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PREFACE 

The Hazard Evaluations and Technical Assistance Branch of HIOSH conducts field 
investigations of possible health hazards in the workplace . These 
investigations are conducted under the authority of Section 20(a)(6) of the 
Occ11patlonal Safety and Health Act. of 1970, 29 u.s.c. 669(a)(6) which 
authorizes 'the Secretary of Health ·and Human Services, following a written 
request from any employer or authorized representative of employees, to 
determine whether any substance normally found in the place of employment has 
potentially toxic effects in such concentrations as used or found. · 

The Hazard Evaluations and Technical Assistance Branch also provides, upon 
.request, medical, nursing, and industrial hygiene technical and consultative 
assistance (TA) to Federal, ·state, and local agencies; labor; industry and 
other groups or fndividuals to control occupational health. bazards and to 
prevent related trau.a and disease. 

Mention of company names or products does not constitute endorsement by the 
National Institute for Occupational Safety and Health. 
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'1. SUlMAft 

In Moveaber 1983, the •ational Institute for occupational Safety and 
Health <•IOSH) received a request from the Kontana Department of Health 
for assistance in evaluating e~posures to pentachlorophenol (PCP) a.ong 
Kontana residents whose homes bad been treated with wood preservatives 
containin& PCP. 

•IOSH and Kontana H.D. investigators conducted evaluations of nine 
ho.es during Moveaber 29 - December 1, 1983, and si~ additional homes 
on August 14 - 16, 1984. Skin and wood surface wipe samples were 
collected along with air sa~les in each home . Urine samples were 
collected fro. all available residents. 

•o airborne PCP was detected ((7 ug/a3) in any of the fifteen homes 
that were sampled. Wipe sa.ples of wood surfaces contained up to 380 
ng/~ PCP. •o PCP was detected in skin wipe samples. The 23 
potentially exposed residents had urine PCP concentrations ranging up 
to 35 ug PCP/graa creatinine (g.Cre.) with a mean of 12 ug PCP/g . Cre. 
Seventeen urine samples from the control group ranged up to 11 ug 
PCP/g.Cre. with a mean of 4 ug/g.Cre. 

Sy.pta.a of known adverse health effects do not occur until urinary PCP 
concentrations exceed 150 ug/g Cre. 

On the basis of the data obtained in this evaluation, it has been 
deterained that there were no known health hazards due to PCP exposure 
in any of the b~s that were studied at that time. Recommendations 
for reducing exposure are included in Section VII of this report. 

IEYWORDS: Pentachlorophenol, PCP, Chlorophenol&, Wood preservatives. 
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11. J.IITRO'DUCTIOII 

1n Mov~er 1983, the National Institute for Occupational Safely and 
Heal~b (IIIOSK) received a request from the Montana Department of Health 
and Environmental Sciences for assistance in evaluating exposures to 
pentachlorophenol (PCP) among northwest Montana residents whose homes 
had been treated with wood preservatives containing PCP. 

Durin& Move.ber 29 - December 1, 1983, NIOSH investigators conducted 
environaenlal and urine sampling in nine log homes and the ~esults of 
~hat survey were sent to the Montana Department of Health on February 
15, 1984. In June 1984, the Montana Department of Health and 
Enviroa.ental Sciences requested further assistance to develop their 
laboratory•s ability to analyze air and urine samples for PCP and 
letrachlorophenol (TCP). 

on August 14-16, 1984, NIOSH and Montana Health Department 
investi&ators conducted side-by-side sampling for PCP and ICP in nine 
ba.es. Three of these had also been sampled during the earlier 
survey. The resul~s of the follow-up survey were sent to the Montana 
Deparbaen~ of Keal~h on January 28, 1985. the Health Department 
distributed the results of both surveys to the log home residents. 

111. !IACI.GROUIID 

The 15 homes of this study were treated with wood preservatives by a 
variety of .ethods (Tables I and 11). Ihe most common product used by 
occupants who treated their own homes was "Nevarot••, manufactured by 
Texas Refinery Corporation. It contains 4.4~ PCP and 0.6~ TCP and was 
used by seven of the homeowners . Another product used in one home was 
"Jasco Penta 40" which contains 34 . 7~ PCP and 4.7~ TCP with 
instructions to dilute with 10 parts of diesel fuel. The logs of one 
house had been pressure treated by a lumber yard. Ihe other homes had 
either been treated with un~nown wood preservatives or the occupants 
w~re not sure if the homes had been treated. A few of the treatments 
were applied by spraying but in most cases the logs were simply brushed 
with the preservative. 

