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I E“c"'ﬁ"esu'in mlry PO

Carlisle Consultmg. lnc was contracted to perform air sampl

in the evrsceratlonlchtller room of o

the facility, for the purpose of detenmnmg if chlorine or chlorine dioxide was resent, and if s so, toestablish

whether the air eoncentrattons found were less than estabhshed OSHA perrn155|Ble exposure lumts (PELs)k '
or ACGIH Threshold Limit Values (TLVs) - l

workplace sample locatrons for chlorme dloxtde analysxs Also, f' ve 75-90 minute samples and two 15- B

minute samples were collected. for chlonne analysw at these loeatrons AR

The Occupatlonal Safety and Health Adm ‘ )
exposure limits (PELs) for ‘many air contammants “The Amencan C _fference of Govemmental Industnal T

Hygienists (ACGIH) recommends allowa‘k air 4 concenn'attons for many chemtoals whtch are called

threshold ltmlt values (TLVs). The: atr concentrattons of eon' s 'for ch on“ "’;idtox_f eare:

ACGIH TLV .3ppm (asa lS mmute short term exposure llmlt, or STEL). e e

Air concentrations of concern for chlorine are:

OSHA PEL - 1 ppm (as an cethng concentratlon) ,
~ ACGIH TLV - 5 ppm (asan 8-hour ttme-welghted average atr concentratton or TWA), and
ACGlH TLV 1 ppm (as a lS mmute short-term exposure |lmlt, or STBL) B

Air concentrations calculated from the analytlcal results were combmed‘ ina fon'nula, resultmg in an 8-hour o '

nme-wetghted average atr cconcentration for eact

mple locat' n, whxch was then compared to apphcable k‘ '
L ThelS-

ute sample resul""“
'q’(lS-mmute) PELs and

‘ 8-hour employee exposure ltmtts (OS

TLVs

were: o
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The locations sampled were: at the USDA inspection station, and by the entrance end of the chtller,w

Chlorine dioxide was not detected at these loeatlons. The ,,deteetlon limit




. traceable) standard air flow measurement device, with the impinger to be

S0 calculate the arr concenu'atton

detection limit air concentrations ranging from 0.097 ppm, , for the short-term samples and from 0. 0064.,; e
0.0066 ppm, for the four-hour samples Detectlonlr in

trations vary mversely

: volumes, ie. - the short-term air sample (lower air ‘sample volume) detectlon lt 'ts are greater than the ‘

‘ longer term air sample detectlon hmlts

Chlorme was detected in most of the samples analyzed (at low concentrattons) The results ranged from cmmme

undetected to 0 170 ppm, well below apphcable occupattonal exposure hmtts

Air samples were collected for chlorine dtoxrde analysis by bubblmg air at a known ﬂow rate through

~approximately 15 ml of an lmpmger solutton (0 02% potassrum 1odtde n a sodrum carbonate/sodmrn
bicarbonate buffer) in a standard glass midget impinger. “The analytrcal method (OSHA ID—202) specrf ed o
the use of special "fritted” impinger nozzles.  Sintered glass “frits” allow greater contact bet

: sampled air and the solutron in the i rmpmger Personal alr samplmg pumps were cahbrated to sample the atr“ -

at a flow rate of approxrmately 5 lrters per mmute ’l‘hrs air samplmg pump calrbratlon was performed""" R

before and after each sample was collected by using a Gilian Instruments "Glltbrator a pnmary'(NIST-"““” o

‘ ﬂow rates measured before and after samplmg were averaged The resu average ﬂow rate wu‘ S

. multlplted by the duration of the samplmg penod in order to get an air sample volume The analytrcal result

inc order

"(reported by the laboratory m mrcrograms) was drvrded by the arr sample volume (m cublc mete

Samples were collected for chlonne analysrs m a stmrlar manner, usmg a ﬁlter cassette (loaded wrth a srlver o

. _,;,membrane filter and teflon prefilter) as spectfied in the“N C SH (Nattonal lnstltute for Occupatronal Safety o

and Health) Analytrcal Method #601 l at a ﬂow rate of approxrmately l lrter per mmute o
. ’ | | (}O 1466

