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REFER TO:

RECEIVED
N.C. Dept. NRCD

NOV 14 1330

HAND DELIVERED

Winston-Salem

Mr. Steve Weiss .
Regional Oifice

Division of Environmental Management

North Carolina Department of Environmental,
Health and Natural Resources

8025 North Point Boulevard, Suite 100

Winston-Salem, North Carolina 27106

t

RE: I-40 Industrial Park - City of Winston-Salem Property
Dear Steve,

Enclosed please find a copy of the ground water sampling
results compiled and presented by Trigon Engineering Consultants,
Inc. relating to the Winston-Salem business park.

As you can see all compounds are below quantitation limits.

Please review this report at your earliest convenience. I
will be contacting you shortly to discuss the situation further.

I had a good conversation with your counsel, Peter Rasco. He
confirmed the legal position of the division that neither state
law or regulation would impose any 1liability on the City of
Winston-Salem, or prospective purchaser and its lender, relating
to the property in dquestion. Any 1liability for potential
remediation costs would only be assessed to the party determined
to be responsible for the discharge of the materials into the
environment. The reports clearly indicate that no such discharge
is occurring at this time nor has such a discharge occurred since
the City acgquired the property.

Subject to your final analysis of the information at hand, I
believe that no further action would be appropriate or necessary
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to satisfy any prospective purchaser as tao the environmental
condition of the property nor would any action be mandated by

state law or your regulations.
I look forward to hearing your comments on this report.
Sincerely,
H@USE & BLANCO, P.A.

g
Ranald A. Matamoros

RAM/sml
Enclosure
cc: Ronald G. Seeber, Esg.

c:sw.ltr/sml
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Carolina Income Properties
Post Office Box 1066
Lexington, North Carolina 27292

Attention: Mr. Robin Team

Reference: Groundwater Sampling Results
Wwinston-Salem Business Park
Wwinston-Salem, North Carolina
Trigon Job No. 015-90-105

Gentlemen:

Trigon Engineering Consultants, Inc. is pleased to provide this
initial report of work in regards to Trigon Proposal No. 011-90-
114-P associated with the request to provide limited sampling and
analysis of three existing groundwater monitoring wells installed in
1990 by Engineering Tectonics, P.A. at the above-referenced site. Our
results for the work performed are provided below.

On October 22, 1990 personnel from Trigon sampled three (3)
groundwater monitoring wells (MW-2, MW-3 and MW-5) previously in-
stalled by Engineering Tectonics at the referenced property. Informa-
tion concerning the construction of the groundwater monitoring wells
MW-2 and MW-3 in well construction logs provided did not correspond
directly with information indicated on monitoring well field tags.
Therefore, well tag information is included in this report.

Information gathered from the well tags and well logs provided
(Table 1 and attachments) indicates that the top of the well screen is
below the static water level measured on October 22, 1990 by Trigon
(Table 2). This condition would limit representative sampling for
floating volatile organic compounds. An evaluation of environmental
conditions for these compounds is therefore limited.

The static water levels as measured by Trigon in the monitoring
wells sampled (MW-2, MW-3 and MW-S) ranged in depth from 22.0 feet to
28.3 feet below the surface of the ground (Table 2). Prior to the
sampling of the groundwater monitoring wells, 2 well volumes were
removed from each well with individually prepared laboratory bailers.
Because of the slow recharge rates only 2 well volumes were removed
during the well purging activities. Well data, including water pH,
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water temperature, static water level and well volume were collected
at each monitoring well (MW-2, MW-3 and MW-5) sampled (Table 2).
Temperatures are within the range typical for the area but the pH is
below typical values in monitoring wells MW-3 and MW-5.

The water samples from the three monitoring wells were screened
in the field with an organic vapor analyzer (OVA) for volatile organic
compounds (Table 3). The Foxboro Model 128 OVA used for the sample
screening operates on flame ionization detection and provides a
relative concentration of organic vapors in ambient air. Upon screen-
ing the water samples, no volatile organics were detected with the
OVA.

After the water samples were retrieved from the monitoring wells,
the water samples were placed in laboratory prepared jars and placed
in coolers with ice packs (4°C) for shipment to Industrial and Envi-
ronmental Analysts, Inc. (IEA) for chemical analysis. Based on
compounds previously reported as being detected, the water samples
from monitoring wells MW-2 and MW-5 were analyzed for Method 625
Base/Neutral compounds and MW-3 was analyzed for 625 acid extractable
compounds. Analytical Method 625 Base/Neutral extraction was used to
determine previously detected compounds (phenanthrene, flouranthene,
pyrene) in MW-2 and MW-5 (phthalate) as indicated in the Engineering
Tectonics report of April 22, 1990 to Hawknest, Inc. Method 625 Acid
extractable analytical techniques were used to evaluate the presence
of phenol compounds previously reported in MW-3. While the Engineer-
ing Tectonics April 22 report indicated minute quantities of pesti-
cides also being detected in MW-2, a review of laboratory data submit-
ted in the report copy to Trigon indicated values were undetected
(Attachment A). Therefore pesticides analysis was not performed.
Metals detected in MW-2 (arsenic, copper, zinc) and MW-3 (zinc) were
within allowable state standards for groundwater so no analysis was
performed during the sampling efforts by Trigon. An equipment wash
blank was performed on the bailer used for MW-5 with subsequent
analysis for 625 Base/Neutral/Acid extractable compounds.

The laboratory analysis are attached. Data reported by IEA
indicated that compounds analyzed were below quantitation limits
(Appendix B).

The results of the recent sampling indicates that the groundwater
from the monitoring wells (MwW-2, MW-3, MW-5) did not contain detect-
able concentrations of compounds identified, by the analytical refer-
ence methods selected, based on previously reported sampling by Engi-
neering Tectonics. Some of the compounds detected previously are not
readily soluble in water. The recent sampling results indicate that
the compounds were undetected and may have migrated or degraded.
Information contained in this report is based on limited retesting of
existing monitoring wells with screens installed below the groundwa-
ter/subsoil interface and therefore groundwater conditions may not be
completely representative of the sites environment including isolated
areas of fill material.
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Should site boundaries be extended south of MW-2 and MW-3 to the
former asphalt batch plant or east to the area of the former Southern
Pumps UST site,, additional investigations will be recommended.
Additionally, outcome of the currently on-going Phase 1 environmental
site assessment for the subject site may yield information which
results in recommendation for additional site investigations. No
additional testing of MW-2, MW-3 and MW-5 is recommended at this time
for the above-referenced compounds.

Trigon Engineering Consultants, Inc. appreciates this opportunity
to be of service to Carolina Income Properties. Should any questions

arise concerning this report, please contact the undersigned at your
convenience.

Very truly yours,
TRIGON ENGINEERING CONSULTANTS, INC.