IV. METHODS 

S~in and surface PCP and ICP contamination was studied by obtaining 
wipe samples from the palmar surface of the hands of some residents and 
{com various wood surfaces in the homes. The samples were collected on 
Vhatman8 smear tabs moistened with distilled water and were analysed 
by hi&h pressure liquid chromatography. The accuracy and precision of 
this wipe procedure are limited by variations in surface 
characteristics that effect samplin~ efficiency. Therefore. the 
results should only be considered rou~h measures of relative 
contaaination. 
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•rosK collected 49 air samples for PCP and TCP using two methods. The 
air sa.ples collected during the first survey were.each drawn at a flow 
rate of 1.5 liters per minute through a ahed cellulose esler men\branc 
filler connected in series to a midget impinger containing 15 ml of 
etb~lene glycol. After sampling, the filler vas removed and added to 
tbe i~inger solution. Ten milliliters of methanol were added to each 
sa.ple prior to analysis by high performance liquid chromatography 
(8PLC) using ultraviolet detection at a wavelength of 254 nanometers 
(IIIOS8 Ret.bod S-297) .1· 

During t.b~ second survey a solid sorbent saapli~g method2 was used 
along wit.b tbe iapinger method. The air samples were collected on 
silica gel tubes at a flow rate of 1.0 liters per minute for five to 
six hours. Each saaple was desorbed in methanol with 30 minutes of 
sonication before analysis by 8PLC. 

Bulk sa.ples of "llevarot" and "Jasco" were analysed for polychlorinated 
dibenzodioxins (PCDDs) and polychlorinated dibenzofurans (PCDl''s) by gas 
cbroaatograpb~/aass spectrometry with selected-ion aonitoring. 

Fort~-one urine samples were collected from potentially exposed 
residents and 11 control samples were collected from 14 county 
goveru.ent workers (three were tested on each visit) with no known PCP 
eEposure. After collection, each sample was preserved with two to 
three drops of concentrated hydrochloric acid and kept frozen until 
analysis for PCP by gas chromatography according to NIOSH Method 
8303.3 Qualitative analysis for TCP was done by comparing the 
retention times of each of the three isomers with the retention time of 
PCP. 

V. EVALUATIOM CRITEKIA 

Hu.an Exposure to pcp4,5,6,7 

Pentachlorophenol dust and mist cause irritation of the eyes and upper 
respiratory tract. Absorption results in an increase in metabolic rate . 
and fever. Prolonged skin exposure causes an acneform dermatitis and 
solutions of PCP as low as 1~ may cause irritation if contact is 
repeated. 8uaan exposure lo dust and mist concentrations &realer than 
1000 u&/a3 causes pain in the nose and throat, violent sneezing, and 
cough; 300 ug/a3 .ay cause some nose irritation; persons acclimated 
to pentachlorophenol can tolerate concentrations up to 2400 ug/m3 
Pentachlorophenol readily penetrates the skin, which has been 
det.e~ined to be the primary route of exposure in most of the 
fatalities that. have occurred. 



Pa&e 4 - Heal~h Hazard Evaluation Report Mo. 94-053 & 84-425 

Intoxication is characterized by weakness, anorexia, weight loss, and 
profuse sweating; there also may be headache, dizziness, nausea_, 
voaiting, shortness of breath, and chest pain. In fatal eases, the 
bod~ te.peralure is frequently extremely higb and death bas occurred as 
early as three boars after the onset of s,mptoms. The risk of serious 
intoxication is increased during bot weather . Persons with impaired 
liver or kidnej function are more susceptible to the effects of 
pentachlorophenol. 