Samples were collected for companson wrth the OSHA and ACGlH 8-hour tlme-wetghted average

exposure limits (for chlorme dioxide - two 4 hour samples at two locatlons, t‘or chlorme t' ve 75-90 mmute

samples at two locations) as well as the short-tenn/cerlrng ettposure lrmtts - lSmmute «s./amples at each of
those locations, for chlorine and chlorine"dio)tide)‘" The two sample locations were chosen based on
proxrmrty to the source and potentrally exposed workers The inlet to the samplmg devrce was placed as“ o
closely as possnble to. breathrng zone height. The samplmg pump, tubing,and i rmpmger (or ﬁlter cassette)

were placed ina plastlc contamer before carrymg mto the processmg area and dunng samplmg, in order to

allevrate concern about potenttal breakage. o




~ The analytical method used for the analysrs of the chlonne dnoxndc samples was the OSHAK ID-202 method

( hrom wograph equlpped with a conductlvtty detector' o
and gradient pump. The chlorme analyucal method ('NlOSH 601 l) also uses_l
conductivity detector, ' '

the liquid i |mpmger solutlon is' analy; d wi

r chromatography wrth a

III. Discussion of Results

Chlorine dioxide was not detected in the samples collected dunng thts survey (from the entxy end of thef o
chiller and at the USDA inspection station). ’ ‘ e

Chlonne was detected in all but four of the fourteen samples collected on September 28, andallbutthreeof N
the fourteen samples collected on September 29. The short-term (lS-mmute) sample results ranged ﬁ'om ‘
- <0.023 ppm - 0.075 ppm. The tune-wetghtcd average chlonne concentratlons found were all well below,i';” N

the occupational exposure hmlts as shown in the followmg table

Location September 28 | September29
Chiller o 0.016 ppm 0.022 ppm_ _
FSIS inspection station 0.014 ppm 0.0,10 pprn" - , - ‘

It should be noted that the OSHA PELs and ACGIH TLVs are m__g__gl exposure lumts and are based on

the air concentrations in any given worker's breathing zone, Personal exposure to an air contammant is best

estimated by placing the inlet to the samplmg device (in this case, the lmplnger inlet) in the worker's - ,
breathmg zone, and attachmg the air samplmg pump (whxch draws air through the tmpmger) to the worker's‘ ', o
belt or pocket. Because of the possibility. for breakage of the glass 1mpmgers or sample collectlon solution o
sprllmg in the vicinity of the product, area air monitoring (wrth the ennre samplmg apparatus contamed) o

IV. Conclusions

The 8-hr. time weighted average chlonne and chlorme ledec axr concentratlon d )
28" and 29"' at the chiller and drip pan sample locatlons were low (undetectablc amounts of chlonne . S
dioxide and 2-4.4% of the chlorine eight hour ACGIH threshold limit value (.5 ppm TWA). T




. ~ The short-term (15 minute) samples also resulted in undetectable amounts of chlorine dloxldc The hlghest