Scott Pearce
staff Geologist

Kirk L. Rife
Director, Environmental Affairs

Richard C. Wells, P.E.
President

JSP:KLR:RCW/mb
Enclosures

RS010501
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Winston-Salem Business Park
Winston-Salem, North Carolina
Trigon Job No. 015-90~105

TABLE 1

oo rmoe oas e -

WELL' CONSTRUCTION : LOGS
Provided to: Trigon |
e 0", o D00
Static Level (feet) 23.0 26.9 23.5 15 15 INpx#*
Screen Interval(feet) 35-45 30-40 29-39 30-40 30-40 | INP
Total Depth (feet) 45 40 39 40 40 INP
Sand (feet) 33-45 29-40 28-29 U S INP
Bentonite (feet) 31-33 27-29 26-28 28-30 | 28-30 __INP
| Grout (feet) 0-31 | o0-27 | o-26 | o-28 | o-28 | Ine |

*Well construction logs provided to Trigon in copy of April 22, 1990
Engineering Tectonic's report to Hawknest Sports.

**Information not provided/included in reports given to Trigon.
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Winston-Salem Business Park
Winston=Salem, North Carolina
Trigon Job No. 015-90-105

TABLE 2

October 22, 1990%

T;% Beginning 6.0 5.4 5.4
pH Final 6.6 5.8 5.5
Temperature °C Beginning 18.6 18.0 18.0
Temperature °C Final 18.0 17.3 17.6
Static Water Level (feet) ' 28.3 26.2 22.0
Total Depth (feet) 45.0 40.0 39.0
Well Volume (gallonl___f 2.9 2.4 2.9 ]

*Date field measurements taken.
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TRIGON ENGINEERING CONSULTANTS, INC.
S8UMMARY OF OVA MONITORING
TABLE 3

Job Name: Winston-Salem Business Park
Job Location: Winston-Salem, North Carolina
Job No: 015-90-105
Date: October 22, 1990

MW-2 (1) S.T. 11:30 aM
MW-3 (1) S.T. 12:50 PM
MW-5 (1) S.T. 1:30 PM

S.T. 2:00 PM

Notes: 1Organic Vapor Analyzer (OVA) measures the concentration of
organic vapors in the air.
opm = parts per million
S.T. = Sample Time
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' Test Report No. A60258
Page 8 Malyﬂmq- :

- ap®

IY. Analytical Results (Cont'd)

Pesticide Compounds and Polychlorinated Biphenyls

Sample Densignation

Method A60258-1 A60258-2
Parameter Blank Well 1 _ Well 2
slpha-BHC iov ilo v 10U
“beta-BEC 100 100 10 U
delta-BRC 100U 100 . 10U
gamma-BHC (lindane) 10U 100 " 10V
Heptachlor 10U 10U : iov -
Aldrin 10U 10U 10U
Heptachlor Epoxide 10U 10U 10 U
Endosulfan I 10U 1QU 100
Dieldrin - 10U 100 10vu
4,4'=DDE 10U v 10u
Endrin © 100 lov 10V
. Endosulfan II 10V 100 1Q v
4,4'-DDD 10U 10U 10U
Endosulfan Sulfate 10U 10U 10U
4,4'-DDT 10U 10v 10vY
Endrin Aldehyde 10V 100 10U
Chlocrdane 10U 100 10 U
Toxaphene 10U 10U 10U
Aroclor 1016 10V 100 10U
Aroelor 1221 10V 100 100U
Aroclor 1232 100U 100 : 100V
Aroclor 1242 100 100U 10U
Aroclor 1248 10U Iov 100
" Aroelor 1254 10V lu 10U
Aroclor 1260 10V 10V 10U
Units (ug/1) (ug/1) Cug/1)

Note: All compounds reported at levels exceeding the PQL have been
coafirmed by alternate column GC.




IEA Sample Number: 471-113-1
Sample Identification: MW-2
Date Extracted: 10/29/90
Date Analy=zed: 10/29/90
Number Compound
b Acenaphthene
2 Acenaphthylene
3 Anthracene
4 Benzo(a)anthracene
S Benzo(a)pyrene
6 Benzo(b) fluoranthene
? Benzo(g.,h,i)perylene
8 Benzo (k) fluoranthene
9 bis(2-Chloroethoxy)methans
10 bis(2-Chloroethyl)ether
11 bis(2-Chloroisopropyl)ether
12 bis(2-Ethylhexyl)phthalate
13 4-~-Bromophenyl phenyl ether
14 Benzyl butyl phthalate
15 2-Chloronaphthalene
16 4~Chlorophenyl phenyl ether
17 Chrysene
18 Dibenzo(a,h)anthracene
19 1,2-Dichlorobenzene
20 1,3-Dichlorobenzene
21 1,4-Dichlorobenzene
22 3,3’-Dichlorobenzidine
23 Diethyl phthalate
24 Dimethyl phthalate
25 Di-n-butylphthalate
26 2,4-Dinitrotoluene
27 2,6-Dinitrotoluene
28 Di-n-octylphthalate
29 Fluoranthene
30 Fluorene
31 Hexachlorobenzene
32 Hexachlorobutadiene
33 Hexachlorocyclopentadiene
34 Hexachloroethane
35 Indeno(1,2,3-cd)pyrene
36 Isophorone
37 Naphthalene

GC/MS BASE/NEUTRAL EXTRACTABLES
EPA 625 COMPOUND LIST

FORM 625B (1) Rev. 050589

By: Mace

Quantitation
Limit
(ug/r)

aouunuuuunuuonuuuauuuetnnLononuuUuuLunuuoounnunnOnuuaneoouLooununnnuuaan

Results
Concentration
(ug/L)

BQL
BQL
BQL
BOL
BOL
BOL
BOL
BOL
BQL
BQL
BOL
BQL
BQL
BOL
BQL
BOL
BOL
BOL
BQL
BOL
BQL
BOL
BOL
BQL
BOL
BOL
BQL
BOL
BQL
BQL
BQL
BQL
BQL
BQL
BOL
BOL
BQL



GC/MS BASE/NEUTRAL EXTRACTABLES
EPA 625 COMPOUND LIST

IEA Sample Number: 471-113-1
Sample Identification: MW-2
Date Extracted: 10/29/90
Date Analyzed: 10/29/90
Number Compound

.38 Nitrobenzene

39 N-Nitroso-di-n-propylamine
40 N-Nitrosodiphenylamine
41 Phenanthrene

42 Pyrene

43 1,2,4-Trichlorcbenzene
44 Benzidine

45 N=Nitrosodimethylamine
Comments:

BQL = Below Quantitation Limit

FORM 625B (2) Rev. 071390

By: Mace

Quantitation
Limit
(ug/1L)

N
movornonueouwm

Regults
Concentration

(ug/L)

BQL
BQL
BQL
BOL
BOL
BOL
BQL
BQL



GC/MS ACID EXTRACTABLES
EPA 625 COMPOUND LIST

IEA Sample Number: 471-113-2
Sample Identification: HMW-3
Date Extracted: 10/29/90
Date Analyzed: 10/30/90 By: Mace
Quantitation
Limit
Number Compound (uvg/L)
1 4-Chloro-3-methylphenol S
2 2-Chlorophenol 5
3 2,4-Dichlorophenol 5
4 2,4-Dimethylphenol 5
5 2,4-Dinitrophenol 25
6 2-Methyl-4,6-dinitrophenol 25
? 2=Nitrophenol s
8 4-Nitrophenol 25
9 Pentachlorophenol 25
10 Phenol S
11 2,4,6-Trichlorophenol 5
Comments:

