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Construsticn Insulatian Shep = Zuilding S11-201¢

m Paport E3-IH-3-G-1

SUMMARY:  The Constucticn Insulation Snop (Building 2018), Flant 512 lssasiszh, peutinel
fabricates large quantities of insulatisn blesk wish ven=ila=ad > 2’ ~s. This
mp- efiicient procedure of fabricatizn has reglaced an older, time honored :
ractice of using simple handsaws to do the job. Hzwaver, ;.'h_s at. t...e“s-.:.ra
t.:.e created a heL"h ba...e::: resulting frea exXposure 10 excessive concenTrations
of atmspher.c dust. T

- The hazard to health has been evaluataz and Teocrted ::‘ev**x.sly"
with the result that cne material, "Tharmobestss” was cleawd 1y idemsified wizh =+
hazard (exceeded TLV) and another material, "Kayls", was safe o ‘=:'~=°e e
(within TLV). The present report (the third on this subiect) was inizizted in an
attempt tO SUpply answers to three basic questicns: (1) was there any er—er
in the original evaluation cf "Kaylo", (2) can suspletentary exraust veatilatien
reduce the "Thermobestos' hazard to within safe acce'-te_":’- liziss, and (3) :.s—
; haﬁa:'d t0 health preduced in the fabrication of a th_"d r-u:a:"=1 y l.e., "Carey-
emp”, )

- The information undovered in ".e FTesent evaluaticn revezls the
fcllowing facts: - '

1. "Kaylc" insulation blecks can be safely fabrizated with the
©  existing eguipmen:

N . 2. "Thermobestcs" insulaticn blc ‘fs carnst e safely fabricaved at
the present tire with existing equizTent, But ezuld e
safely fatricated if the exnaust ventilaticn is impreved,

3. The TLV (Trreshold Limit Value) for "Carey-Tesg" is idenzicz)
o with that established-for both "Kayle" a.nd "F.'.er—x.be.s:cs",
- - i.e., Zo_q (n:_’.l..cn particles per culic foot) of ain,

4, "Carey-Te=" also car .:wt be safely fabricated wizh the exis::':':g
equ:.t:r'.en.., but esula if imcrovements are made in the
ventilation systenm.

S. The originzl "downdraft" exhaust ventilatiosn rates, on either
tand saw, do not mest the reccrmended capture veloe ity raze
of 4,000 fom (feet per minute).

- €. The sugple= esentary "overhead" exhausT ven*-_l._at;:-x ch beth Ram=
K ’ saws, is an imgroverment and the rates do mee: th2 recsmmended

capture velocity rate of 4,000 fpm.

1.H. Peports 62-IH-1-G-l7and 62-IK-2-G-1

K &fq.k, 29rn S, 3,
- ) [10/:3
NTRTY L KEXIEDY
. 3S1INT RIPOATEA }
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INTRCCUCTIC!: A repcrs, submitted in Masch 18682, stated that an inhalaticn razard -

A~ Fealth was produced in the Comstrustisn Insulaticn Shep wherever "Thermchestcs”
insulaticn Zlscks ware fabricated. In July 4587, a seeond sovey wis éamzucees
in erdar T0 evaluate thres new "Thermobestos” materials which hed Meen guzalisg
by the menufacturer fcr evaluatizn, This survey revealed that, al:h::ugh‘;:'-.e
inhalation hazard to health had been substantially reduced from that encsuntared
curing the first swvey, tha atmospheric cust cencentraticns being emittes aring
fabrication cf thess new [roducts, were still in excess of the Threshwld Limis -
Values as designated in the first cepcrt. Thersfcre, all reczmmendatisns smould
Terain exactly as stated in the initial reporst ¢f March 1962.

