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I. Executive Suinnii,ry 
‘_. 

: 

Samples were collected on September 28’ and 29th, 1999 and submitted to Da&hem Laborator&~3m’Wt “*-.‘“. -’ .. 

wo*p,ace samp,e. ,~ions, for &&.e ‘.&.b..iae aii..liih.. / Atti;^ five ,$;grmitiute Spi& a;;a”&6‘ ‘is1 i ‘ I 

minute samples were collected.for chlorine aiialysis at&&e hx&ions. .:. 

The Occupational safety and Heai$,* x~&~i$~i6n <as~r:c6fctiT comp~~ci ‘.witi ^g&TGgfG .%j . 

exposure limits (PELs) for many air contaminants.’ The American Ccnferende of’Govemmenm1 ?udu%ial 
Hygienists (ACG*H) recommends alloiKatj*~ air .ti~cenMi~~~~f~r ‘ti.-.i .iKtiiciil‘li, ..-hiih “‘& ‘&&&. ..‘_,,. i_j(_ .*.. ~ ,._. ,,a..*“* 

threshold limit values (TLVs). The air concern&ions of coucern for chlorine dioxide are: ^ 

OSHA PEL - .l ppm (as an 8;hour time-weighted average air concentration, or TWA), * . . . .*a I ,: .,L ,-: ; / (I 
-* .. _ ACGIH TLV - .1 ppni (ai an‘&hour time-~erghtedav&age‘:iii concentration, or TWA), and ‘_. _G ,_ 3 

. .I. ̂ ._\_ _, . ̂ . , aI ,__._ ACGIH‘TLV ;‘.3.ppm (& i r~miiiui~s~orttem exposure ,‘iniit;iiism.&w.‘ 5. “, 

Air concentrations of concern for chlorine are: 

OSHA PEL - 1 ppm (as an ceiling concentration), 

ACGIH TLV - .5 ppm (as an t-hour time-weighted k&age air concentration, or TWA), and 

ACGIH TLV - 1 ppm (as a 15 minute short-term exposure limu, or.STEL); 
_’ 

,, . ,. 7 ,. . ., ..” ..,, -.. ,. “. 

Air concentrations calculated ftom the,~analyticai results were combined in a fcrtquk, resulting in an 8-hour I 
time-weighted average air concentration for each sample location, which was then compared to applicable c ” ,. +.;L_... I.,__. ., 
8-hour employee exposure limits (O!$HA @“and ‘ACGIH TLVs). %&‘.I $&I&* %riple results were . . . , 
used to calculate air concentrations which were compared directly with shortitefi. (1 S-minute) PELs and .I : 
TLVs. 

gpzKl!%ss 

The locations sampled were: at the USDA inspection stat:ion, and by the entrance end of tire chiller., 

Chlorine dioxide was not detected at these locations. The*‘dettdiion limit was 2 pg, which resulted in 
m 

;.-- ., ._ /I. 

.iw . ,‘- 



detection limit air concentrations ranging from, 0.097, ppm, for the short-term samples and fkom 0.0&j+ 

0.0066 ppm, for the four-hour samples. Detection limii’concen~tiktions vary inversely ‘%iWair ‘~&$e . . _” :. 1 . . . I,,_ I >_W.’ .,T i ,. 
volumes, i.e. - the short-term air sample (lower air sample volume) detection limits are greater than the 

longer term air sample detection limits. ‘. 
.., ” .,L - .‘,1 x_ : . . -a r, _,. >, / a .- *,> ._,, .* /,/ -,,, _~, I. 

.._. .._.,. A.‘” :_ , . . /..._ . . Chlorine was detected in most of the samples analyzed (at low concentr3ion$“‘ The results ranged’~f&m ’ ” 

undetected to 0.170 ppm, well below’ applicabfe occu~uational extisure IrmttsI ‘. -’ -- . 

ll. Air Samp,ihg.Pnd AnalLtica],Meth~, . “.. ,, (; .* ,*, ,. _ -. . -- 

bicarbonate buffer) in a standard glass midget impinger. The’iinrilj;ticaI’me%d (CWIA D202) ‘sI$cified 

the use of special “titted” impinger no@es. Sintered glass “fkits” ‘8flow *ter contact between tbe ). ~. ,, .“” T ~.__..^ .I‘. .” ._i, ,.a v ” ̂ .(,__, ,./,, ” 
sampled air and the solution in the im$nger.“~Personal an samplmg’I%I% kere calibrated to’sample the’kir”““’ 

__....” ,..,, x. ^. -“, 
I. / 

at a flow rate of approximately 3 liters per minute. This air sampling pump ‘calibiation’ktsjkfkmid ’ .’ ‘” -,. 
before and after each sample was collected by using a Giliati Instruments “Gilibrator”, a primary r(NIST- ‘. 

traceable) standard air flow measure.ment device, with ‘the ;impinger to be -used’ for’samgling in-line. ’ The _ . . I-. : 
flow rates measured before and atier SampImg &em aver&e&. 