BQL = Below Quantitation Limit

FORM 62SA Rev. 071390

Results
Concentration
(ug/L)

BQL
BOL
BQL
BQL
BOL
BOL
BOL
BOL
BQL
BQL
BQL



GC/MS BASE/NEUTRAL EXTRACTABLES
EPA 625 COMPOUND LIST

IEA Sample Number: 471-113-3
Sample Identification: MW-5
Date Extracted: 10/29/90
Date Analyzed: 10/30/90
Number Compound
1 Acenaphthene
2 Acenaphthylene
3 Anthracene
4 Benzo(a)anthracene
S Benzo(a)pyrene
6 Benzo(b)fluoranthene
7 Benzo(g,h,i)perylene
8 Banzo(k)fluoranthene
9 bis(2-Chloroethoxy)methane
19 bis(2-Chloroethyl)ether
12 bis(2-Chloroisopropyljether
12 bis(2-Ethylhexyl)phthalate
13 4-Bromophenyl phenyl ether
14 Benzyl butyl phthalate
1s 2-Chloronaphthalene
16 4-Chlorophenyl phenyl ether
12 Chrysene
18 Dibenzo(a,h)anthracene
19 1,2~-Dichlorobenzene
20 1,3-Dichlorobenzene
21 1,4-Dichlorobenzene
22 3,3’<Dichlorobenzidine
23 Diethyl phthalate
24 Dimethyl phthalate
25 Di-n-butylphthalate
26 2,4-Dinitrotoluens
27 2,6-Dinitrotolusene
28 Di-n-octylphthalate
29 Fluoranthene
30 Fluorene
31 Hexachlorobenzene
32 Hexachlorobutadiene
33 Hexachlorocyclopeantadiene
34 Hexachloroethane
3s Indeno(1l,2,3-cd)pyrene
36 Isophorone
37 Naphthalene

FORM 625B (1) Rev., 050589

By: Mace

Quantitation
Limit
(ug/L)

nurmmunuvnuoununununuuunouuuuunuouuETuTuuunnunununouuunununny

Redgults
Concentration
(ug/L)

BQL
BQL
BOL
BOL
BQL
BQL
BQL
BOL
BOL
BQL
BQL
BQL
BOL
BOL
BOL
BOL
BRL
BOL
BQL
BQL
BOL
BOL
BQL
BOL
BOL
BQL
BQL
BOL
BQL
BOL
BOL
BQL
BQL
BQL
BOL
BOQL
BQL



GC/MS BASE/NEUTRAL EXTRACTABLES
EPA 625 COMPOUND LIST

IEA Sample Number: 471-113-3
Sample Identification: MW-5

Date Extracted: 10/29/90
Date Analyzed: 10/30/90
Number Compound

38 Nitrobenzene

39 N-Nitroso~di-n-propylamine
40 N-Nitrosodiphenylamine
41 Phenanthrene

42 Pyrene

43 1,2,4-Trichlorobenzene
44 Benzidine

45 N-Nitrosodimethylamine
Commanta:

BQL Below Quantitation Limit

FORM 625B (2) Rev. 071390

Quantitation

[ ]
nuutounuvounuo,m

Results
Concentration
{ug/L)

BOL
BQL
BOL
BOL
BOL
BOL
BQL
BQL



GC/MS BASE/NEUTRAL EXTRACTABLES
EPA 625 COMPOUND LIST

IEA Sample Number: 471~113-4
Sample Identification: KW-5 Equipment Blank
Date Extracted: 10/29/90
Date Analyzed: 10/31/90 By: Mace
Quantitation
Limit
Number Compouna {(ug/L)
1 Acenaphthene 10
2 Acenaphthylene 10
3 Anthracene 10
4 Benzo(a)anthracene 10
5 Benzo(a)pyrene 10
6 Benzo(b)fluoranthene 10
? Benzo(g,h,i)perylene 10
8 Benzo(k)fluoranthene 10
9 bis(2-Chlorosthoxy)methane 10
10 bis(2-Chloroethyl)ether 10
1l bis(2-Chloroisopropyl)ether 10
12 ble(2-Ethylhexyl)phthalate 10
13 4~-Bromophenyl phenyl ether 10
14 Benzyl butyl phthalate 10
15 2-Chloronaphthalene 10
16 §4-Chlorophenyl phenyl ether 10
17 Chrysene 10
18 Dibenzo(a,h)anthracene 10
19 1,2-Dichlorobenzane 10
20 1,3-Dichlorobenzanea 10
21 1,4-Dichlorobenzene 10
22 3,3’-Dichlorobenzidine 10
23 Diethyl phthalate 10
24 Dimethyl phthalate 10
25 Di-n-butylphthalate 10
26 2,4-Dinitrotoluene 10
27 2:6-Dinitrotoluene 10
28 Di-n-octylphthalate 10
29 Fluoranthene 10
30 Fluorene 10
31 Hexachlorebenzene 10
32 Hexachlorobutadiene 10
a3 Hexachlorocyclopentadiene 10
34 Hexachloroethane 10
35 Indeno{l,2,3~-cd)pyrene 10
36 Isophorone 10
37 Naphthalene 10

FORM 625B (1) Rev. 050589

Results
Concentration
(ug/L)

BOL
BOL
BQL
BQL
BOL
BOL
BQL
BQL
BQL
BQL
BOL
BQL
BQL
BQL
BOL
BOL
BQL
BQL
BQL
BOL
BQL
BOL
BQL
BOL
BOL
BQL
BQL
BOL
BQL
BOL
BQL
BQL
BQL
BQL
BQU
BOL
BQL



GC/MS BASE/NEUTRAL EXTRACTABLES
EPA 625 COMPOUND LIST

IEA Sample Number: 471-113-4
Sample Identification: MW-5 Equipment Blank
Date Extracted: 10/29/9%0
Date Analyzed: 10/31/90 By: Mace
Quantitation
Limit
Number Compound {ug/L)
38 Nitrobenzene 10
39 N-Nitrosc-di-n-propylamine 10
40 N-Nitrosodiphenylamine 10
41 Phenanthrena 10
42 Pyrene 10
43 1,2,4-Trichlorobenzene 10
44 Benzidine 50
45 N-Nitrosodimethylamine 10
Comments:
BQL = Below Quantitation Limit

FORM 625B (2) Rev. 071390

Refgults
Concentration
(ug/L)

BQL
BQL
BOL
BQL
BQL
BQL
BOL
BQL



IEA Sampl
Sample Id
Date Extr
Date Anal

Number
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Commentss

BQL

FORM 625A

GC/MS ACID EXTRACTABLES
EPA 625 COMPOUND LIST

€ Number: 471-113-4
entification: MW-S Equipment Blank
acted: 10/29/90
yzed: 10/31/90 By:
Quantitation
Limit
Compound (ug/L)
4-Chlore-3-methylphenol 10
2-Chlorophencl 10
2,4-Dichlorophenol 10
2,4-Dimethylphenocl 10
2,4-Dinitrophenol 50
2-Methyl-4,6-dinitrophenol sO
2-Nitrophenol 10
4-Nitrophenol 50
Pentachlorophenol 50
Phenol 10
2,4,6-Trichlorophenol 10

