR PANELISTS

‘Mean Humidity Rating 5.1 4.9
"~ Standard Deviation - 1.4 1.5
No. of Ratings ' 49 : 50
% Acceptability | 89.6 " 87.8

OFFICE WORKERS '
Mean Humidity Rating 6.3 6.5
Standard Deviation 1.8 2.1
. No, of ‘Ratings - 86 87
% Acceptability -1 63.5 51.3

LS/2-25/80



TABLE
NEW YORK ODOR PANELISTS

HUMIDITY RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS

NORMAL REDUCED

ROOM 322 (Control Room)

Mean Humidity Rating 5.0 5.4

Standard Deviation 1.7 2.5

No. of Ratings 20 } 47

% Acceptability 75.0 55.3
ROOM 323

Mean Humidity Rating _ 5,6 : 5.2

Standard Deviation 0.8 2.1
“*  No. of Ratings 22 50

% Acceptability* 100.0 70.0
ROOM 325 |

Mean Humidity Rating . 5.0 4.9

‘Standard Deviation 0.8 1.8

No. of Ratings. 22 47

% Acceptability** ) 100.0 76.6~

" *Statistically significant difference ( << .05, t

2.88)
2.46)

**Statistically significant difference ( =< < .05, t

1L8/2-25-80



TABLE
NEW YORK CHILDREN

HUMIDITY RATINGS FOR NORMAL AND

REDUCED VENTILATION DAYS

ROOM 322 (Control Room)

Mean Humidity Rating
Standard Deviation

No. of Ratings

ROOM 323
Mean Humidity Rating
. Standard Deviation

No. of Ratings

ROOM 325
Mean Humidity Rating
Standard Deviation

No. of .Ratings

LS/2-25-80

NORMAL

5.4
1.7

120

4.9

1.6

140

5.4

2.1
121

REDUCED

5.5
1.6

173

4.7
1.5
197

5.7
2.2

151




TABLE
COLUMBUS ODOR PANALEISTS

TEMPERATURE (COLD-HOT) RATINGS FOR
NORMAL AND REDUCED VENTILATION DAYS

ROOM 12

Mean Temperature Rating

Standard Deviation
No. of Ratings
% Acceptability*

ROOM 20

Mean Temperature Rating

Standard Deviation
No. of Ratings
% Acceptability

ROOM 21 (Control Room)

Mean Temperature Rating

Standard Deviation
No. of Ratings
% Acceptability

Mean Temperature Rating

Standard Deviation
No. of Ratings
% Acceptability

*Statistically significant difference (X £

LS/2-25-80

" NORMAL

6.4
1.2
34

- 67.6

1

5.7
1.4
34
85.3

5.6
1.4
34
82.4

4.4
1.5
33
78.8

44.9

6.1
1.3
48
68.8

5.8
1.2

49
69 .4

4.6
1.2
49
87.8

.05, t

" REDUCED

= 2.04)



TABLE
COLUMBUS CHILDREN

TEMPERATURE (COLD-HOT) RATINGS FOR
NORMAL AND REDUCED VENTILATION DAYS

" NORMAL " REDUCED
ROOM 12 B | .
Mean Temperature Rating 5.6 2.7
Standard Deviation 2.6 | 2.5
No. of Ratings 107 111
ROOM 20 " -
 Mean Temperature Rating¥ 4.2 5.6
Standard Deviation 2.4 2.5
~—---No. of Ratings : 117 112
ROOM 21 (Control'Room)
Mean Temperature Rating 4.9 4.8
Standard Deviation 1.9 1.7
No. of Ratings 130 104

*Statistically significant difference (< .05, t = 6.78)

1LS/2-25-80



&)

TABLE
CONNECTICUT ODOR PANELISTS

TEMPERATURE (COLD-HOT) RATINGS AND ACCEPTABILITY
FOR NORMAL AND REDUCED VENTILATION DAYS

NORMAL REDUCED

ADMISSIONS MODULE '