,.. .^.-.,%,_r _ __,. =\ I . . 
‘the resulting average flow rate was 

L. . ,.._- ,^. . . . .,..,, VI . . . . x.” “._” -) 
multiplied’by the durktion of tIksam$ig pe&din^order to get an an sain~le’voIume.“‘The analyttcal result 

I 

(reported by the laboratory in microgiams) was divided by the air sakple volume (in cubic, meteti),.in order i’ 
to Calculate the riirioncentration. .’ ; “: .I .; . . . 

” : 

Samples were collected for chlorine aklysis in a~similar manner; using a ftlter cassette (loaded with a silver 

membrane filter and teflon prefilter), as s@fled in the N&H (National Institute for Occupational Safety 

and Health) Analytical Method #601 I, at a flow rate of a$proximately 1 ‘liter per minute. 

j . ~im.46ci 
Samples were collected for comparison with the OSHA and ACGIH .8-hour tim,e-weighted average 1 
exposure limits (for chlorine dioxide - two 4 hour samples at two locations, for chlorine- five 75% minute 

samples at MO locations) as well as the short-term/ceiling ex@ure limits (2- 13 Iminute sa$t$es at each of 

those locations, for chlorine. and, chlorine dioxide). The’ B+O ,s&nple locations were chosen based on ,.I .,.“, *. 

proximity to the source and potentially exposed workers; The inlet to, the-sampling device was placed as 

closely as possible to breathing zone height. The sampling pump, tubing,and impinger (or filter cassette) ..; a__... I _. .* 
were placed in a plastic container, before carrying into the processing area and during sampling, in order to ; ;i^ ,. w 

alleviate concern about potential brealcage; ” . . 

. 



a 

a 

The analytical method used for the analysis ofthe chlorine dioxide samples was the OSHA ID-202 me$od; The analytical method used for the analysis ofthe chlorine dioxide samples was the OSHA ID-202 me$od; ‘. ‘. 1 .‘. 1 .‘. 
the liquid impinger solution is analyzed with an ion chromatogr&h equipped witha conductivity detector the liquid impinger solution is analyzed with an ion chromatogr&h equipped witha conductivity detector 

% .. % .. 
^ll” I( ,_. __,.- ^ll” I( ,_. __,.- ,. ,. ^ ‘_,i_,, . ,. ,. ^ ‘-,i.,, . 

and gradient pump. The chlorine analytical method (NOSH 6011) also uses ion chromatography with a and gradient pump. The chlorine analytical method (NOSH 6011) also uses ion chromatography with a 

conductivity detector. conductivity detector. 

III. Discussion of Results 

Chlorine dioxide was not detected in the samples collected during this survey (from the entry end of the 

chiller and at the USDA inspection station). 

Chlorine was detected in all but four of the fourteen samples collected on September 28, and all but three of i. I l,‘” ,; I ‘. ! 
the fourteen samples collected on September 29. The short-term (15minute).@pie results ranged brn 

a.023 ppm - 0.075 ppm. The time-weighted average chlorine concentrations found were all well below ., ,.. ., 
the occupational exposure limits, as shown in the following table: 

It should be noted that the OSHA PELs and ACGIH TLVs ‘are personal exposure limits, and are based on ” ., 
the air concentrations in any given worker’s breathing zone. Perst+$ exposure to an air con~taminant is best 

estimated by placing the inlet to the sampling device (in this case, the impinger i&j in the worker’s 

breathing zone, and attaching the air sampling pump (which‘draws air through the impinger) to the worker’s .., .” .I”. _, _. 
belt or pocket. Because of the possibility for breakage of the glass impingers or sample collection solution 

spilling in the vicinity of the product, area air monitoring (with the entire sampling apparatus contained)’ 

was chosen as the most feasible alternative. ,I . ‘. ,,./. I, I 

IV. 