Enviroa.ental eKPQsure liaits for protecting the general population 
bave not been developed . The current OSHA standard for 
pentachlorophenol is 500 micrograms of pentachlorophenol per cubic 
~ter of air (ug/a3) averaged over an eight-hour work shift. This 
was adopted froa ~be a.erican Conference of Governmental Industrial 
Hygienists, Threshold Limit Value (TLV), which is still set at 500 
ag/a3.8 However, workplace standards should not be directly 
applied to envirou.enlal exposures experienced by the general 
population. Threshold limits are designed to protect healthy adult 
workers and aay not provide the margin of safety necessary to protect 
children or persons with impaired health. Also, these limits are 
desi&ned for exposures over an eight-hour work shift and attempts to 
extrapolate these liaits to account for longer exposures may not be 
valid. 

Aniaal studies have shown that technical grade PCP is capable of 
causing chloracne and chronic liver damage. Rexaehlorodibenzodioxin 
(HCDD) is probably the major contaminant responsible for these 
effects. PCP bas also been found to be embryotoxic in laboratory 
aniaals. The effects occur in early gestation, resulting in resorbed 
eabryos and teratogenic effects (e.g. skeletal abnormalities and 
subcutaneous edema). Very few women have been employed in the lumber 
industries, thus. there are no reports of pregnant woman being exposed 
to PCP.9 

Biolo&ieal Ronitorin& 

Chronic PCP exposure is best studied by urinalysis. PCP exposures 
produce first order absorption with enterohepatic circulation and first 
order eliainalion. Humans will eliminate 86~ of absorbed PCP in the 
urine within one week, provided plasma concentrations do not exceed 500 
ag/liter. S,.ploms of PCP exposure begin to be noted when urine PCP 
levels reach 200 ug/liler. Urine PCP levels up to 40 ug/liter have 
been reported for ~unexposed" populations in previous studies.lO.ll 

The delectable presence of chlorophenols (CPs) in the blood and urine 
of aosl individuals tested so far in the general U.S. population has 
caused .ueh concern amon& environmental investigators over the past 20 
~ears. CPs have been identified in a wide variety of environmental 
sa.ples. particularly, industrial and sewage effluents. their 
conli&uous sediaenls and a variety of biota including fish and 
poultr~. The lar&esl portion of the CPs being dispersed in the 
euviroa.eul are the PCP formulations used for wood preservation.l2 

http:preservation.l2
http:studies.lO.ll
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Coat .. inants and Derivatives of Chlorophenol Formulations 

The chlorophenol& are readily photoly~ed and biodegraded, thus, their 
half-life in .ost aquatic environments generally does not exceed 5 
days. Of ~he CPs, PCP bas the highest bioaccumulation potential which 
is probably only about 1000 times the concentration in water. The 
greater poteatial for chronic toxic effects appears to be the result of 
the cont..inants and derivatives of the parent compounds. 
2,4,6-trichlorophenol, for example, bas been shown to be carcinogenic 
in ..le rats as well as male and female mice. Another recognized 
problea is the aicrobial induced methylation of CPs to their 
correspondia& chlorinated anisoles which cause the tainting of water, 
fish, and fout.l2 

By far the greatest concern over the ubiquity of CPs in the environment 
bas been their association with polychlorinated diben~o-p-dioxins 
(PCDDs). These isomers vary widely in their acute toxicity, with 
2,3,7,8-tetrachlorodiben~o-p-dioxin (TCDD) being the most toxic and the 
.ost widely studied. On a .olecular basis, this compound is the most 
poisoaoas synthetic cheaical known. Human exposure to 2,3,7,8-TCDD has 
induced chloracne, polyneuropathy, liver dysfunction, and enzyme 
elevations. Ani-.1 studies have shown the comround to be teratogenic, 
eabryotoxic, carcinogenic, and cocarcinogenic. 3 

Balk solutions of PCP preservatives have never been found to contain 
2,3,7,8-TCDD13 and rarely contain significant quantities of the other 
TODD iso.ers. Up to several hundred ppm of the less toxic 
higher-chlorinated isomers may be found in many formulations. A more 
serious problea ..y arise from the action of light or beat on CPs 
whereby PCDDs .ay be foraed. Tri and tetra chlorophenols, in 
particular, ..y be transformed into the more toxic PCDD isomers, 
iocladia& 2,3,7,8-TCDD.l2,13 