Mean Temperature Rating 5.2 o 5.3

Standard Deviation | 1.2 0.8

No. of Ratings , 44 ' 48

% Acceptability 95.5 100.0
NURSE'S STATION

Mean Temperature Rating 4.7 . 4.6

Standard Deviation ' 1.0 | - 0.6

No. of Ratings _ YA 48

% Acceptability 95.5 100.0
PATIENTS ROOM

Mean Temperature Rating 4.6 4.8

Standard Deviation 1.3 0.7

No. of.Ratings 43 ' 48

% Acceptability 86.0 100.0

LS/2-25-80



TABLE
CONNECTICUT HOSPITAL WORKERS

TEMPERATURE (COLD-HOT) RATINGS AND ACCEPTABILITY
FOR NORMAL AND REDUCED VENTILATION DAYS

" NORMAL " REDUCED
ADMISSTONS MODULE o :
Mean Temperature Rating* 5.2 6.4
Standard Deviation ' 2.0 ' 1.4 )
No. of Ratings . 42. | 41
% Acceptability | 73.8 706.7
'NURSE'S STATION
Mean Temperatufe Rating** 4.6 ) 4.0
Standard Deviation 2.0 1.5
No. of Ratings . ' 41 .. ' 41
% Acceptability 78.6 - 87.8
PATIENTS ROOM
Mean Temperature Réting 3.2 3.5
‘Standard Deviation 1.6 1.5
‘No. of Ratings ' _ 42 41

% Acceptability 69.0 77.5 v o

- *Statistically significant difference (<< .05, t = 4,20)

*%Statistically significant difference (<4< .05, t = 2.05) .

LS/2-25-80



TABLE

CONNECTICUT ADMINISTRATIVE WORKERS

* . TEMPERATURE RATINGS AND ACCEPTABILITY FOR

NORMAL AND REDUCED VENTILATION DAYS

ADMINISTRATIVE WORKERS
AT ADMISSIONS MODULE _

" Mean Temperature Rating®
.Standard Deviation
No. of Ratings

%Acceptability*¥

*Statistically significéné

*%Statistically significant

LS/2-25-80

NORMAL
4.2
.2.2"

41
63.4

difference (X &

difference (X 4

5.4
1.6

42
83.3

.05, t
.05, t

REDUCED

il

3.96)
2.05)



"TABLE
SAN FRANCISCO

‘ TEMPERATURE (COLD-HOT)

RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS

ODOR PANELISTS

Mean Temperature Rating
Standard Deviation |
No. of Ratings

% Acceptability

-

OFFICE WORKERS

Mean Temperature Rating¥
Standard Deviation
No. of Ratings

=—-%-Acceptability

" NORMAL

5.1

1.2
49
93.8

6.0
2.1
87.

57.6

REDUCED

5.4
1.3
50
96.0

6.5
2.0
88
55.7

*Statisticaily significant difference ( <<.05, t = 2.,31)

LS/2-25-80




TABLE
NEW YORK ODOR PANELISTS

" '

TEMPERATURE RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS

* NORMAL, " REDUCED
? Room 322 (Con;rol_ROom)
Mean Temperature Rating 6.2 6.4
Staﬁdard Deviation 1.3 1.8
| No. of Ratings 20 - 47
% Acceptability - 70.0 . 59.6
ROOM 323 |
' Méan Temperature‘Rating* | . 5.0 5.8
. | Standard Deviation 1.2 1.5
-No. of Ratings 22 . 50
% Acceptability¥®* | _ 95.5 74.0
ROOM 325
Mean Temperature Rating**¥ 4,7 5.6
Standard Deviation 1.1 1.4
% No. of Ratings | 22 47
% Acéep;ability | 95.5 76.6

_*Statisﬁically significant difference ( «<<.05, ¢t

2.75)
2.12)