The 

28’ 

- . . Uonctusrons 

8-hr. time weighted average chlorine and chlorine dioxide air concentrations detected on September ;_a,_ 
and 29’ at the chiller and drip pan sample locations were low (undetectabli’amowr@ of chlorine 

dioxide and 2-4.4% of the chlorine eight hour ACGlH threshold limit v&e I.5 ppm TWA). 

. 



The shoqt-term ( IS minute) samples also resulted in undetectable amounts of chlorine dioxide. The high& 

chlorine cokentration found in the $&t-t&m sariipl&‘col&&d’ai t@e locatioks was onl~‘;OW-ppin / *I :,;, i”. :.” -A ‘, -, / 
(7.5% of the GSHA ceiling and ACGIH’STEL of 1 pim. ’ 



Table 1 
Alcide Saaova site 1 
Area Air Monitoring 

Chlorine DliiilAL R%&lta 

Samples collected: g/28/99 (am shifi) &, g/29/99 (pm shift) 

OSHA PEL - .I ppm (8 hr. TWA) 
ACGIH ‘I-LV - .I DDm (8 hr. TWA\ 

- .3 ppm’(l5 &I. STEL) 

Sampk 
Nliitlbcl 

-92802 

92803 

92808 

92809 

92820 

92821 

92832 

92833 

92834 

92902 

Chiller, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

Blank 

Chiller, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

%iEY thmpk 
Rate Volume 

226 SO .I1 

228 SO .I1 

15 JO 4075 

15 SO JO75 

225 SO .I1 

222 30 .I1 

15 30 4075 

IS SO ,007s 

4.018 ~0.0066 
a.018 <0.0065 
a.27 co.097 
a.27 co.097 

CO.0 18 <0.0064 

co.0 18 <0.0065 

<0.27 a.097 

a.27 co.097 
m w 

CO.018 <0.00&l 

~0.0 18 <0.0064 

a.27 a.097 

a.27 <o&97 

co.01 8 <0.0064 

a 

225 SO 

92903 

a 
92908 

92909 

225 SO .I1 

15 SO .0075 

15 SO .0075 

225 SO .lI 

225 SO .I1 

IS *so .0075 

15 SO .0075 

92920 

9292 1 

92932 

92933 

92934 

~0.0 18 a0064 

~0.27 co.097 

co.27 co.097 

Blank 



Table 2 
Alcide Saliova site 1 
Area Air Monitsfipg 

Chlorine Results 

Samples collected: g/28/99 (am shift) 

Sample 
Number 

92805 

92806 

9281 I 

92812 

92814 

92815 

92817 

92818 

92823 

92824 

92826 

92827 

92829 

92830 

92835 

Chiller, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

Chiller, entmnce end 

USDA station 

Chiller, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

Blank 

82 1.0 .082 

15 1.0 -015 

15 1.0 .OIS 

90 1.Q .090 

90 1.0 390 

98 . 1.0 .098 

98 1.0. .098 

90 1.0 .090 

90 1.0 .I?90 
90 1.0 390 

90 1.0 390 

15 1.0 .015 

15 1.0 .015 
v w w ..- I ̂  

4.2 

3.4 

2.6 

2.2 

10 

9.1 

1.4 

4 

1.2 

<I 

4 

i.5 

1.1 
<I 

2.3 ‘ ̂  ., _Ij ..\, ,, _. 

0.05 1 O&f8 

0.041 0.014 

0.173 0.059 

0.147 0.050 

0.111 0.039 

0.101 0.035 

0.014 0.005 1 

a010 a.0035 

0.013 0.0047 

a.01 1 a.oo44 

0.60 <o&O38 

a.01 1 0.0059 

0.073 0.025 

a.067 co.023 
e 

.;3 *i, 1 -,- .a. ,- . _S,‘ .“*i. ,: I( :. ..;a.. i I ‘j _,j _~ ^ l>. * ,. _ 

8 Hr. TWAs - conservatively calculated (results of “non~etcct” i@q&d I$ tjjc 

Chiller - (Sample numbers - 92805, II, 14, 17,23,26, & 29) 
[(82 min.)(.OlS ppm) + (15x.059) + (90x.039) + (98)(.0051) + (90)(.0047) + (9O)WOW + (15X.025)1 1480 min. =0-016 PPm ,. ~, ,,s l., _* ,. _ _I,_ I^ &(,. _/( -:,“~..L_*.-.~ . “r,r-:,“)iCa rmr ,:‘” _l_“.<“-, j’ .; ,I . . .,.. . ,~,. _ 