The manufactizer and Unicn Carzida's Purchasing Desar—ers expressad

a great deal of concern adcut the findings revealed in this inivial repcrT when
it was uncovered that the mznufacturer's Research [epartment alss had evalia=ed
these materials and was not able to produce results comparable wish thoss
contained_in the report of laxch 1962. t is to say, the atrospheric dust

- concentrations reperted by the marufacturer, when processing "Thermcbestcs”

insulaticn blocks, were substantially higher than those revealed in Repcrs
§2-IH-1-G-1. This revelaticn disclosed the need for a more extensive evaluz=isn
of this problem so as to resolve all differences of opinion relative to =he
atmospheric dust exposures in this environment.

- ~ This decisicn in favor of further evaluation, premcted the
producticn of 2 much mere extensive study than was originally planmed, a swudy:
which eventually enccmpassed three separate intervals of dust sampling, amaliysis,
and evidlution befcre 2ll of the uranswered health problems czuld be rescived,

| I P TN

FISCUSSICH: These three investigaticms were actually initiated for the general purtosas

{ of toth clarificaticn and identificidtion - purposely- for dlarifizasicn cfthe . .
actual hazard to health (if any) comnected with the fabrication of three diffarent

- insulaticn materials and idantification of acceptable measures fcr use in redusing..
N 2ll exposures to within safe acceptable limits. .However, each inmvestigatizn.
occrred for clearly-identifizble reasons as explained below:

- ~ The investigztion of 24 Jan 63 was ccnducted because:
3

1. The Johns Manville Company submittied a report, compiled by their
Research Zeparthent, whizh contained data that conflisted wish
that sub=itted by this departrent in Repert 62-IH-1-G-1.

' 2. This départrent desired to clarify the reasons f:r the
: discrepancy beTween the two reports and to identify positively,
the actuzl conditions as they exist in the working envirerment..

The investigzTicn of 25 and 26 Feb 63 was conducted because:

: 1. In the preceding investigation, ths two insulatisn maverizls

: in questisn, i.e., "Thermcbestos” and "Kaylo' were evalusted
inadvertently during the same afterncon, a prozedure whizh
was nor in keeping with an ettempt to stimulate the condizizn
of the crigiral report.. In the original repor:, eazh material
was evaliuzted cn separate cczasions so as to preclude the
possibility that any one satsle might ¢sntain dust prosuced

- by »oth cperaticns. - -

ey Nl e mar et R Y . e Y sy e e T T T TR e re—a o g o amn o -
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2. The "Yaylc a" insulation material had to b2 re-evaliazes

3. The Constructicn Insulatisn Shop -eq-'-stsd sFat a rew insulazia-
meterisl,-i.e,, "Carey-Temp", e evaluated.

The investigzticn of 6 Mar 1953 was c:n:.‘.x.c‘e" becausa

1. The Cons=rusticn Insulation "I'cp Tecently had .':1s'°dle~’
suptlezentary exraust ventilaticn on both band saws and
desired o0 know if this adZitisnal contol method weuld reduszs

e

the "ThesTobestos" dust concentraticns to within safe azzeptatle
limits,

A compariscn ©f the reascns listed above discloses that es=h was
different in czntent and ccneesTmed actually with different investigatizns but

————d i

all were interrelated :.n p=-=, i.e., each was concermed with the sams envir r"r.e_".'.,

- the same locatica and the same specific methods of fabrication. Consequent 1y, e

sampling precedures, ut*.l’.:ed in each.instance, ba.s:.cally were identizal and in
accordance with the following condensed explanatic:

First: Two methods of fabrication, i.e., cutting and edging,
and cutting a.radius, were evaluatad at each bard saw
- since this is s-anda.rd practice followed in the faricaticn
of &ty inswlation matecial..-.:
Second: The enviromnental c*n:x;:*.cns of both ;re.ce. ing TepcrT .s,
' i.e., §2-IH-1-G-1 and 62-TH-2-G-1, were cuplicateZ in ¢!
all cutside doars to the building were closed.