chlorine concentmtxon found m th short-

(7.5% of the OSHA ceiling and ACGII STEL ot‘ 'l' ppm

® - R wﬂesw“




lele 1

" Alcide Sanovasite 1
» . Area Air Monitoring
' o= o Chiorine Dioxide Resuits , _ ;
. OSHAPEL-.1 ppm (8 hr. TWA)
S - o e : ACGIHTLV - lppm(8hr TWA)
Samples collected: 9/28/99 (am shift) & 9/29/99 (pm shift) - -3 ppm (15 min. STEL)
Average Mass Found/ Air Air
Tou! Flow Sample Sample Concentration Coneentnﬂon
Sample Area Time  Rate Volume Cioz CIO:,)
_Number (min.) (I_.g ) . (m ) (ug) (mg/m (ppm 1
92802 | Chiller, entranceend | 226 50 A1 < <0.018 <0.0066
92803 USDA station 228 50 A1 <2 <0.018 <0.0065
92808 | Chiller, entrance end 15 50 0075 <2 <0.27 <0.097
92809 USDA station 15 50  .0075 <2 <027 . <0.097
92820 | Chiller, entranceend | 225 .50 L < <0.018 <0.0064
92821 USDA station 222 .50 11 <2 <0.018 <0.0065
92832 | Chiller, entrance end 15 S0 0075 <2 <0.27 <0.097
92833 USDA station 15 50 0075 <2 <0.27 <0.097
92834 Blank - - . <2 - -
92902 | Chiller, entranceend | 225 S50 11 <2 <0.018 <0.0064
‘ 192903 USDA station 225 1 I § O <2 <0.018 <0.0064
: . 92908 | Chiller, entrance end 15 50 0075 <2 <0.27 <0.097
' 92909 USDA station 15 .50 0075 <2 <0.27 <0.097
92920 | Chiller, entranceend | 225 S50 A1 << <0.018 - <0.0064
92921 USDA station - 225 50 A1 <2 <0.018 <0.0064
92932 - | Chiller, entrance end 15 S0 0075 <2 <0.27 <0.097
92933 - USDA station 15 50 0075 <2 <0.27 <0.097
92934 Blank | - - - 1 2 - -
0014€9




Table2

, "~ Alcide Ssnova site1
. Area Air Monitoring
‘ Chlorine Ruults
, ey OSHA PEL - 1 ppm (cellmg)
‘ o .. ‘ L , ACG!H TLV -.5ppm (8 hr. TWA)
Samples collected: 9/28/99 (am shift) : , e e l ppm (15 mm STEL)
; Average Muil‘i‘onndf CAlr Alr -
Total Flow Sample | Sample | Concentration Concentration
Sample Area Time Rate Volume Ch Cck. " Ch
Number_ ; pm) . @) | (o | (nugmd (ppm)
92805, | Chiller, entranceend | 82 1.0 .082 4.2 0.051 - 0.018
92806 |  USDA station 82 1.0 082 34 0.041 0.014
92811 | Chiller, entranceend | 15 10 015 2.6 0.173 0.059
92812 USDA station 15 1.0 015 22 0.147 0.050
192814 | Chiller, entranceend | 90 1.0 090 10 0.111 0.039
92815 USDA station 9% 10 090 9.1 0.101 0.035
92817 | Chiller, entranceend | 98 . 1.0 098 1.4 0.014 0.0051
92818 USDA station 98 1.0 098 <1 <0.010 <0.0035
92823 | Chiller, entranceend | 90 10 090 1.2 B 0.013 0.0047
92824 USDA station 90 1.0 090 <1 <0.011 <0.0044
' 92826 | Chiller, entranceend | 90 1.0 090 <t 0.60 - <0.0038
' . 92827 USDA station 90 1.0 090 1.5 <0.011 0.0059
92829 | Chiller, entranceend | 15 10 015 1.1 .0.073 0.025 -
92830 USDA station 15 1.0 015 <l <0.067 - <0.023

8 Hr. TWAs - conservatively ealculated (rcsults of "non-dctect" mcluded at the detect

Chiller - (Sample numbers - 92805 11, 14, 17, 23, 26, & 29) ‘ S
[(82 min.).018 ppm) + (15).059) + (90X 035) + (98Y.0051) + (90X 0047) + (90)( ooss) + (IS)( ozs)] / 480 min. = 0.01 6 pom

USDA statlon (Samp le numbers - 92806, 12, 15, 18 24 27 &30) o
[(82 min.X.014 ppm) + (15X.050) + (S0X.035) + (98).0035) + (90X. 0044) + (90)( 0059) + (ISX 023)] /480 m min. = 0 OM ppm




Table 2

‘Alcide Sanova site 1

Chiller - (Sample numbers - 92905, 11, 14, 17, 23,26, £20) | : s
((75 min}.041 ppm) + (15)X.023) + (90X 037) + (90X(02) + (75X ons) +(15X.024) + (90)( 0038)] /480 min. = 0.022 ppm

- USDA station - (Sample numbers - 92906, 12, 15, 18, 24,27, £30)