Kore sensitive analytical techniques will be required before any 
estiaates can be .ade in correlating human exposure to chlorophenols 
with huaan exposure to PCDDs. Mevertbeless, many investigators 
consider the evidence to be sufficient to argue that chlorophenols are 
~he ~or known source of PCDDs in the environment12 and that all 
ases of peota and tetra chlorophenol& should be banned. The use of 
chloropbenols as wood preservatives was banned in Sweden in l97s,14 
pri.arily because of the "alarain&" a.ounts of 
letrachlorodiben~odioxins found to be formed durin& the combustion of 
chlorophenols.lS 

http:chlorophenols.lS
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~PA. Regalat.ions 

ln 1981, the u.s. EPA. initiated action to cancel or deny regist~ation 
for pentachlorophenol home and farm uses unless the terms of 

of 
registration were modified. The modifications included the p~ohibition 

using PCP indoors and the treatment of wood intended for indoor 
use. Also prohibited vas the use of PCP in a manner which may result 
in direct exposure to domestic animals or in the contamination of food, 
feed, or drinking and irrigation water. The other modifications were 
designed to protect people from the acute hazards of applying PCP. 
Included were requirements for the use of impervious gloves and 
disposable coveralls for PCP brush-on methods. More impervious 
clothing and half-mask respirators were specified for PCP spray 
aethods. 16 

VI. RESULTS MID Dl.SCUSSIOR 

The results of air, wood surfaces, skin, and urine sampling are 
presented in Tables 1. and 11. No PCP was detected (<7 ug/m3) in 
any of the ai~ samples. The analytical limit of detection for PCP in 
the silica gel samples vas somewhat higher than expected. The 
"standard method of PCP analysis" published by Vulcan Materials Company 
reports a limit of detect ion of 0. 3 ug I sample. 2 ·NIOSH • s contract 
laboratory vas able to achieve a limit of detection of 3 ug/sample. 
The major difference between the two m~thods is that the published 
aethod uses acetonit~ile to desorb the silica gel samples whereas the 
NlOSH lab used methanol. 

Wipe sa.ples of wood surfaces contained up to 380 ng PCP/cm2. No PCP 
vas detected in skin wipe samples. However, it should not be concluded 
that skin absorbtion vas not an important route of exposure. In a 
study of log home residents by the Kentucky State Health 
Uepartment,17 air samples were taken in a home from which the logs 
had been dipped in a 5~ PCP solution about five years earlier. Indoor 
air PCP concent~ations were only 0 . 2 to 0.4 ug/m3, but urinary PCP 
levels among the five residents ranged up to 216 parts per billion 
(ppb). The fact that the highest PCP levels were found in the youngest 
children (a~es 2 and 4) could be the result of their skin contact with 
tcealed ~,od surfaces while playing. Skin exposure may be difficult to 
delect because PCP is rapidly absorbed through the skin. such that only 
recenl exposures would be detected by skin wipe sampling. 

The urinalysis results offered the best indicator of PCP exposure 
(Tables I & 11). The 34 log home residents had urine PCP 
cc>ncentrations ranging from <1 to 35 ug PCP/gram creatinine (g.Cre.) 
vilh a mean of 10 ug PCP/g . Cre. However. it appears th~t some of the 
log homes did not have interior surfaces treated with PCP. Therefore, 
residents of those homes were removed from the "exposed" group if 
residents v•~re not sure that interior surfaces had been treated and the 
wood surface wipe samples were negative (residence numbers 4.7,10. 
1.1,1.3, and 15). Then 23 .. ellposed" log home residents had urine PCP 
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concen~ra~ions ranging from <1 to 35 ug PCP/g. Cre. with a mean of 12 
ug PCP/g. Cre. Seventeen urine samples f~om the eont~ol &roup ranged 
froa <1 to 11 ug PCP/g. ere. with a mean of 4 ug PCP/g. ere. 
Therefo~e. residents of homes with interior PCP treated mate~ials are 
significantly .ore likely to have higher urinary PCP levels than that 
found in the gene~al population (Students ftt" test, p <0 . 005) . 

Residence nuabers 1 and 3 provide good "before and afte~" comparisons 
of u~ine PCP concentrations among residents of recently treated homes. 
Before .oving into the PCP treated homes, siE people had urine PCP 
levels ranging up to 6 ug/g.Cre . with a mean of 4 ug/g. ere. After 
living in the treated houses for several months, their urine PCP levels 
ran&ed froa 1 to 31 with a mean of 19 ug PCP/g.Cre. 