USDA aion - (Sample numbers - 92806,12,15,18,24,27,~ 30) 
j(82 min.X.014 ppm) + (15X.050) +: (?)(.035> +:()JBX.~~~) + (90)@44) + (90X.0059) + (15X.023)] 1480 min. = O-014 PPm .-. I I” < ,” .l />“-_*-...4, I*~, , .^ .+?r* 1,111 I ,_\ ,- . . ,_. .$“_ ._ .> .,.. . I ___ 



‘Gbk.2 
Alcidt Shove site 1 
Area Air Monitoring 

Chlorine Results 

~atnples collected: 9/29199 (pm shift) 

OSHA PEI - 1 p 
ACG!H TLV - .5 bpm 

m (ceiling) 
P 8 hr. TWA) 

- 1 ppm (15 min. STEL) 

SImpk 
Number 

92905 

92906 

92911 

92912 

92914 

92915 

92917 

92918 

92923 

92924 

92926 

4D 
92927 

92929 

92930 

92935 

Chiller, entrance end 

USDA station 

Chitlet, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

Chiller, entrance end 

USDA station 

Blank 

Total 
AK? 

The 
Ri;t‘c 

75 1.0 .l li5 

75 1.0 .I 125 

15 1.0 .015 

15 1.0 ,015 

90 1.0 490 

90 1.0 390 

90 1.0 .090 

90 1.0 .090 

75 1.0 .075 

75 1.0 ,075 

15 1.0 .015 

15 1.0 .Ol5 

90 1.0 .090 

90 1.0 .090 

8 Hr. TW& - wn+rvatively calculated (rat& of’“nondc 

Mm8 Found/ 
@Sk 
buzl 
8.9 

1.2 

Cl 

3.3 

9.6 

2.8 

5.3 

2.7 

3.9 

1.5 
1.1 

Cl 

<I 

1.4 

<l 

c de&&on limit) *.i ., ,* ,.._ ‘ / -. ‘/_ 

0.079 0.041 

0.011 0.0054 
a067 <0.023 

0.22 0.075 

0.11 0.037 

0.03 1 0.011 

0.059 0.020 

0.03 0.010 

0.052 0.018 

0.020 0.0069 

0.073 0.024 * 

a.067 a.023 

co.0 1 I <0.0038 

0.016 0.0053 

Chiller - (SamplCnumbers - 92905, Tl? 14, 17,23;‘%;& 29) 
[(75 min.)@41 ppm) + (15)(.623) + (90)(.037).+ (90)(.02) + (75X.018) + (15X.024) + (90)(.0038)] 1480 min. = 0.022 ppm 

USDA station - (San$e numbers - 92906,12, IS, ‘I?. 24.27: & 30) 
,. . . 

[(75 min.K.0054 ppm) + (I 5X.075) + (9O)(.Ol’l) + (90)0(M) +‘(75)(.0069) + (15X.023) + (90)(@53)] / 480 min. = 0.010 ppm 
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i ‘, ” I..,“, . / 

I. Executive Summary 

* Carlisle Consulting, Inc. was contracted to perform air sampling services in- the eviseerationkhiller room of the facility, for 
1 /,,/i, ,a,;‘. the purpose of de&mining if ch,oiine or chioiirii~~i~;i~~$es.;~~~ ;d’ if-i;; g&b,ish - . /_ ..- whe,‘;r”&r wn&t*ons 

~ 
found were less than established OSHA permissible exposure iimits (PELs) or kCGlH Il;j;;edhold l&it V&es (PLVs). 

-ix, ‘* _/. W”,“” j. ̂ . Samples were collected on October 5, 1999 and submitted to D&&em L&&or~es, m Salt l.&‘Ci&i ‘rriad; an Al&. 