Thixd: . Each.dust sample was ccllected in the operater's breathing
.zone"as he worked in the fabricaticn process:- -

Feurth: The ccmplete fabricaticn of "Carey-Temp".irmsulasion biceks-
ua.s evalue.ted in two ways: - FirsZ, 'with 21) available
- entilaticn in operation and secend;with only the-orizinal
d...m.-:' £t ventilation in operation,

Spe"ul.zed sa:-p’ mg p*s-ed.m-s were utilized alss during pertisns
of the lat‘e. +wo investizztions, in an endeaver to evaluate the sucplm.nta:'y
exhaust ventilation system which had been installed as recommended. Thesa were
as follows:- - .

First: The complete fabrication ‘of "Thermobestos" insulaticn blocks
was evaluated in two ways: First, with al) available
ventilation in operatisa and second,with only the original

. dowrd-zft ventilation in operaticn.

Seccnd: The complete fabricaticn of " "ﬂy-Te.—:a" insulation blccks
was evaluated while vtilizing all availahle exhaust
ventilaticn.

. - - e o) e, B antars Ji0Y b o SR = A A e Liad
P e L LI R P ) cuasermyyer—preasarpeag v SRSTIECEPEEE AR RAEM ShE . 4 BN 4 -~

Union Carbide trial exhibit UC-4843: Industrial Hygiene Survey of Dust Exposures in the Construction Insulation Sh... Published by AsbestosClaims.Law

ACL Doc 19356 - Page 3 of 14

asbhestosclaims.law/library/19356/3


https://asbestosclaims.law/library/19356/3

g,

t is necessary To explain that "Kavla" imep]a~i
: o3 ppfateamraly 3 instlaticn hlozks were ma=
J-']Ci:ded as & part of this evaluatisn since the inirzial i:wes:w'ga::-n ?“.e.}:.:;'l
e S ye) - st gmd ) . - - ol Emeawily e R =
- :‘_t TS 5:. : é%ent%zv‘ex)‘hust ventilation) disclesas only cne eXposira sxceedisc
3,0 ¥ of TEpCs €5 & &83, Ihsraleore, It ezuld ba assumed =vae any v.;—--"" oo
T pight be added should be more than adsgusse in cenTrclling ths hevars Tilatizn

A b ow w

EVAJUATIONS :
: A. ATxcspheriz dust exposies:
L] ' rerpbed iy — i ) : i v . - o« s
t Ig'he c“‘:...‘ Tt cﬂf.Of,"n}"’"fble dust, FT2SenT In the Preathing zene whan
fabricating any cne of the three Types of snsulaticn materials, ware

determined in aczsrdance with the follewing procedure:

a. Three lozaticns and nine different conditions of exposure, as
descrided on Page 9, were selected ‘for evaluaticn,.

impingement® principle of aix sarpling, . The midzer in

b. Atmospheric dust samples were collected threugh the use of +he
.apparatus (descrided on Page §5) served as the i.:;t:-:.:en: cf usa.

:
Aot
inger

-~ ©+ The concentration of dust collected in each sarple was established
through the use of standard-light field micresespis csunting )
techniques as described on Page: 5. )

Al 0 o L,

2. 'The 'si.ze of the particles of inhaled dust was determined, for bosh "Kaylio®
and 'Ther::n::estqs", in the initial suwvey of 1952 in acsordancze wish <he
procedure descr:.bg:‘. on Page’ 5. Conséguently, no effcrt uas evpendaed tc’

~ repeat the determinaticn for any cf the insulation materizls sinmce .the

b sawing techniques "as'wall as equirment, i.e., saw blades with Th-ee tee=h -

to the inch cperating at 2200 linea® feet per mimute, wars.idenzica! cn

Th occasiens ang, therefcre, the s:'.;e of the parzizles should nes ta
expected to deviate to any grear.degres frem. the prior ressrded values.

‘.