~ health guidelines have been developed for limiting the urinary 
concentrations of PCP found in persons among the general population . 
For PCP workers an eEposure limit of 1000 ug PCP/g, Cre. has been 
su&&ested.18 However, symptoms of PCP eKposure have been associated 
with u~ina~y levels as low as 200 ug PCP/liter11 (Approximately 150 
ug PCP/g. ere., based on average creatinine eEcretion rates). 

Airborne tcP was "detected" in five homes with levels ranging from 14 
to 250 ug/a3. Wood surfaces contained up to 60 ng/cm2 and four 
people bad tcP on their hands ranging from 50 to 110 ng/cm2. 
However, only trace amounts of TCP were found in the urine of one 
~esident and one control. Furthermore, the urine TCP "appeared" to be 
the 2,3,5,6 or 2,3,4,5 isomers, whereas, the environmental TCP was 
reported to be the 2,3,4,6 isomer . Therefore, all the TCP results 
should be considered suspect. 

•o 2,3,7,8-TCDD vas detected in either bulk sample (Table Ill). The 
heEa, hepta, and octa isomers of PCOD and PCDY were found in 
concentrations typical of chlorophenol preservatives. 

Yll. COIICLUSIOIIS. DISCUSSION and RECOMMENDATIONS 

It has been shown that residents of homes treated with chlorophenol 
preservatives are likely to have urine PCP levels greater than that 
found in the general population. All the exposure levels found wcce 
well below what would cause any symptoms of known health effects . Pasl 
sludies o£ hu.an exposure to PCP have focused on these readily 
observable symploms . However, current knowledge is lacking in several 
areas, such as PCP•s polenlial effects on reproductive heallh and 
polential long- lerm e~posure to dioxins as a result of PCP use. the 
latter is a aajor concern for environmental investigators who assume 
thal ca.bustion will be lhe ullimale .{ale of many chlorophenol treated 
products. thereby providing a major source of dioxins in lhe 
environ8Cnt. 

http:su&&ested.18
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Recent EPA restrictions will help limit environmental inputs of CPs and 
dioxins that result from what many consider to be the senseless 
consumer uses of CP formulations. The editor of "The Old-House 
Journal-19 eapressed the opinion that it doesn't make much sense to 
"use such a powerful killer (as PCP] when superficial brushing or 
dipping doesn•.t give long-term effectiveness anyway". Various 
l~toxicity varnish-type water repellents were recommended for most 
applications. especially indoor use. 

For those who already have indoor CP treated surfaces, the application 
of 	varnish or pol~rethane sealers will help reduce the vaporization of 
pep,20 PCP treated materials should be kept out of reach of small 
children. Treated· wood products should never be burned. 
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flon~ Wll~ trPIItP.~. 

N.ll. 
N.U. 
N. LJ 

2• 
N.U. 
N. U. 

H.D. 

20 

N.il. 

N. D. 

Person 11 N. D. 
Person 12 N.D. 

N.D. 
N.D. 

Person 11 
PP.rson 12 

18 
17 

15 
10 

Tt!P. lnm: w~>re tr,.~tP~ wft." 10 
qa1lon~ of 11n unltMwn Pr.P-tvllf' 
J)rPSPF'Vfttfvn 11h011t. f, VPIIF'~ llttn , 
The 1ons ~PrP thPn lpft. 
outtlnnrs for I J I? VPar~ hPfo,.,. 
hutltffn~ the housP. 

N.IJ, 
H. U. 

N.U . 
N.LJ . N. D. N. D. 

Person 11 N.D. N. D. Person 11 8 !i 7 q~llnns of "NPv~rot" wPrP 
appl1Pt1 only t.o t"P nutsfrll' of 
t"e hnusP. 4 cn;~ts nf urpthllnP 
v;ornish ~1pre a11pliPt1 t.n intlonr-
1 oq surfllcp~ . 

~l!llt.i? 1!. 
L1 v1119 l!oom 

1. L 1 viug ltoo111 
lleoru<>m 

N.U. 
N.U . 
N.U. 

N.ll. 
N.U. 
N. U 

JU 
llO 
N.D. 

N.O. 
N.U. 
N.LJ . 