***kStatistically significant difference ( «<.05, t = 3.19)

‘ **Statistically significant difference ( << .05, t

LS/Z-?S-gd



TABLE
NEW YORK CHILDREN

TEMPERATURE RATINGS FOR NORMAL AND
REDUCED VENTILATION DAYS

* NORMAL * REDUCED
Room 322 (Control) : .
Mean Temperature Rating® 4.3 3.9 ' *
Standard Deviation 1.9 1.9
No. of Ratings - 122 i73
ROOM 323
T ‘Mean Temperature Rating 4.4 4.4
Standard Deviation 1.7 1.6
No. of Ratings 143 208
.
ROOM 325
~..-.Mean Temperature Ra;ing** 4.8 5.3
Standard Deviation 2.8 2.5
No. of Ratings 130 169
*Statistically significant difference (<< .05, t = 2.45) N
**Statistically significant difference (<< .05, t = 2.62)

-8/2_25-80



TABLE
COLUMBUS- ODOR PANALEISTS

TEMPERATURE (COLD-HOT) RATINGS FOR
 NORMAL AND REDUCED VENTILATION DAYS

ROOM 12

Mean Temperature Rating

Standard Deviation
No. of Ratings
% Acceptability* -

ROOM 20

Mean Temperature Rating

Standard Deviation
No. of Ratings
% ‘Acceptability

ROOM 21 (Control Room)

Mean Temperature Rating

Standard Deviation
No. of Ratings
% Acceptability

Mean Temperature Rating

Standard Deviation
No. of Ratings
% Acceptability

*Statistically significant difference (24 £

LS/2-25-80

" NORMAL

6.4
1.2
34

- 67.6

i

3.7
1.4
34
85.3

4.4
1.5
33
78.8

44.9

6.1
1.3
48
68.8

5.8
1.2
49
69.4

4.6
1.2
49
87.8

.05, t

" REDUCED

= 2.04)



TABLE
COLUMBUS CHILDREN

NOISE (LOUD NOISE - NO NOISE) RATINGS FOR
NORMAL AND REDUCED VENTILATION DAYS

* NORMAL * REDUCED

ROOM 12 L

Mean Noise Rating | 3.9 4.2

Standard Deviation . 2.7 : 3.0

No. of Ratings 105 106
ROOM 20

Mean Noise Rating¥ - 7.5 8.6
___ Standard Deviation 2.6 1.5

No. of Ratings , 116 113
ROOM 21 (Control Room)

Mean Noise Ratingi* ' 4.4 4.8

Standard Deviation 2.5 2.1

No. of Ratings 129 102

5.82)

*Statistically significant difference ( %< .05, t
t - 2.00)

**Statistically significant difference ( < < .05,

LS/2-25-80



TABLE
CONNECTICUT ODOR PANELISTS

NOISE (LOUD NOISE - NO MOISE) RATINGS AND
ACCEPTABILITY FOR NORMAL AND REDUCED VENTILATION DAYS

" NORMAL REDUCED
ADMISSIONS MODULE
Mean Noise Rating 5.2- 4.9
Standard Deviation 1.7 1.8
No. of Ratings . 43 47
% Acceptability 93.2 93.8
NURSE'S STATION
... .. Mean Noise Rating* 5.6 5.0
Standard Deviation ‘1.9 1.8
No. of Ratings 44 48
% Acceptability 97.7 97.9
PATIENTS ROOM
Mean Noise Rating 6.6 6.7
 Standard Deviation 1.9 1.7
No. of Ratings 43 47
% Acceptability 100.0 95.7

*Statistically significant difference (X ¢ .05, t = 2.11)

LS/2-25-80



TABLE ' '
CONNECTICUT HOSPITAL WORKERS

NOISE RATINGS AND ACCEPTABILITY FOR
NORMAL AND REDUCED VENTILATION DAYS

" NORMAL REDUCED ’
ADMISSIONS MODULE ‘ .
Mean Noise Rating : 5.4 5.4 -
Standard Deviation 2.0 2.1
No. of Ratings 42 41
% Acceptability 92.9 : 87.8
. NURSE'S STATION
~ Mean Noise Rating ‘ 5.5 5.3
Standard Deviation 1.9 2.5
No. of Ratings 42 41 ’ ,
% Acceptability ' 92.9 82.9 =
PATIENTS ROOM - . S o S
Mean Noise Rating 7.2 7.6
Standard Deviation . 1.9 1.6
No. of Ratings 42 o4l
% Acceptability ‘ . 97.6 100.0