LYV

. VB

3. The composition of the dust, i.e., percentage crystallini free silica or
percentage asbestos was determined for both "Kaylo" and "Thermobestas"
in the '.m:.tial survey of 1862. Consequently; no effort was expenced to
repeat this determination.since the materials used on beth occasizns. weme
: reported as being identical in composition. However, since the c:m;c’si:i.;::
. of "Carey-Temp" was not established at any earliar.date it was deemsd
: imperative that 1T .be determined and repcrted et this time. This was
‘accomplished as described on Page 5. -

T I

B. Llocal exhaust ventilation controls:

- : 1. The velocity of the air being exhausted through tha ventilatisn hocd
: openings on both band saws (41 and #2) was measured through the use ¢f a
Model 60 Aremctherm air meter.,

. 2. Four variable ceaditicns.of intsrest wers evaluated:
a. The veleocity ¢ air thrcugh the downdraft hood on bosh saws with all --
other hoods on the system clesad off, -
fr{}v’.s means to strike egainst, as (in this applica+icn) tha striking er dashing 2f atmossheris
. 1 K -—— - « . . - -.. " T
JST particles against the bettem cf & small impinger flask containing a specific volume
of dust-free water as a c¢ollezting madium, :

mn—mmmf-_ e -
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5. The velocity of air thrcugh tha doundraft heed on SoTh saws wisn
ail other hoods cn the system open.

c. The velocity of air thrsugh tha Ruzplemenzasy cverhaad hosd om ba
saws with all other hoeds on the systan closed off, )
d. The velocity of air thoough the supplesentary oversesd hacd on e
saws with all other hocds on the systan cpen

F.oEIXRES: Both sampling and analytizal meshcds were follews:

SAMPLING:

1. All samcles used in determining the asTual conoemeasicss in ai- wera

» - . . -t s mm e -
collected with a m-cget impinger apparatus, saspling 0.1 cubiz fees of

air per ginute through impinger flasks containing 15 millilizers of
double distilled dust-free water.

cm b

2. - All samples used in obtaining particle size distributisn data were
collected cn millipore filters.ccnnected to a small battery-cperated
purp.

ANALYTICAL:

Ceaee

1. Eaf_h dust sanple was evaluated through the use of a csunTing soocedure
re-e:_'red to as the light field microscepic ecsunting teshnigue.®

2. The farticle sizing technigues were derived from two sesarats sourcss.
First, the sample was prepared for §izing in accsrcznce wizh a ser—anenc
mounting .method.+.. Secend, tie actual sizing was acscoolished is )
acsordance with the recormended technigue depizting the use of a filan
micoreter and a standard microscspe while using both the 43X (high and
dry) and the 97X (oil immersion) objectives.? -

3. The evaluation and free silica determination of "Carey-Tems" patarial
was acc:r:'.plished th=cugh the use of two methods. .First, through
 information supplied by Mr. E. D. Evmenc, Direézcr of Resaarch of <he
Fhilip Carey Manufasturing Cempany and secsnd;, thrsugh contraczed
analysis perfcrmed by Mr. Thomas M. Durkan, Chief Chemist for the Trudsan
Foundation, Inc., Saranak Lake, N. Y. : )

U D B | Y N A.x.l"*)..l..,.... 1okl

RESULTS: See Pages 8, 9, 10 and 11.

A

¥ Drinker and Hatch: "Industrial Dust", 2nd Editicn, pp. 152-133, Ma®r2w-Hill Bomk Camaans
Inc., New York, 1954. » P ’ Soak Comzany,

* Pautus, H. J., Talvitie, N. A., Fraser, D. A., and Keenzn, R. G.: "Use ¢ Me=“rane Tilters
in Air Sampling”, A.I.H.A. Quarzerly, Vol. 18, p. 259, Semzember, 1957, )

}.  inker and Hatch: *“Inaustrial Dust”, 2nd Edizien, PP. 155-1.79, MeGraw-Hill Bosk Cempany
Inc., New Yerk, 1954, : o

i~
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CNCLUSICHS :
M Relative to dust exposures frem Graph fl § Tables cn Fages 3 § §:

1. "Thermobestos" insulazizn blosks should not be fabricated when using ey
the original downdraft exhaust ventilatizn. )

2. "Kaylo" insulatiza blocks cculd e fabrizated safaly when using oaly the

original downdrait exnaust ventilatisn if existing leaks, obssrved cn <-a
fl tand saw, are correczed. ‘

3. "Kaylo" insulatizn tlecks definitely may be safely fabrizated uwhan using
the entire exraust ventilatisn fasilities now availadle, i.e., hoods
above the blccks as wall as below.

Frem Gragh £2 £ Tables on Pages § § s

1. Methods of handling "Thermobestos” blosks (preparatory to sawing) and
scraps (after sawing) contTibute. greatly to specific individual exposumes
as cemonstrated by the following facts: :

a. The fatricatizn process,- whizh always begins at tha £2 bard saw wizh
the simple cirsting of each 18" x 38" x 4" block ints thwee s=allen
blocks about 18" x-12" x 4", is normally the leas: dusty.of all cha

fabrication cperations as revealed by the samples taken on 24 Jan 1823

[T Y )

- b. .However, cn .6 Mar 1853, this cperatizn was revesled as being cne of
: - the dustiest, regardless of the ventilation being used. .. .

A c. There was only cne major variable betwasn the samples taken cn the
two dates, i.e., the method of handling the blocks preparazsry to
sawing. . Consideration of the procedure used cn these catas raveszls:
(1) that on 2% Jan 1983, the blocks were rolled up to the saw azar
having been removed from their shipping-cartons and stacked en a
"dolly" .for easy individial reccval and (2) on § Mar 1853, .the blocks
were not retoved frem their shipping cartons until needed by the
worker. A larze amount of dust is procuced when blocks are removed
individually Srom the cartons as a result of the natural aktrasicn
produced when cne block is pulled over the surface of the cther.
Consequently, the dust concentrations on this date at this leccasien
were greater than normal, -

2. The supplementary cverhezd ventilation (added since the time cf the
precading two repeT=s) does successfully reduce the dust exposures,

- ) However, it dses nct reduce "Thermobestos" dust exposures to within-safs
- ' acceptable limits wien cutting radii, :

Frem Graph f3 § Table cn Page 9:

. 1. "Carey-Temp" dust concentraticns for each ewposume was substansially
: greater than the ccmparable "Thermobestos" dust cancentrations and in

excess of even tha mcst lenient TLV established for human exposures, i.e.,
30 mppef of air. :
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is incapable cf reducing the dust hazard, asscciazed
ll’

Relative to the exhaus= ventilatiszn systen:

2. The existing exhaust ventilaticn systes as installad on
Wimn ekg fasmimsa

——es weid —e ==3ITLO0

/.

Nt
=STh band saus

of "Carey-Tewp", t2 within safe sczepsable lizmizs, i.e., 20 mppef of aio,

1. The duct velozity in the downdra®t vensilatica svstes en heth t2nd ez

is far below the reccmmended value cf 4030 i,

2. The duct velocity in the overhead ventilatizn systen an Soth be=d savs is
equal to or rcre than the reccmmended value of 0G0 #pm. )

3. The velocity in the downdraft ventilatizn systess for beth tand saus
cculd be incTeasec Dy patching all holes, leaks, etc., nsw in existe-ce.

RECOMMENDATIONS :

materials unless:

a. The atmospheric dust problem can be reduced to below 20 ma=af of
through the use of improved :ventilatisn technizues or repairs =5 o

existing systex, or-

1. Do not fabricate 18" x 38" x 4" "Carey-Tamp" cr "Thermobes=os" i-sula<ien

E.

b. The manufacters of the two makes of insulation raterials are axle
TO procduce a product'which will noct releass, upen fairisitisn wizh e
band saw, dust concentrations in excess of 20 mopef cf air,

Re Lo F

4. (D

ele
3

REP:hl
23 October 1963 : . .