= Below Quantitation Limit

Rev. 071390

Results
Concentration
(ug/L)

BQL
BQL
BOL
BOL
BQL
BQL
BQL
BOL
BQL
BOL
BQL
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NAME OF SUBSTAKNCE PYRENE

SYNONYMS BERZO(D, E, F)PHENANTHRENE **PEER REVIEWED*#
SYNONYNMS BENZO(DEF )PHENANTHRENE #**PEER REVIEWED*#
SYNONYNMS BETA-PYRENE #**PEER REVIEWEDxx

MOLECULAR FORMULA C16-H10 **PEER REVIEWED#*#

MAJOR USES

Biochemical research [Sax, N.I. and R.J. Lewis, Sr. (eds.). Havley’s
Condensed Chemical Dictionary. 11th ed. Newv York: Van Nostrand Reinhold
Co., 1987, , p. 981) **PEER REVIEWED*#%
MAJOR USES
No known use [IARC MONOGRAPHS 1972-PRESENT V32 p.432] #**PEER REVIEWEDx*»
MAJOR USES
Pyrene from coal-tar has been used ag a starting material for the
synthesis of benzo(a)pyrene. [IARC MONOGRAPHS 1972-PRESENT V32 p. 4321
»x*PEER REVIEWEDH#*
CONSUMPTION PATTERNS
ND [SRI 1 *#PEER REVIEWED#*x
COLOR/FORHM MONOCLINIC PRISMATIC TABLETS FROM ALCOHOL OR BY
SUBLIMATION; PURE PYRENE IS COLORLESS [The Merck
Index. 10th ed. Rahvay, New Jersey: Merck Co.,
Inc., 1983. , p. 1149) **PEER REVIEWED#*#*
COLOR/FOREK PALE YELLOW PLATES (WHEN RECRYSTALLIZED FROH
TOLUEKE) [Weast, R.C. (ed.) Handbook of Chemistry
and Physics., 67th ed. Boca Raton, FL: CRC Press,
Inc., 1986-87. C-4611 *xPEER REVIEWED#*#
COLOR/FORM Colorless solid (tetracene impuritites give yellow
color) [Sax, N.I. and R.J. Lewvis, Sr. (eds.).
Havley’s Condensed Chemical Dictionary. 1iith ed.
Nev York: Van Nostrand Reinhold Co., 1987. , p.
9811 *»*PEER REVIEWED**

0DOR ND
TASTE ND
BOILING POINT 393 deg C at 760 mm Hg; 260 deg C at 60 mm Hg

[Weast, R.C. (ed.) Handbook of Chemistry and
Physics. 67th ed. Boca Raton, FL: CRC Press, Inc.,
1586-87. C-461] »*PEER REVIEWED#*x

MELTING POINT 156 DEG C [The Merck Index. 10th ed. Rahway, New
Jersgey: Merck Co., Inc., 1983. , p. 1149] ##PEER
REVIEWED*#

MOLECULAR WEIGHT 202,26 [Weast, R.C. (ed.) Handbook of Chemistry

and Phyeics. 67th ed. Boca Raton, FL: CRC Press,
Inc., 1986-87. C-461] *#*PEER REVIEWEDx#*

CORROSIVITY ND
CRITICAL TEMPERATURE & ND
PRESSURE

DENSITY/SPECIFIC GRAVITY 1.271 AT 23 DEG C [The Herck Index. 10th ed.
Rahvay, MNev Jersey: Merck Co., Inc., 1983. , p.
1149] =%PEER REVIEWED#*#

DISSOCIATION COMSTANTS HD

HEAT OF COMBUSTION ND

HEAT OF VAPORIZATION ND



VAPOR PRESSURE 6.85x%10-7 torr at 20 deg C [Callahan, M.A., M.W.
Slimak, N.W. Gabel, et al. Water-Related
Environmental Fate of 129 Priority Pollutants.
Volume I. EPA-440/4 79-02%9a. Washington, DC: U.S.
97-3] #*PEER REVIEWED#*#

RELATIVE EVAPORATION RATE HD

VISCOSITY ND
OTHER CHEMICAL/PHYSICAL ABSORPTION COEFFICIENT FOR THERMAL ELECTRONS: 6.0;
PROPERTIES IONIZATION POTENTIAL: 7.58; COEFFICIENT OF HIGHEST

FILLED OR LOWEST EMPTY MOLECULAR ORBITAL: 0. 44S5;
K-REGION: BOND= 4,5, BOND ORDER= 1.777, (CLE) MIN
CARBON LOCALIZATION ENERGY PLUS (BLE) BOND
LOCALIZATION ENERGY= 3.33 [Searle, C. E. (ed.).
Chemical Carcinogens. ACS Monograph 173.
Washington, DC: American Chemical Society, 1976. ,
p. 2791 #*#PEER REVIEWED#®#

OTHER CHEMICAL/PHYSICAL SOLID & SOLN HAVE SLIGHT BLUE FLUORESCENCE ([The
PROPERTIES Merck Index. 10th ed. Rahvay, Nev Jersey: Merck

' Co., Inc., 1983. , p. 1149] *xPEER REVIEWED#*»
TOXICITY SUMMARY ND

TOXIC HAZARD RATING
Mutagenic data have been reported. A skin irritant. An exptl equivocal
tumorigenic agent. [Sax, N.I. Dangerous Properties of Industrial
Materials. 6th ed. Nev York, NY: Van Nostrand Reinhold, 1984. , p.
23241 #*PEER REVIEWED##
THE FOLLOWING OVERVIEW IS A SUMMARY. CONSULT THE COMPLETE POISINDEX (R)
DATABASE FOR TREATMENT PURPOSES. COPYRIGHT 1974-YEAR MICROMEDEX, INC.
ALL RIGHTS RESERVED. DUPLICATION PROHIBITED.
EMERGENCY MEDICAL TREATMENT
o LIFE SUPPORT :

This overview assumes that basic life support measures have
been instituted.

o CLINICAL EFFECTS :

SUMMARY

o Pyrene is irritating to exposed skin and eyes. No other
acute toxic effects in humans vere mentioned in
available literature at the time of thig reviev,
Exposed experimental animals have developed excitation
and muscle gpasticity. Pyrene ig an experimental
mutagen and an equivocal animal tumorigen. The IARC has
listed pyrene as having no evidence for animal
carcinogenesis and it vas negative or inconclusive in
all EPA GENETOX Program (1986) assays.



o Some unspecified teratogenic effects vere noted in
vorkers. Human exposures to polyaromatic hydrocarbons
in general are approximately 99 percent from dietary
gources. Although there may be reasonably high
concentrations of pyrene in foods, there is little data
to indicate that any serious health effects occur from
its ingestion in dietary sources.

.------—----—----—---—-----——-—-------------—-—---—--—--------——-----_—----—-—-

o LABORATORY :

o A number of chemicals produce abnormalities of the
hematopoietic system, liver, and kidneys. Monitoring
complete blood count, urinalysis, and liver and kidney
function tests is suggested for patients vith gignificant
exposure.

o If respiratory tract irritation is present, monitor
arterial blood gases, chest x-ray, and pulmonary function
tests.