LS/2-25-80



TABLE | B
CONNECTICUT ADMINISTRATIVE WORKERS

NOISE (LOUD NOISE - NO NOISE) RATINGS AND ACCEPTABILITY
FOR NORMAL AND REDUCED VENTILATION DAYS

* NORMAL " REDUCED
ADMINISTRATIVE WORKERS |
AT ADMISSIONS MODULE
Mean Noise Rating 5.9 ' 5.9
Standard Deviation -2‘.4. 4 2.1
No. of Ratings o 41 42
“ % Acceptability - 97,5 1100.0

Is (2-25-80



. TABLE 6
SAN FRANCISCO

NOISE (NOISY - NO NOISE) RATINGS AND ACCEPTABILITY
FOR NORMAL AND REDUCED VENTILATION DAYS

¢ NORMAL * REDUCED
ODOR PANELISTS
Mean Noise Rating 3.9 3.8
Standard Deviation 1.5 1.5 ,
No. of Ratings 49 50 : v :
% Acceptability 66.7 58.0
OFFICE WORKERS -
Mean Noise Rating# 3.7 © 3.1
Standard Deviation : 2.3 2.6 )
- No. of Ratings ] 87 | 88
% Acceptability** : 51.8 31.3

s

' *Statistically significaht difference (<« .05, t = 2.54)

**Statistically significant difference {( << .05, t = 2.75)

LS/2-25-80



TABLE
NEW YORK ODOR PANELISTS

. NOISE (LOUD NOISE - NO NOISE) RATINGS AND ACCEPTABILITY
' FOR NORMAL AND REDUCED VENTILATION DAYS

" NORMAL " REDUCED
ROOM 322 (Control Room) - ‘
Mean Noise Rating _ 6.8 6.9
Standard Deviation 1.7 2.2
No. of Ratings 20 47
% Acceptability -100.0 91.5
ROOM 323 )
Mean Noise Rating* 5.6 o 4.1
Standard Deviation 2.6 2.7
No. of Ratings 22 . 50
% Acceptability** 86.4 48,0
ROOM 325 |
Mean Noise Rating#** 6.6 " 5.4
Standard Deviation 1.8 2.5
No. of Ratings 22 47
% Acceptability¥%*¥* 95.5 74.5
*Statistically significant difference ( £ < .05, t = 3.61)
**Statistically significant difference (< <« .05, t = 3.06)
***Statistically significant difference (¢ < .05, t = 3.,27)
. **¥*Statistically significant difference ( < < .05, t = 2.08)

- = 4~ ~ - ~ A
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TABLE
NEW YORK CHILDREN

NOISE (LOUD NOiSE - NO NOISE) RATINGS FOR
NORMAL AND REDUCED VENTILATION DAYS

ROOM 322 (Control Room)

Mean Noise Rating .
Standard Deviation
No. of Ratings

ROOM 323

Mean Noise Rating
Standard Deviation
No. of Ratings

ROOM 325

Mean Noise Rating®
"7 Standard Deviation
No. of Ratings

*Statistically significant

LS/2-25-80

* NORMAL * REDUCED

8.1 8.4
2.1 1.6
2117 168
7.5 7.6
2.3 2.1
141 203
4.9 5.4

2.8 3,1
129 170

difference ( £ < .05, t = 2.50)




This report was done with support from the
Department of Energy. Any conclusions or opinions
expressed in this report represent solely those of the
author(s) and not necessarily those of The Regents of
the University of California, the Lawrence Berkeley
Laboratory or the Department of Energy.

Reference to a company or product name does
not imply approval or recommendation of the
product by the University of California or the U.S.
Department of Energy to the exclusion of others that
may be suitable.
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