Subrizzed t;y: Z&QS) QJ\,

IndusTrial Hygienist

Y B an g LA Mt
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TISUSTRIAL HYGIDIT SURVIY 8.

Table #1

Atmospharic Dust Consentraticn [fata

Evaluaticn of Atmospheric Dust Conditions at the Construstion Inmsslation Step

m Colleczted then Using Only Farsial
Ventilation, i.s., Only Ea2low the Slocks
Cutzing ¢ Edging Insulaticn Blocks
Type of . ) Cencenrztion
Late Material Descripticn of lecation in mppef
25 Feb 63 Kaylo §l, i.e., South Side cf the #2 Band Saw 2.32
24 Jan 63 Thermobestos fn, " " L L L 10.00
6 Mar 63 " i, " " #woow o nw §1.50
25 Tedb 63 Kaylo , #2, i.e., South Side of the #1 Band Saw 17.92
2% Jan 63 Thermobestos #2, " " non v nowon 26.36
6 Mar 63 " ‘2' " n on " on " " n 42,70
) utting a Padius on Insulaticn Blo
~ c Pad Insul Blocks
Type of Cocncentratiszsn
Date - Material Description of location in mppe?f
Mar 62 Kaylo #3, Z.e., South Side of the §2 Band Saw 17.10
25 Feb 63 " . ,3, " " " 1" " " 1" 3.39
Mar 62 Thermobestos 3, " " #. o W ow N 101.40
2'4 Ja.n 63 it ,3’ " " ll. " 1" n " " sg‘sg
6 rar 53 ” #3, " " " n " L n " 38.82
Mar 62 Kaylo #4, i.e., South Side of the #1 Pand Saw 3.06
25 Feb 63 1] ﬁl, " " " woow oo n " 29,25
T Mar 682 Thermobestos #u, v " #op oo 83.30
2“ Ja.n 53 " ‘u’ u " n n " 1" " . " 56.53
sﬂb‘a 53 n #L" ” 1 1] ", " " 1" 1" " 70.00
e

Ce e ie mmatet

. e s mer Ll metemt tien o

Ty Wolii ™. desivelosmotc o & -
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Table 22
Atncspheriz Dust Cencentraticn [ata
Collected When Using All Availanle

[{s]

Ventilaticon, i.e., Bcth Avove § Below the Blocks

Cuteing € Idzing Insulation Blocks

) Type of . Cercentrazis
Date terial Descriptizn of lezation mepes
6 Max 63 | Thermmbestos £la, i.e., South Sids cf the #2 Band Saw 30.20
26 Feb 63 Carey-Terp Fla, "~ °m R T £1.70
6 Mar 63 Ther=obestos #2a, i.e., South Side of the fl Band Saw 17.32
26 Feb 63 Carey-Temp f2a, " " weoomom e §3.2¢C
- - Cutting a Radius on Insulation Blocks -
:-: Type of . Concentrastic
Date Material Description of lecatisn -in mppes
f\Har 63. Thermobestos:: . : #3a, i.e., South SiZe of :the #2.Band Saw 22.42
26 Mar 53 Thermobestos " fla, i.e., South Side of the #1 Band Saw §1.70
26 Feb 63 Carey-Temp™ C f4a, " W oW om oW o 85.40
26 Feb 63.',.|. * Carey-Temp . #5a,-ise., Nor=h Side.of the #1 Band Saw - 100.¢0

fl
| ¥
i3
fu
fla
#2a
f3a
: flua
- fsa

Ny

Index for Graphs #1, #2 & #3
South Side #2 Band Saw - Cutting Blocks -
" LI 3 " woo_ mgi_ng " - .
. " #2 " " - Qutting a Radius - "
" " 'l 1] " - " 1" n - "
1] ” '2 " " - C .' . - "
" LI 3§ " no_ E:;";:g EIO:-‘G - "
" " 42 " " < Catting a Radius - "
L] " ‘l " " - .4 1t " - n