.-..-----——---———---—--—--_-—__--—-_—_---_-—--——------—--------———-—--—--—------

o TREATMENT OVERVIEW :

SUMMARY

o Move victims of inhalation exposure from the toxic
environment and adminigter 100 percent humidified
supplemental oxygen with assisted ventilation as
required. Exposed skin and eyes ghould be copiously
flushed vith vater. Because of the potential for
esophageal or gastrointestinal tract irritation or burns
following ingestion, EMESIS SHOULD NOT BE INDUCED and
gastric lavage done only with caution. Immediate
dilution vith milk or vater might be beneficial.

ORAL EXPOSURE-

o DILUTION: Folloving ingestion and/or prior to gastric
evacuation, immediately dilute vith 4 to 8 ounces (120
to 240 mL) of milk or water (not to exceed 15 mL/kg in a
child).

o GASTRIC LAVAGE: May be indicated if performed soon
after ingestion, or in patients vho are comatose or az
risk of convulsing. After control of any seizures
present, perform gastric lavage. Protect airvay by
placement in Trendelenburg and left lateral decubitus
position or by cuffed endotracheal intubation. Lavage
return should approximate fluid given.

o Observe patients vith ingestion carefully for the
possible development of esophageal or gastrointeatinal
tract irritation or burns. If signs or symptoms of
esophageal irritation or burns are present,
esophagoscopy way be considered to determine the extent,
of injury.

o Carefully observe patiente with ingestion exposure for
the development of any systemic signs or symptoms and
administer symptomatic treatment as necessary.



MEDICAL SURVEILLANCE
Initial Medical Examination: Skin diseaze: Coal tar pitch volatileg are
defatting agents and can cause dermatitis on prolonged exposure.
Pergons vith existing skin disorders may be more susceptible to the
effects of these agents. /Coal tar pitch volatiles/ [Mackison, F. V.,
R. S, Stricoff, and L. J. Partridge, Jr. (eds.). NIOSH/OSHA -
Occupational Health Guidelines for Chemical Hazards. DHHS(NIOSH)
Publication , p. 11 **PEER REVIEWED#*#

MEDICAL SURVEILLANCE
Periodic Medical Examination: The aforementioned medical examinations
ghould be repeated on an annual basis, and semi-annually for employees
45 years of age or older or with 10 or more years’ exposure to coal tar
pitch volatiles. /Coal tar pitch volatiles/ [Mackison, F. W., R. S.
Stricoff, and L. J. Partridge, Jr. (ede.), NIOSH/OSHA - Occupational
Health Guidelines for Chemical Hazards. DHHS(NIOSH) Publication , p. 1]
#*PEER REVIEWED#*x

HUMAN TOXICITY VALUES ND
POPULATIONS AT SPECIAL ND
RISK

IARC SUMMARY AND EVALUATION
No data are available in humans. Inadequate evidence of carcinogenicity
in animals. OVERALL EVALUATION: Group 3: The agent is not classifiable
ag to its carcinogenicity to humana, [IARC. Monographzs on the
Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva: World
Health Organization, International Agency for Research on Cancer,
1972-1985. (Multivolume work). S7 71 (1987)] #xQC REVIEWED**

ABSORPTION, DISTRIBUTION AND EXCRETION
THE MECHANISM OF TRANSPORT BY POLYNUCLEAR AROMATIC HYDROCARBONS (PAH)
INTO CELLS & BETWEEN INTRACELLULAR MEMBRANES IS DISCUSSED. FROM THE
PARTITIONING PARAMETERS, THE RATE LIMITING STEP INVOLVES SOLVATION OF
TRANSFER SPECIES IN THE INTERFACIAL WATER AT PHOSPHOLIPID SURFACE.
TRANSFER OF PYRENE OUT OF THE PHOSPHATIDYLCHOLINE VESICLES WAS
EXAMINED. [PLANT AL ET AL; CHEM-BIOL INTERACT 44 (3): 237-46 (1983)]
#%¥PEER REVIEWED#*#

ABSORPTION, DISTRIBUTION AND EXCRETION
TWELVE POLYCYCLIC AROMATIC HYDROCARBONS, ONE OF WHICH WAS PYREMNE, WERE
DETECTED IN SKIN OIL OF ROOFING WORKERS./SRP: IN 9 CASES, MEDIAN PYRENE
CONCN WAS 1.3 (RANGE, 0.2-10.6) NG/MG SKIN LIPID. NO PYRENE WAS
DETECTED IN SERUM/. [WOLFF MS ET AL; CHEMOSPHERE 11 (6): 595-600
(1982)]1 *xPEER REVIEWED##x

ABSORPTION, DISTRIBUTION AND EXCRETION
Polynuclear aromatic hydrocarbons are highly soluble in adiposge tissue
and lipids. /Polynuclear aromatic hydrocarbongs/ [Sittig, M. Handbook of
Toxic And Hazardous Chemicals. Park Ridge, NJ: Noyes Data Corporation,
1981. , p. S5S64) *#PEER REVIEWED%*

METABOLISM/METABOLITES
YIELDS TRANS-4, 5-DIHYDRO-4, 5-DIHYDROXYPYRENE,
S-(4, 5-DIHYDRO-4-HYDROXYPYREN-S-YL)GLUTATHIONE, 1,6-DIHYDROXYPYRENE,
1, 8-DIHYDROXYPYRENE & 1-HYDROXYPYRENE IN RATS & RABBITS: BOYLAND E &
SINMS P, BIOCHEM J 90: 391 (1964), [Goodwin, B.L. Handbook of
Intermediary Metaboliem of Aromatic Compounds. New York: Wiley, 1976.
P-44) %xPEER REVIEWED#*x



INTERACTIONS
COCARCINOGENIC STUDIES ON MOUSE SKIN (S50 FEMALE ICR/HA MICE PER GROUP)
WERE CONDUCTED. SIMULTANEOUS DERMAL APPLICATION OF S UG BENZO(A)PYRENE
IN SAME SOLN WITH PYRENE (0.004 & 0.012 MG) 3 TIMES WEEKLY IN O.1 ML
ACETONE PER APPLICATION RESULTED IN 6/50 & 20/50 MICE WITH SQUAMQUS
CARCINOMAS, RESPECTIVELY. NO NEOPLASMS WERE OBSERVED IN MICE TREATED
WITH PYRENE ALONE. /FROM TABLE/ [Searle, C. E. (ed.). Chemical
Carcinogens. ACS Monograph 173. Washington, DC: American Chemical
Society, 1976. , p. 351 **PEER REVIEWED#*x