Area Air Monitoring
< Chlorine Results
; ~_OSHA PEL - 1 ppm (ceiling)
- ACGIHTLV - .5 ppm (8 hr. TWA)
Samples collected: 9/29/99 (pm shift) - l ppm (15 min. STEL)
Average Mass Found/ | Alr Alr -
Toul Flow  Sample Sample Conecntraﬁon Concentration
Sample Area Time  Rate  Volume Ch Ch
Number _ (min.) (kg ) (m3) (1g) (_m (ppm)
92905 | Chiller, entrance end 75 1.0 ‘.1 125 8.9 0.079 0,041
- 92906 USDA station 15 1.0 125 1.2 0.011 0.0054
92911 | Chiller, entrance end 15 1.0 015 <l <0.067 <0.023
92912 USDA station 15 1.0 015 33 0.22 0.075
92914 | Chiller, entrance end 9% 1.0 090 9.6 0.11 0.037
92915 USDA station 90 1.0 .090 2.8 0.031 0.011
92917 | Chiller, entrance end 90 1.0 .090 5.3 0.059 0.020
92918 USDA station 90 1.0 090 2.7 0.03 0.010
92923 | Chiller, entranceend | 75 1.0 075 39 0.052 0.018
92924 USDA station 75 10 075 1.5 0.020 0.0069
92926 | Chiller, entrance end 15 1.0 015 1.1 0.073 0.024
92927 USDA station 15 1.0 015 <1 <0.067 <0.023
92929 | Chiller,entranceend | 90 1.0 090 <i. <0.011 ~ <0.0038
92930 USDA station 90 1.0 .090 1.4 0.016 0.0053
92935 Blank_ - - - <1 - -

{(75 min.}.0054 ppm) + (15X.075) + (90X. or 1)+ (90)( 01) + (75X. .0069) + (15X.023) + (90)( 0053)] /480 min. = 0.010 ppm
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I. Executive Summary

o

. Carlisie Consultmg. Inc. was contracted to perform air samplmg servnces in the ev:sceratxon/ch"ller room“of the facthty,

the purpose of determining if chlorine or chlorine dioxide was present, and if so, to ectabhsh w
found were less than established OSHA perm:sslble exposure Timits (PELs) or ACGlH "Th sholc

Samples were collected on October 5, 1999 and ‘submitted to D 'fChem Labo |
(American Industrial Hygiene Association) accrednted laboratory, for analysxs The samplmg strategy t‘or thls survey was to ’

collect two 15-minute samples and two 4-hour samples at each of three sample loeatxons, for chlonne ledee analysts

Also, five 75 90 minute samples and two lS-mtnute samples were collected for chlonne analysns at these locatlons

The Occupatlonal Safety and Health Admmtstranon (OSHA) enforces cornpllance thh permxssrble exposm»e hmm (PELs) O

allowable air concentrations for many chemlcals, whlch are called thresh ]

concern for chlorine dioxide are:

OSHA PEL - .1 ppm (as an 8-hour t ‘
. ~ ACGIH TLV -.1 ppm (as an 8-hour tlme-wetghted average air concentration, or TWA), and

ACGIHTLV - 3 ppm (asa IS minute short term exposure limit, or STEL).

Air concentrations of concern for chlorine are:

.

OSHA PEL -1 ppm’ (as an c‘e"i‘l"in'g concentl'ation), o

Axr concentrations calculated from the analyttcal results were combmed ina formula, resultmg m an 8-hour tnme-wexghted '

average air concentration for each sample location, wluch was then compared to appllcable 8-hour employee“"""‘

detection limit air concentratton '0f 0097 ppm, for the shon-term samples and ﬁ'om
.Detectton limit concentrations vary tnversely wnth air sample volum



. Chlorine was detected in most of the samples analyzed (at low coneentratlons) The results ranged from undetected to
0.093 ppm, well below applicable occupational exposure limits. v