Person 11 
Person t7 

13 
10 

fi 
6 

3-l/? qallons of "Ja~cn" ~PrP 
app11P~ to the ins trlp 11nrl t~ 
nutsfctP n f the hn1t ~P ahNat A 
Ptnnths ~""· Th" hnu~e fs l'nf' 

ypt orcura1Prl . 

con tfnue CI 

­



TAIILE I 
fcnntfnued)
MF.TA ~4-(1~3 


Lncetton 

Resfiff'nce 16 
lldr0011 
Pent" 
lttchen 

Rest...nce 11 

Afr C1.1a/•~ 
RP y-

II.D. I.D. 
II.D. II.P. 
1.0. 1.0. 

Wood Surf1ce1 Cnolc.Z) 
PCP TcP 

I.D. N.D. 
II.D. N.n. 
I.D. I.D . 

llow.her ~!H'I•cellller I, I"

Slfn ~urf•r.~s (nalcw2~ 
ptp CP 

P~rson II II.D. llll 
Perton 12 II.D. ~ 

fiil 


Urtne
'"' 

Person II 7 
Pl!rson 12 S 

U!J Pt:P/!""•• 
cre1tht~~e 

4 
!i 

C...-ents 

? gallons nf •~tevarnt• wre 
lllrtltd fnstcte t,.. ~w.,.nt 
1boat I yl!ar ·~· 

Attic 
ICttc~n 

II.D. 
I.D. 

II.D. 
1.n. 

I.D. 
II.D. 

II.D. 
M.D. 

hriOft II II.D. 50 Person II 5 6 T~ nccupants m.ect tnt" thfs 
5n yr ol(t -H lhout ?.yrs lfM. 
They we~ 1t0l sur. t f thfo lmts 
had e-.r ~n treat~~ . 

Residence II 
lorth Vall 
South Well 
West van 

Resfflence I~ 
llorth N111l 
Vest Nell 
Upstairs 

'lt•lts of D•ti!c

II.D. 
II.D. 
II.D. 

II.D. 
II.D. 
I.D. 

ttftft to 

II.D. 
II.D. 
II.D. 

II.D. 
II.D. 
II.D. 

15 

II.D. 
?AO 
II.D. 

II.D. 
II.D. 
I.D. 

70 

II.D. 
II.D. 
II.D. 

40 
60 
II.D. 

2fl 

Person II 

Person II 

N.D. 

I.D. 

'-0 

50 

II.D. 

"' 

Persnn II 

Persnn II 
Pf'rSon IZ 
PeriOft 13 

II.D. 

7 

7 ' 
s 

!i 
20 

' 

JO o111lnt1s of • ..,.,llrot• wu 
appliPcf to the fnstde lin~ thP 
out•t• t~f t'"" '"'"~ •hnut 4 
ye1tr1 1!'0. 

ThP ln~' we~ tr~ated at a 
lt~r ~ard at>nut 13 ''"""' ~~~. 

(I.D. • nonr. detected) 

•• • 1t0l analysed 



TAIL[ II 

Pentlchlorophehol (Pf.P) 1nd Tetrlchlornphenol (TCP) Concentr1tfon1 • 

Atr. Non~ ~•rf•ces. and Urtne 


Moatlna Restdtnces 

KETA 84-425 


August 14·11. 1984 


Loc1tton Atr Cual~ 
PCP T 

llood Surf•ce• '"ficwfl
PCP P PPI 

_.,.._,CP 
ag PCP/wr•• cre1tf•tne 

Urfne·TCP
PPI 

C~nt1 

Rutdence II 
ltttchen 
S.drooa 

R~si&!nce 13 
ffrepl1ee ,..ntle 
lhtng Roo• 

1.0. 
1.0. 

II.D. 
I.D. 

32 
54 

II.D. 
II.D. 

310 

80 

1.0. 

l.ll. 

Person II 37 
Person 13 40 
PeriOft 14 12 
Perton l!li 41 

Person 11- ---2&­
Person 12 3 
Per1011 13 1 

J!t 
If 
31 
17 

25 
2 
I 

1.0. 
1.0. 
II .D. 
tr•c. 

II . P. 
II.D. 
••D. 

nne ...... co.t of 
areth1ne warnts~ 
was P,lted after 
U.. ftrtt IIIOSH 
wtttt (Table 1) . 