ENVIRONMENTAL FATE/EXPOSURE SUMMARY
Pyrene’s release to the environment is ubiquitous since it is a
ubiquitous product of incomplete combustion. It is largely associated
vith particulate matter, soils and sediments. Although environmental
concentrations are highest near sources, its presence in places distant
from primary sources indicates that it is reasonably astable in the
atmosphere and capable of long distance transport. When released to air
it may be subject to direct photolysis, although adsorption to
particulates apparently can retard this process. Half-lives for
reaction of vapor phase pyrene vith atmospheric pollutants are: 03,
0.67 days, N02, 14 daye; estimated half-life for reaction with
photochemically produced hydroxyl radicals is 1.12 days. If released to
vater, it will adsorb very strongly to sediments and particulate
matter, bioconcentrate in aquatic organisms slightly to moderately, but
vill not hydrolyze. It may be subject to significant biodegradation,
and direct photolysis may be important near the surface of vaters.
Evaporation may be important vith a half-life of 4.8 to 39.2 days
predicted for evaporation from a river 1 m deep, flowving at 1 m/sec
vith a vind velocity of 3 m/sec; half-life for evaporation from a model
pond was 1176 days. Adeorption to sedimente and particulates will limit
evaporation, If released to soil it will be expected to adsorb very
gtrongly to the soil and will not be expected to appreciably leach to
the groundvater, although ite presence in groundwater illustrates that
it can be transported there. It will not be expected to hydrolyze or
significantly evaporate from soils and surfaces. It may be subject to
appreciable biodegradation in soils. Human exposure will be from
inhalation of contaminated air and consumption of contaminated food and
vater. Egpecially high exposure will occur through the smoking of
cigarettes and the ingestion of certain foods (eg, smoked and
charcoal-broiled meate and fish). (SRC) [CITATION ] *xPEER REVIEWED%*#*

NATURAL OCCURRING SOURCES
Since pyrene ig a product of incomplete combustion, there will be
natural sources ariging from volcanoes, forest fires etc(SRC). There is
gome evidence for biosynthesig by plants and bacteria(2). Fossgil fuels
and coal-tar(3); crude oil, 3.5-4.5 ppm(1). [(1) Verschueren K;
Handbook of Environmental Data on Organic Chemicale 2nd ed Von Nostrand
Reinhold NY (1983) p 1031 (1983) (2) Sims RC, Overcash MR; Res Rev 88:
1-68 (1983) (3) IARC; Monograph on the Evaluation of the Carcinogenic
Rigk of Chemicals to Humans 32: 432-45 (1983)] #*PEER REVIEWED##x

NATURAL OCCURRING SOURCES
/Found in the following natural sources:/ Kuwait Crude oil, 4.5 ppm;
South Louisiana crude oil, 3.5 ppm [VERSCHUEREN. HDBK ENVIRON DATA ORG
CHEM 1983 p.10311 **PEER REVIEWEDx*



ARTIFICIAL SOURCES
Ubiquitous product of incomplete combugtion, occurring in exhaust from
motor vehicles and other gasoline and diesel engines, emissions from
coal-, oil-, and vood-burning stoves and furnaces, cigarette smoke;
generally released from soot and emoke of industrial, municipal and
domestic origin, and found in cooked foods, especially
charcoal-broiled(1). Incinerators and coke ovens(2). [(1) IARC;
Monograph on the Evaluation of the Carcinogenic Risk of Chemicals to
Humans 32: 432-45 (1983) (2) Verschueren K; Handbook of Environmental
Data on Organic Chemicals. 2nd ed Von Nostrand Reinhold NY (1983) p
1031-4 (1983)) #**PEER REVIEWED®x

ENVIRONMENTAL FATE
TERRESTRIAL FATE: If pyrene is released to soil, it will be expected to
adsorb very strongly to the soil and will not be expected to leach to
the groundvater. Although no information concerning biodegradation in
soil was located, pyrene has been shown to be metabolized in laboratory
tests by microorganisms isolated from soils and natural vaters. This
suggests that it may also be degraded in the goil., It will not
hydrolyze and evaporation from soiles and surfaces vill not be expected
to be significant. (SRC) [CITATION ] #xPEER REVIEWED*¥

ENVIRONMENTAL FATE
AQUATIC FATE: If released to vater, pyrene vill be expected to adsorb
very strongly to sediments and particulate matter. It vil]l not
hydrolyze but may undergo slight to moderate bioconcentration. It may
be subject to significant biodegradation in the vater column. A near
the gsurface half-life for direct photolysis in water of 0.68 hours
guggests that photodegradation may be a gignificant removal proceas in
the vater column. Evaporation may be gignificant in certain vaters vith -
estimated half-lives ranging from 4.8 to 39.2 days for evaporation of
pyrene from a river 1 m deep, floving at 1 m/sec vith a vind velocity
of 3 m/sec(1,SRC); the reported half-life for evaporation from a model
pond is 1176 days(2), suggesting that evaporation from such bodies of
vater may not be significant. It is expected that adsorption to
gediments and particulates vill limit evaporation(SRC). [(1) Lyman WJ
et al; Handbook of Chemical Property Estimation Methods NY: McGrav-Hill
pp. 15-1 to 15-34 (1982) (2) Davis EM et al; Biodeterioration 5: 176-84
(1983)1 #**PEER REVIEWED#x

ENVIRONMENTAL FATE
ATMOSPHERIC FATE: Pyrene released to the atmosphere will likely be
associated vith particulate matter and may be subject to long distance
transport, depending mainly on the particle size distribution and
climatic conditions vhich will determine the rates of wet and dry
depogition., Its presence in areas remote from primary sources
demonstrates the potential for this long range transport as vell as
pyrene’s congiderable stability in the air. It may be subject to direct
photooxidation but evidence suggests that this process is retarded by
the material being in the adsorbed state. In the vapor phase pyrene
vill be subject to reaction vith various atmospheric pollutants vith
reported half-lives of 0.67 days for 03 and 14 days for NO2(1). The
estimated half-life for reaction with photochemically produced hydroxyl
radicale is 1.12 days(2,SRC). [(1) National Research Council;
Polycyclic Aromatic Hydrocarbons: Evaluation of Sources and Effects,
National Acad Prese Washington DC (1983) (2) GEMS: Graphical Exposure
Modeling System. FAP, Fate of Atmospheric Pollutants (1985)] #*%PEER



REVIEWED¥*

BIODEGRADATION
Bacteria isolated from Colgate Creek, Chesapeake Bay, and cultured in
Bay wvater degraded 19.6-22.4% pyrene present unspecfied time; Eastern
Bay bacteria similiarly cultured affected 2.0-8.2% degradation(l).
Pyrene at S ppm vas 71% degraded vith rapid adaptation after 7 days by
microbes in settled domestic vastevater, 100% degraded 7 days after
addition of the second subculture. At 10 ppm only 13% degradation was
observed after 28 total days and the addition of three subcultures(2),
Degradation in Center Hill Reservoir vater, 4 veeks, 0-37.1%, avg
16,7%(3). In natural wvater from polluted steam, Urbana, IL, pyrene vas
cometabolized 63,3% (naphthalene as grovth substrate) and 53.8%
(phenanthrene grovth substrate) in 4 wveeks(4). Pyrene levels from
sevage treatment plant: rav sevage, < 5 ppb, final effluent, < 5 ppb,
vagte activated gludge, < 5-423 ppb (vet weight), digester sludge,
50.5-563 ppb (vet weight)(S). Pyrene in contact with organices that are
undergoing a high rate of composting vag degraded O and 31% in 30-day
duplicate tests; rate of degradation vas higher over the last 23 days
than it wvas the first 7 dayz(6). Pyrene has been showvn to be
bioconverted via oxidation by isolated soil bacteria without any grovth
gubstrate present(7). [(1) Walker JD, Colvell RR; p 783-90 in
International Conference on Water Pollution Regearch Vol 7 (1974) (2)
Tabak HH et al; J Water Pollut Control Fed 353: 1503-18 (1981) (3)
Sayler GS, Serrill TW; Bacterial Degradation of Coal Conversion
By-products (Polycyclic Aromatic Hydrocarbons) in Aquatic Environments
Office of Water Rees and Technol NTIS PB 83-187161 (1981) (4) McKenna
EJ; Biodegradation of Polynuclear Aromatic Hydrocarbon Pollutants by
Soil and Water Microorganisms Water Resources Center 113: 1-25 (1976)
(S: Lue-Hing C et al; AIChE Symp Ser 77: 144-50 (1981) (6) Snell
Environmental Group Inc; Rate of Biodegradation of Toxic Compounds
While in Contact with Organics vhich are Actively Composting Lansing,
MI NTIS PB 84-193150 (1982) (7) Sims RC, Overcash MR; Res Rev 88: 1-68
(1983)1 **PEER REVIEWED#x