1L Air Sampling and Analytical Methods

Air samples were collected for chlorine dloxnde analysxs by bubblmg airatal m flow rate through approxrmately 15m
of an impinger solution (0.02% potasslum 1od|de in a sodium carbonatelsodrum brcarbonate buffer) in a standard glass =~
midget impinger. The analytical method (OSHA ID-202) specrt' ed the use of specxal "fntted"

glass "frits" allow greater contact between the sampled air and the solutlon in the i lmpmger Personal air samplmg pumps T

impinger ‘nozzZles. Smtered'

were calibrated to sample the air at a flow rate ot' approxrmately 5 hters per mmute ‘l‘hls alr samphng pump cal'branon'
:ibrator a pnmary (NIST-
traceable) standard air flow measurement devxce, with ‘the | unpmger o be used or samphng m-lme ‘llre flow rates

was performed before and after each sample was collected by using a Gllxan Ins ;

measured before and after samplmg were averaged The resultmg average ﬂow rate was multrphed by the duration of the

sampling period in order to get an air sample volume The analytrcal result (reported by the laboratory in mrcrograms) was

divided by the air sample volume (in cubic meters) in order to calculate the atr concentratron

Samples were collected for chlorine analysrs in a similar manner, usmg a ﬁlter cassette (lo ed wrth asrlver membrane -
filter and teflon preﬂlter), as specified in the NIOSH ('Nanonal lnstxtute for Occupatlonal Safety and Health) Analytrcal

Method #6011, at a flow rate of approxrmately l llter per ‘minute,

as the short-term/cellmg exposure lrmlts (2 - lS minute samples at each of those locanons, for ehlonne and chlonne ‘
dioxide). The three sample locations were chosen based on proximity to the source and potenttally exposed workers The

inlet to the sampling devxee was placed as elosely as possxble to breathmg zone herght ){"l'hesampl rnp, tubmg, and N

impinger (or filter cassette) were placed ina plasnc contamer before carrymg mto the processmg area and durmg samphng,

" in order to alleviate concern about potentlal breakage

“The analytical method used for the analysls of the chlonne dloxrde samples was the OSHA lD-202 method rhe llqmd -
impinger solution is analyzed with an ion. chromatograph equxpped wrth a conductmty detector and gradlent pump The -

chlorme analyt:cal method (NlOSH 601 l) also uses |on' chromatography wrth a 1 ¢ mnducnv




lIL. Discussion of Results

Chiorine dioxide was not detected manyofthesamples - e

Chlorine was detected in all but two of the twenty-one samples collected The mmal sample collected at e ehtller loeanonr o
could not be analyzed, because the ﬁlter cassette seal opened as thesample was ; i ‘
calculated for this sample locatron asssumed that the air concentratto; durmg thts pen Y

sample period (0.039 ppm). The short-term (I5-minute) sample results range

weighted average chlonne concentratrons found were all well ‘belofw | the occupat na _{prosure lumts “as shown’ m the -

following table:

Spray cabinet 0.021 ppm
Chiller | 0.023ppm
FSIS inspection station 0.022 ppm

breakage of the glass impingers or sample collection solutton sptllmg in the v1cmtty of the product, area air momtonng

(with the entire sampling apparatus contamed) was chosen as the most feasrble altematlve

IV. Conclusions

-

sampling pump (whxch draws air through the tmpmger) to the worker’s belt or pocket. Because of the possxbnhtyr for‘

Chlorine dioxide was not detected in any of the samples 'The sample results for chlonne were well below apphcble B

occupatlonal exposure limits.

The highestchlorinecoﬁcentration'fouhd:fin' e short-term

ceiling and ACGlH STEL of 1 ppm Tnme weighted ay rageehlormf oncehafatlons’y\,ﬂrege,alcsc:yeryloyy (Oozlppm- 0_2“3, )

ppm).

@ | |  co1a7s




Table 1

- Alcide Sanova site 2
-_Area Air Monitoring

 Chilorine Dioxide Results

 ‘OSHA PEL - .1 ppm (8 hr. TWA)
 ACGIHTLV .1 hom. :

(8 hr. TWA)

Samples collected: 10/5/99 (am shift) -3 ppm (15 min. STEL)
‘  Average | Mass Found/ Alr- 0 Al

Total = Flow  Sample Sample | Concentration Concentration

Sample Area Time  Rate  Volume Clo2 CIO:3 GOz :
- Number , (min) _(Lpm) _ (m3) (ug) (mg/mS3) (ppm)
10501 | by spray cabinet | 225 5 ngs < <0.018 <0.0064
10502 | Chiller, egtx:ancc 225 5 1125 < <0.018 <0.0064