(American Industrial Hygiene Association) accredited laboratory, for analysis. ?$e &I&I& s&$ for”“‘& &$ey w&as to 
collect two I5-minute samples and two 4-hour samples‘at each of three sample~locations, for chlorine dioxide analysis. . 
Also, five 75-90 minute samples and two 15~nkute samples were coilected for chlorine k&& 2 these locations. - 

for many air contaminants. The American Conference of Governmenta!.,!~~“~~~,“~~~ygienists (ACGijH) recommends 
^.a , “, .,.“” x *I ,( ,,,,.., _, ., iJ<l“( ,*a ._,il ,,>,, 16 ,; :i. “3:‘~ ,~.: -__ . ,.- .._. i allowable air concentrations for many chemi&is,‘~which aik, called threshold IunIt values (TLVs). “. : 

The ai%&entr&i&ts of- 
concern for chlorine dioxide are: 

ACGIH TLV - .l ppm (as an 8-houi: time-weighted avekge air c&cent&on, or ?%A), and. 

ACGIH TLV - 3 dbrn (as a I5 ‘minute short&m exposute’liiit,‘orS~L‘j.’ “’ . ” ’ ” ,_ ,. -, 

Air concentrations of concern for chlorine are: 
, 

GSHA PEL - 1 ppm (as an ceiling concentration), 

ACGIH TLV - 1 ppm (as a‘15 minute si@tTtekn exposure umu, or SIEL). 

Air concentrations calculated from the anaiytical l ksults were combine d in a formula, resuiting in an d-hour time-weighted 

average air concentratjon for each, sample location, which was then compared. to appheabie ‘8-h&i employee k&&e 
’ ̂ “‘ii *.il 1( ,l. .i;.‘“‘r limits (OSHA PELs and ACGM iT~vsg., ,& .‘l$;ti~inri;te -%fi ‘-&&“.;~& “i-4 ;o”;‘&iai;: -&g concentrations’;hi;h 

were compared directly with short-term (15m,lnute) PELs and TLVs. ~, , Z‘. 
80%4573 

The locations sampled were: near the spray cabinet entrance, at the USDA ‘inspection station,‘and”by’the en6nce end of 
> *e chi,,er. Ch,orine dioxide was not detectd ‘in .any of *e samp,es, fi6.&-.&W< $‘i;i ;;r~.2~~,“~~~ii’~,~~j~~ & a’ 

. .._/ .., 
- 

detection limit air concentration,of o:d(li.pdmj for ~i~h~;~ii&.+--la ...a ti6; ()&& &d.,‘~‘is~~.~~~ry,& ./if. 

- 
Detection limit concentrations vary inversely with air sample volumes, i.e.- the short-term air sample (lower air kmple 

‘r ,‘_ ,... 
volume) detection limits,,= greater than the longer term air sample detection limits. -i -I 

. 



0 Chlorine was detected in most of the samples analyzed (at low concentrations). The r~s$s ranged from undetected to ^, 
0.093 ppm, well below applicable occupational exposure limits. 

II. Air Samplhig and Analytical Methods 

Air samples were collected for chlorine dioxide ‘atial@is’hy, bubhliirg air at a’l&&n@‘~ rate through &&oxmmte]y 15 ml 
/ */.*.-<* * /->-,. .ii,, * 1”.. i”‘ll, “5, ‘,Y. si’-. .* <.*.>, 7..‘” of an impinger solution (0.02% potassium ‘iodide’ in a-sod&n car6onate/sod’i;;in”b&$onate buffer) in a standard glass 

midget impinger. The analytical method (OWA. IlXXQ)“s@k’itied the use of special “6&d“ impinger n&i& “sim&d 
,__.l 

, j 

glass “frits” al*bw greater contact beweeg *e ..“dled’ & Sd‘he soluii~~.,~~~~“.~p~~~~~ ‘p-&nal aii‘ safiipiYi ,-g 

were calibrated to sample the air at a flow rate of approximately .5 liters per minute. ‘12iiS ‘air sampiing ‘pum+ &iib&oti 
, .- 

was performed before and atIer each sample was collected by using a Gilian Instrum~n~~G~i~rato~6aid;*, a’ prime “@ST- 
^ 

‘” ‘--.‘- . . traceable) standard air flow measurement device, with the unpmger to be used for sampfl@‘iii;~me:“ ~?‘he”‘f’io~‘kt& 

measured before and al?er sampling were averaged. The resulting average’flow rate was multiplied by the duration ‘of the 

sampling petiod in order to get an air sample i;ohime. The analytical iesult (kepofied”by‘~me laboratory iii &r&ram~) tias 
divided by *e at sample vtilunie (in cubic ;;;et~~~i;;~~~~r~~“~~;;i~~~.~~air cG~i*4g~{&‘n* I.. ,” 

._,,, I.. ). 