North Side #1 Band Saw

Cutting a Radius

Ventilation Only Below
" n "
Both
1

Ventilaticn Both sbove £ Balow

" "
" "

Abcvg E Belew
"

" "
" L1} " "

" " "”- "

- P P

E ity g

ol s T8 sB em s W 2

e ® e sceew aca
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' ’ -~
] Table #3 12,
o ) Tetermination of Fercentage (Systalline Free Siliza

Present in "Tre-wcbestos”, "Kaylo" & "Carey-Temp"
as Quas=<z by the "Talvitie" Methad

"hestobestos”
(As Conzained in Repzrt 62-IM-1-G-1)
[ -
Trizl 4 W1 in Gams W2 in Gazs V3 in Ga=s § Free 5107
1 0.5002 0.0350 0.0063 6.42
2 0.5000 0.0347 _ 0.0088 §.58
3 0.50C2 0.03%6 - 0.0082 6.28
N . Average Perzentage Crystalline Free 5107 = 6.4
: - '"Ka.ylo'; . ,
R (As Contained in Repert 62-IH-1-G-1)
= ‘ N
-
b Trizl. # Wl im Grams - - WZ in_&'a_'ns W3 in_ Grams % Iree $104
M — - ,
N ! © 0.5000 0.0807 . 0.0833° 7.48
3 2 : 0.5000. 0.6730..-.. © 0.0384 -- - 7.32
3 '3 . 0.5000 .- 0.0563 ~—. D 0.00807 7.46
= Average Percentage Crystalline free™Si102° =77.4 °
“Ca.rey—'l‘emp‘-' .
(As Repcrted by Mr. Themas M. -Durkan)
4 October 1963
Components Seluble in Ezl 10.8%
- Other Ccmponents Scluble in Phesphoric Acid §8.8%
! 99,6%
> : .
Percentage Crystalline Iree §5)0; as Quartz 00.u4%
(‘\
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Table #u
Ventilation Pates on Two 3and Saws

) Eood Being - Ventila®icn Ra-.
_ate Band Saw Checked Lescriptizn ¢f Condition . in fzm

25 Feb 63 #2 Downdraft | Only Dewndraft System in Cperation 1500

s m;. 83 52 n lf " " " " luso

25 Teb 63 #2 " Dendraft € Overhead Systenm in Operaticn 1200

6 Mar 83 §2 ' " " " " " " 1200

25 Feb 83 §2 " | Evexy Eood in the Systen Open 852

-s m:. 63 '2 ] n . “ " " " L i ] " . . 900

2S5 Feb 63 #2 - | Overheed Downdraft £.0verhead System in Operatisn §500

S Mam 53 $2- - A~ oM " n ] " " " 1802

45 Feb 63 | ~ #2 " Every Hood in the System QOpen’ 4000 -

8 P’g 63 ’2.. N " ” . " s, .n n

y : : i .

.-; : 1 t ) s

25 Feb 63 #1 . | Downdraft | Only Downdraft Systam in Operation: 2100

B Mar 63 | " #L ) it 7 oo " v 150G, ..
2S Feb 63 | ~ #1 . wndraft &€.Overhead System in Qperation 1500 "~
A~Yar 63 [T L - -} " "o e T e T 1150

. TFep83 | . # - o Every Eood in the System-Open .- : 1100 ;

s yar 63 #l . " : n " n Y, - " "

75 Feb 63 I 2 S Overnesd. Downdrafs -6 -Overhead Systen.in Operatizn £300

-j ‘Mar 63 -} = 51 i " : " -n " - 1" 1 " :14500
25Feb 83 | AL - p» " ‘Every Hood-in the System Open = 4200

8 Mar 63 . #1 - .o on " nonw " " ' . S
=

I
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