10503 USDA station 225 5 1125 << <0.018 <0.0064
10507 by spray cabinet 15 S 0075 <2 <0.27 <0.097
10508 | Chilier, e(xiltranoe 15 K] 0075 < <0.27 <0.097

en )
10509 USDA station 15 5 0075 < <027 <0.097
10519 | By spray cabinet | 225 S 1125 <2 <0.018 <0.0064
10520 | Chiller, entrance 225 5 1125 ) <0.018 <0.0064
, end
10521 USDA 225 S5 1125 < <0.018 <0.0064
10531 By spray cabinet 15 K 0075 <2 <027 <0.097
10532 | Chiller, entrance 15 5 0075 < <027 <0.097
end
10533 USDA 15 S .0075 293 <0.27 <0.097
10534 Blank - - - <2 - -
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Samples collected: 10/5/99 (am shift)

 Table2

Alcide Sanova Site 2
Area Air Monitoring
Chlorine Raults o

‘Mass Found/

L~ 1 ppm (celling

~ ACGIH TLV -.5 ppm (8 hr. TWA)
- -1 ppm(lS min. STEL)

Al

Alr "
Sample Coneentnﬂon Coneentnﬂon
Sample Area Ch Ch
Number ‘ AL 3 , (1g) (_fﬂs) {ppm)
10504 | by spray cabinet 75 1.0 75 7.0 0.093 0.032
10505 Chiller, entrance VvOID - - -
end '
10506 USDA station 75 1.0 75 9.8 0.13 0.045
10510 | by spray cabinet 15 1.0 15 34 0.22 0.077
10511 Chiller, entrance 15 1.0 15 1.8 0.12 0.041
end
10512 USDA station 15 1.0 15 4.1 0.27 0.093
10513 by spray cabinet 9% 1.0 90 12 0.13 0.046
10514 Chiller, e;trjance 90 10 90 10 0.11 0.039
en
10515 USDA station 90 1.0 90 74 0.081 0.028
10516 by spray cabinet 90 1.0 90 1.5 0.016 0.0056
10517 Chiller, egtranc’e 90 1.0 90 3.7 0.041 0.014
’ en
10518 USDA station 90 1.0 90 2.6 0.028 0.0098
10522 | by spray cabinet 75 1.0 75 2.1 0.027 0.0094
10523 Chiller, entrance 75 10 75 2.1 0.027 0.0094
end
10524 USDA station 75 1.0 75 1.9 0.025 0.0087
10525 by spray cabinet 15 10 s <1 <0.067 <0.023
10526 Chiller, ecrlnrance 15 1015 1.4 0.096 0.033
10527 USDA station 15 L0 15 <1 <0.067 <0.023
10528 By spray cabinet 9% 1.0 90 1.8 0.020 0.0068
10520 | Chiller,entrance | 90 10 90 3.7 0.041 0.014
end '
10530 USDA station 90 1.0 90 2.5 0.028 0.0096
10535 Blank - -
8 Hr. TWAS - conservatlvcly calculated (mults of " " d

Spray cabinet - (Sample numbers - 10504, 10, 13, 16,
{75 min. (. 032ppm) +15(.077) + 90( 046) + 90(

22;"”25

15(.033) + 90(.014) + 30(.014)] / 480 min. = 0.023 ppm

USDA station - (Sample numbers - 10506, 12, 15, 18. 24,27, & 30) (75 min.(. 045 ppm) + lS( 093) + 90( 028) + 90( 0098) + 75( 00
+l5(<023)+90(0096)+30(0096)]/480mm=0022ppm :

% 28). uncaimipled 30 m

‘unsampled . perioc ual to last sampled period)
0036) + 75(.0094) + |5(<0023)+90(0068)+30(0068 )} / 480 min. = 0.021 ppm
Chiller - (Sample numbers - 10511, 14, 17,23, 26, & 29) [75 min. (.039 ppm) + 15(.04 1ppm) + 90(. 039)1+w90( 014) +7 75( 0094) N