Samples were collected for chlorine analysis in a similar manner, using a filter cakette (loaded’tiith a silver membrane __,, . ,* “A_ .., ,,:i,, ‘ I_ ,” ..‘ ,. 
filter and teflon prefilter), as specified in the NIOSH (National’Instinite for Occupational Safety and Health) Analytical 

Method #60 I 1, at a flow rate of approximately 1 liter per minute. 

Samples were collected for comparison’with the ‘OSHA%nd A%%IH &hour time-weighted average exposure limits (for 

chlorine dioxide - two 4-hour samples at three l&,&&s; forchk$ine- five 75~90,minute’szimples at &ee locations) aswell 

as the short-term/ceiling exposure limits (2 - 15 minute samples at each of those locations, for chlorine and chlorine 

dioxide). The three sample locations were chosetj based on proximity to the source and potentially exposed workers. The 

inlet to the sampling device was placed as closely~as possible to breathing zone height. The sampling pump, tubing, and .,I . ,. ,, _ . v’.. ._,_- 
impinger (or filter cassette) were placed in a plastic container, before carrying into the processing’area and during sampling, 

in order to alleviate concern about potential breakage. 

The analytical method used for the analysis of the chlorine dioxide 

impinger solution is analyzed with an ion.chkmatograph equipped with a conductivity 

chlorine analytical 

samples was the OSHA ID-202 method; the liquid 

detector and -gradient pump. The 7 . - - - r \_ I. _. /. I /__. , ( 
_ I. ,., _, “: 

method (NIOSH 60.11) also uses, ion’ehromatography with a conductivity detector. 



e III. Discussion of Rksults 

Chlorine dioxide was not detected in any ofthe’sampi~. .__ 
3, ., ., *” .~. “- ..“,_I 1 I_ I . . 

Chlorine was detected in all but two of the &&y-one samples collected. The initial’tiple co&&d at the chiller location 

could not be analyzed, because the filter cassette seal opened as the samnle was retrieved. The timeaviiahtd a---- 
. 

calculated for this sample location asssumed ‘that the air concentration’ during this period was me same ‘as dm “‘b ~.” L 
j 

sample period (0.039 ppm). The short-tenn“(&tiinute) sample ,l~‘ran~~‘~~‘~~iii;~-‘~~~- 6.693 ppm. The 
. ._ . . , 

weighted average chlorine concentrations feund were 4J well below the occup&ka~~“ex~sure limits, i shown in the 

following table: 
.- : 

-- -,-7- --I-- ..r.e.- orrrap 
,. 

ho tha mnd 

.&& 

1) 
It should be noted that the &HA PEis”,@j .~ i_ , ;/i 

@iH qV$- w 1 

concentrations in any given worker’s breathing xone. Personal exposure to an’aii cokuninantis best estiiated by placing 

the inlet to the sampling device (in this ‘case, the impinger i&j in the wo&et% b&&ng x&e, and”kt&bimg the air ,., I ._ .S.” . . x , I j .- samp,ing pump (which draws air *mulrSr the.inip;inCier) ,to the w;&g+i &lt.6;r ..-&& “*~;&&.-..*~~“~$-f;; ‘I 

breakage of the glass impingers or sample collection solution spilling in the vicinity of the’ produot, a&a air monitor&g 

(with the entire sampling apparatus contained) was’ch&m as the~most feasible alternative.’ 

IV. Conclusiotis 
L, .._ _ . ,I/ , /, e.2 , _ 

. 
I ,I .1 .,I 2. 

Chlorine dioxide was not detected in ‘any of the samples. ‘The sample resUitS for ch+te were weil ‘below appiicble 

occupational exposure limits. 

. 