BIODEGRADATION
Polycyclic aromatic hydrocarbons vwith 4 or less aromatic rings are
degraded by microbes and are readily metabolized by multicellular
organigms; biodegradation may be the ultimate fate process. /Polycyclic
aromatic hydrocarbong/ [Callahan, M.A.,, M.¥W. Slimak, N.W, Gabel, et al.
Water-Related Environmental Fate of 129 Priority Pollutants. Volume I.
EPA-440/4 79-029a. Washington, DC: U.S. 97-17] **PEER REVIEWED#*#

ABIOTIC DEGRADATION
Polyaromatic hydrocarbons do not contain hydrolyzable groups and would
therefore not be expected to hydrolyze(1). Photochemical astudies of
pyrene vith sunlight and fluorescent lamps of vavelengthe > 300 nm in
cyclohexane and dichloromethane solution suggest that this compound is
registant to photochemical degradation(2). Hovever, it has been
reported that significant (90%) degradation occurred in cyclohexane
golution irradiated with a sunlamp for only 7.7 hours(3)., Exposure of a
heptane golution of pyrene with 22 other polyaromatic hydrocarbone to
gunlight for 1 month (Nov) resulted in a recovery of 0.9% of the
original pyrene; recovery after 4 days of October exposure, 12%(4)., The
extent of photodegradation variez with whether the pyrene is pure or
adsorbed, and the type of adsorbant(2,3,5-7). Pure unadsorbed pyrene
under light in air degraded 42%, while pyrene adsorbed on soot under



light in air only degraded 1%; pure material degraded 837 and goot
adsorbed material 58% with light under smog conditiona(5). Degradation
of pyrene adsorbed on fly ash: sunlamp, 24 houre, 13.1%, sunlight, S
hours, 6.2%, fluorescent light (> 290 nm), 87 hours, 6.6%, no
jllumination, 430 hours, 1.3%(3). Near surface half-life for direct
photolysis of pyrene in vater by sunlight, 0.68 hours(6)., Pyrene
adsorbed on a variety of solids (fly ash, silica gel, alumina) has been
shovn to react with NO2 and 03 to give nitropyrenes and quinones,
respectively(7). The estimated vapor half-life in the atmosphere is
1,12 days as a reesult of reaction with photochemically produced
hydroxyl radicals(8), [(1) Callahan MA et al; p 98-8 in Water-Related
Environmental Fate of 129 Priority Pollutants Vol 2 USEPA-440/4-79-029b
(1979) (2) Santodonato J et al; Hazard Profiles on PAH Syracuse Res
Corp Syracuse, NY p 53 TR 81-633 (1581) (3) Korfmacher WA et al;
Environ Sci Technol 14: 1094-9 (1980) (4) Muel B, Saguem S; Intern J
Environ Anal Chem 19: 111-31 (1985) (5) Santodonato J et al; J Environ
Pathol Toxicol 5: 1-364 (1981) (6) Zepp RG, Schlotzhauer PF; p 141-58
in Polynuclear Aromatic Hydrocarbons Ann Arbor Science Ann Arbor MI
(1979) (7) National Research Council; Polycyclic Aromatic Hydrocarbons:
Evaluation of Sources and Effects, National Acad Press Washington DC
(1983) (8) GEMS; Graphical Exposure Modeling System Fate of Atmospheric
Pollutants (FAP) Data Base Office of Toxic Substances USEPA (19835)]
*%*PEER REVIEWED#*#

BIOCONCENTRATION
Reported BCF: rainbow trout, 72(1); goldfish, 437(2); fathead minnov,
600-970(3). Based on these values, minimal to moderate bioconcentration
of pyrene in aquatic organisms would be expected(SRC). [(1) Spehar RL
et al; J Water Pollut Control Fed 52: 1703-74 (1980) (2) Ogata M et al;
Bull Environ Contam Toxicol 33: 561-7 (1984) (3) Carlson RN et al;
Implications to the Aquatic Environment of Polynuclear Aromatic
Hydrocarbons Liberated from Northern Great Plains Coal
USEPA-600/2-79-093 (1979)]1 **PEER REVIEWED*#

BIOCONCENTRATION
POLYCYCLIC AROMATIC HYDROCARBONS (PAH) WERE ANALYZED IN SURFACIAL
SEDIMENTS & BENTHIC ORGANISMS IN SOUTHEASTERN LAKE ERIE, NEAR A LARGE
COAL-FIRED POWER PLANT. SEDIMENT CONCH (530-770 PPB PAH) WERE
RELATIVELY HOMOGENOUS THROUGHOUT MOST OF THE 150 SQUARE KM AREA,
ALTHOUGH RIVER & NEARSHORE CONCENTRATIONS REACHED 4 PPM. OLIGOCHAETE
WORMS DID NOT BIOCONCENTRATE (ON WET WT BASIS) ANY OF THE PAH.
CHIRONOMIDE MIDGES COLLECTED 1 KM OFFSHORE EXHIBITED BIOCONCENTRATION
OF 5 PAH ONE OF WHICH WAS PYRENE. FURTHER OFFSHORE, THESE APPARENT
BIOCONCENTRATIONS DISAPPEARED, WITH MNIDGES AT NEAR EQUILIBRIUM WITH
SEDIMENTS. [EADIE BJ ET AL; CHEMOSPHERE 11 (2): 185-92 (1982)] **PEER
REVIEWED*#*

BIOCONCENTRATION
... Some marine organisms have no detectable aryl hydrocarbons
hydroxylase enzyme systems, namely: phytoplankton, certain zooplankton,
wussels (Mytilus edulis), scallops (Placopecten sp), and snails
(Litternia littorea). ... Those organisms vhich lack a metabolic
detoxification enzyme system, tend to accumulate polycyclic aromatic
hydrocarbons. /Polycyclic aromatic hydrocarbons/ {Maline DC; Ann NY
Acad Sci 298: 482-496 (1977) as cited in: Health and Welfare Canada;
Polycyclic Aromatic Hydrocarbons p.37 (1979) Report No. 80-EHD-50]
#xPEER REVIEWED*#*