No di11n~s wrt! •ft@ 
tfnce tht! ffrst 
IIO~H whtt. fT•IIle J). 

RetltJence IS 
l t vtnp Roo• 
1st floor Closet 

ti.D. 
1.0. 

I.D. 
II.D. 

1.0. I.D. 
Person II 
Person 12 

30 

' 
22 
7 

1.0. 
't.O. 

lo chan~• were Met. 
stnce the first 
IIOSH wtstt (Table 1). 

Residence 110 
lathrOOII 
loft 
Ltvlng Roo. 

• 
M.D. 
I.D. 

1 .0. 
I.D. 


1.0. 1.0. 


Person 11 
Persnn 12 

1.0. 
1.0. 

I.D. 
1.0. 

•I 

4 
4 

I.D. 
I.D. 


I.D.
I.D. 

II.D. 
11.n.

Th@ pres~nt occup1nt1 
wre nnt st~re ff tlw 
lfotlse had ewer ~" 
treated. 

The floor •n• cahtnets 
wre treated wl th 1n 
untnnwn su~st1nce. 

,,.._ Inside nf the 
llouse wu tteete.t wftll 
leftrot 2-3 ye.rt "90· 

Residence Ill 
letlroo• 
lhtng Roo• 

,, 
Residence liZ 

ltttchen .....,. 
1.0. 

II .D. 
I.D. 

1.0. 

26 
1.0. 

II.D. 
1.0. 

so 

1.0. 
1.0. 

II.D. 

Penon II 
Perton IZ 

Peraon ll 
Person 12 

I 
2 

7 
4 

eontt11aed 



TARtE II 

locattnn 

Rutltence 113 
ltvfn!l Roo"" 
llf!drnn., 

(continued) 

UrifiP-PCP llrfne-TCP 
"Pfl( 

N.D. 

C01111ents 

Th~ nutst~~ nf t~ 
t>nttSf' was spr11yr,t 
wft.f> 1 JO-I'iJ sn lutfnn 
nf PCP t~hnut I YPilrs 
lleG. 

Afr tusf.tll 
Pf.P fcJS 

Wood Surfeces (n,fc~J 
. ptp r.F ~~s t~ PCP/~raM cr~&tfnine 

M.P. N.D. 
N.D. II.D. 

N.D. N. D. 
Person II 9 R 

Rest !tenet' 114 
Bedrn011 
Nnrtroftlll 

Rf'Sicl@nr;e liS 
lletlron11 
lftchen 

H.D. 
I.D. 

II.D. 
1.0. 

:JS .. 

I.P. 
N.D. 

320 ND. 
Person ll 
Pf'rsnn 1?. 

29 

·~ 
71 
311i 

N.D. 
I.D. 

llf'Yftrnt VftS ftrplff'd t~ 
~n- vall ebnat 4 y~ers 
ft~o. thP.n ~ c~ftts nf 
tlrf'tt>•n•,. v~trnhh vas 
IPPlff'd 

II.D. N.n. 

P~rson fl 
Puson I~ 
Person ll 

ll 
'I 

11.n. 
!» 
3 ..... . "·"·II.D. 

II.D.

Tlw! Nct.ctrnuntl of tfoh 
hnus~ ts tmf:nf'Wn. 



TABLE III 

ISOMER GROUPS OF PCOOs AND PCOFs FROM PCP SAMPLES 
~1ontana Residences 

HETA 84-053 

Quantity found in SE!Cified sample, u~/g 
Cl-substituted dloxin ~!-su5st~tuted 1uran 

Isomer Group Nevarot 5,; Jasco 401 Nevarot 51: Jasco 40S 

Mono NOI NO ND NO 

Di NO NO ND 0.06 

Tri NO ND ND 0.9~ 

Tetra ND ND 0.20 3.6 

Penta ND 0.14 0.90 6.7 

Hexa ND 7.0 4.4 40 

Hepta 1.6 14 2.1 8.0 

Octa 31 62b 0.40 1.2 

LOOC 0.025 0.025 0.025 0.025 

a Not detected; <LOD. 

b Capillary column was overloaded, probably causing a low result. 

c Limit of ~etectinn, ug/g. 
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