The highest chlorine concentration found in, the shor&rnj ~p&&&ted i&s &tiy ‘o:@3 /_.,,^ .-..,, -; . d. I,. ___“/ ~ . ppm (913% of the GSHA 

ceiling and ACGIH STEi of.1 ppm.. Time&&ghted average chlorine concentkations wefe also very low (0.021 ppti 023 
‘. ‘ ,, i _ ,/, ,.- .,. ,‘,I.‘$?- 

ppml. 



m 
Table 1 

Alcide Sanova site 2 
- rea A:i^i~Mddt6kiag 

Cblorihe DiCide Results 

., -------- . . 
ACG1HTl.V : .I 
‘40SHA %I,‘- .l.‘kh $ k $1 

-3vDm -- (IS min. kIEL) 

I 

Samples collectad: 10/S/99 (am shift) 

Sample 
Nlilllkr 

10501 

10502 
a.018 a.oM4 by spray cabiiet 22s 

225 

225 

15 

15 

IS 

22s 

225 

22s 

15 

1s 

15 

.1’123’ 

.I 125 

.1125 

.0075 

am 

.oon 

.I 125 

.I 125 

.I125 

.0075 

JO75 

.0075 

a 

a 

a 

Q 

a 

a 

a 

Q 

a 

Q 

Q 

a 

a.018 uwo64 

10503 

10507 

10508 

10509 

USDA station 

by spray cabinet 
Chille;n~bance 

USDA station 

By spray cabinet 

Chiller, entrance 
end 

USDA 

By spray cabinet 

Chiller, entrance 
end 

USDA 

4I.018 umo64 
a.27 a.097 
a27 a.097 

<027 a.097 

10519 
,. 

0 
10520 

a.018 amo64 

a.018 4m64 

10521 -a.018 a.oo64 

ios3 i 

10532 

CO.27 <o&97 

CO27 co.097 

<0.27 co.097 

10534 Blank Q 

. 



e Thblc 2 
Alcide Sanovr Site 2 
Area Air Monitotjng 

Chlorine Rtiults _)_ “. 

Samples collected: 10/S/99 (am shift) 
+CGfH TLV +@n (8 hr. WA) 

-1 ppm(lSmin.STEL) 

Sampk 
Number 

10504 

10505 

I0506 

lOSl0 

10511 

10512 

10513 

10514 

10515 

0 
10516 

10517 

10518 

10522 

10523 

10524 

10525 

10526 

10527 

I0528 

I0529 

10530 USDA station 
10535 Blank 

Area 

by spray cabinet 

Chiller, entrance 
end 

USDA station 

by spray cabinet 

Chiller, entrance 
end 

USDA station 

by spray cabinet 

Chiller, entrance 
end 

USDA station 

by spray cabinet 

Chille;,“d”““ce 

USDA station 

by spray cabinet 

Chiller, entrance 
end 

USDA station 

by spray cabinet 

Chiller, entrance 
end 

USDA station 

By spray cabinet 

Chiller, entrance 
end 

8 Hr. TWAs - qmscrvatively c&da 
Spray cabinet - (Sample numbers - 1 
(75 min. (.032ppm) + 15(.077) + W 

a 

Chill&- (Sirmple numb& - 1051 I, 
15t.033) + 90(.014) + 30(.014)] 148 
USDA gation - (Sample numbus - I 
+ IS(<.O23) + 90(.0096) + 30(.0096 

7s 1.0 

VOID 

7s 1.0 7s 9.8 

1s 1.0 1s 3.4 

.lS 1.0 1s 1.8 

1s 1.0 1s 
90 1.0 90 
90 1.0 90 

90 1.0 90 
90 1.0 90 
90, 1.0 90 

90 1.0 90 
75 1.0 7s 
7s 1.0 7s 

7s 1.0 7s 

1s 1.0 15 

. . . 

F ‘i*‘u -:, - 
I ~(LU min. - U.ULL pfm 

- 0.023 ppm 
HOa, 12, IS, tg2$27, & 30)‘[75 min.(.O45 ppm) + 15(.093) + 9Of.028) + 90(.0098) + 75(.m 
I AOCL’-I- -‘K’MuvI- .1 ,rn -,. 

n 

4.1 

12 

10 

7.4 

I.5 

3.7 

2.6 

2.1 
2.1 

1.9 

4 

1.4 

Cl 

1.8 

3.7 

0.093 0.032 

0.13 0.045 
022 0.077 
0.12 0.041 

0.27 0.093 
0.13 0.046 
0.11 0.039 

0.08 1 0.028 
0.016 0.0056 
0.041 0.014 

0.028 0.0098 

0.027 0.0094 
0.027 0.0094 

0.025 0.0087 

a.067 co.023 
0.096 0.033 

CO.067 co.023 

0.020 0.0068 

0.041 0.014 

0.028 0.0096 

. 