BIOCONCENTRATION
Bioaccumulation, especially in vertebrate organisms, is considered to
be short-term, and is not considered an important fate process.
/Polycyclic aromatic hydrocarbons/ [Callahan, M.A., M. W. Slimak, N.W.
Gabel, et al. Water-Related Environmental Fate of 129 Priority
Pollutants. Volume I. EPA-440/4 79-029a. Washington, DC: U.S. 95-91
%¥%PEER REVIEWED#*

SOIL ADSORPTION/MOBILITY
Koc for three soils, 57, 763-764, 706; Koc for three sediments, 48,
236-285, 256(1). Sediment from 2 ponde, 11,000 (sand) to 130,000
(medium gilt); river sediment, 12,000 (sand) to 120,000 (medium
gilt)(2). Other reported Koc: 8,318(3) and 84,000(4). Based on these
Koc values, pyrene would be expected to adgorb very strongly to soils
and sediments(SRC), [(1) Sims RC, Overcash MR; Res Rev 88: 1-68 (1983)
(2) Karikoff SW et al; Water Res 13: 241-8 (1979) (3) Sabljic A, Protic
M; Agric Food Chem 32: 243-6 (1984) (4) Kenaga EE; Ecotox Environ
Safety 4: 26-38 (1980)1 #*PEER REVIEWED##

VOLATILIZATION FROM WATER/SOIL
Percentage estimated maximum stripping removal in a gimulated municipal
vagtevater treatment system was < 1%(1). Half-life for vaporization
from model pond, 1176 days(4). Using reported Henry’s Law constants of
1.09X10-4 to 5.42X10-5 atm-cu m/mol(l,2) a half-life ranging from 4.8
to 39.2 days was calculated for the evaporation of pyrene from a river
1 m deep, floving at 1 m/sec vith a vind velocity of 3 m/sec(3, SRC).
[(1) Petrasek AC et al; J Water Pollut Control Fed 55: 1286-96 (1983)
(2) Mackay D, Shiu WY; J Phys Chem Ref Data 10: 1175-99 (1981) (3)
Lyman WJ et al; Handbook of Chemical Property Estimation Methods
Environmental Behavior of Organic Compounds McGraw-Hill NY p 15-1 to
15-34 (1982) (4) Davis ENM et al; Biodeterioration S: 176-84 (1983)]
*%*PEER REVIEWED**

WATER CONCENTRATIONS
PYRENE WAS ONE OF THE POLYCYCLIC AROMATIC HYDROCARBONS (PAH) DETERMINED
IN SAMPLES FROM BEKKELAGET SEWAGE TREATMENT PLANT IN OSLO RECEIVING
INDUST WASTE WATER & HOUSEHOLD SEWAGE: DURING DRY PERIOD IN 1979 (185
NG/L); AFTER RAINFALL 1979 (168 NG/L); DRY PERIOD (SPRING) 1980 (248
NG/L}; AFTER RAINFALL (SUMMER) 1980 (110 NG/L). STATIONARY MUSSELS
OUTSIDE TREATMENT PLANT CONTAINED 90 NG/G DEC 8; 99 NG/G DEC 11; 82
NG/G DEC 15; 101 NG/G DEC 22; 132 NG/G JAN 6; & 80 NG/G APRIL 28;
TRANSPLANTED MUSSELS OUTSIDE BEKKELAGET SEWAGE TREATMENT PLANT 16 NG/G
DEC 11; 51 NG/G DEC 22; 40 NG/G JAN 6; S0 NG/G APRIL 28. FROM THE
PAH-PROFILES OBSERVED IN MUSSELS NEAR THE DISCHARGE-POINT, IT WAS
CONCLUDED THAT THE SEWAGE TREATMENT PLANT IS MAJOR PAH-SOURCE IN THE
AREA, FIVE SAMPLES OF NORDIC TAP WATER WERE ANALYZED FOR POLYCYCLIC
AROMATIC HYDROCARBONS. CONCENTRATIONS OF PYRENE FOUND WERE 12 NG/L, 8.5
NG/L, 0.31 NG/L, LESS THAN 0.30 NG/L, & LESS THAN 0.72 NG/L,
RESPECTIVELY. [KVESETH K ET AL; CHEMOSPHERE 11 (7): 623-39 (1982)1]
%¥*PEER REVIEWED*#x



/o

WATER CONCENTRATIONS

DRINKING WATER: Norwvay, 1.1 ppt(1). Eastern Ontario, Canada, S
municipal plants, June-October, 1978, 0.04-2.0 ppb, avg 0.6 ppb, rav
vater, avg 1.0 ppb(2). Great Lakes area, 12 systems, 1980, Jan,
1.3-72.0 ppt, July-Aug, not detected - 31.0 ppt(3). [(1) IARC;
Monograph on the Evaluation of the Carcinogenic Risk of Chemicalse to
Humans 32: 432-45 (1983) (2) Santodonato J et al; Hazard Profileas on
PAH p 53 TR-81-633 (1981) (3) Williams DT et al; Chemosphere 3: 263-76
(1982)1 »»PEER REVIEWED®*

WATER CONCENTRATIONS

GROUNDWATER: 1.6-2.5 ppt(1). [(1) IARC; Monograph on the Evaluation of
the Carcinogenic Risk of Chemicals to Humans 32: 432-45 (1983)] **PEER
REVIEWED#*#

WATER CONCENTRATIONS

SURFACE WATER: Eastern Ontario, rav vaters, June-Oct, 1978, 0.2-1.7
ppt(1). River water, < 0.001 ppm(1). Storet Database, 904 gamples, 4.0%
pog, avg < 10 ppb(2). [(1) verschueren K; Handbook of Environmental
Data on Organic Chemicals 2nd ed Von Nostrand Reinhold NY (1983) p 1033
(1983) (2) Staples CA et al; Environ Toxicol Chem 4: 131-42 (1985)1
#%¥PEER REVIEWED#*#

WATER CONCENTRATIONS

RAINWATER: Rainwvater, 5.8-27.8 ppt(1), [(1) IARC; Monograph on the
Evaluation of the Carcinogenic Risk of Chemicals to Humans. 32: 432-45
(1983)1 **PEER REVIEWED#*x

EFFLUENTS CONCENTRATIONS

DATA ON EMISSION LEVELS OF WASTEWATERS & SOLID RESIDUALS FRON PETROLEUM
REFINING INDUSTRY ARE SUMMARIZED. TYPES OF WASTE WATER & RESIDUAL
SAMPLES FOR WHICH DATA ARE PRESENTED INCL RAW WASTE LOADINGS FROM CLASS
A THROUGH E REFINERIES, LOADING OF VARIOUS POLLUTANTS ACROSS SEVERAL
PROCESS UNITS SUCH AS DISSOLVED AIR FLOTATION, ACTIVATED SLUDGE
PROCESS, CARBON COLUMNS (POWDERED & GRANULAR), & CLARIFIERS, & OILY
SOLIDS (TANK BOTTOMS, CRUDE OIL, BUNKER C, & WAXY PRODUCT). PYRENE
CONCN RANGES FOUND IN REFINERY CATEGORY B, C, E, & AN UNDESIGNATED
CATEGORY (BIOTREATMENT EFFLUENT < 0.1 TO 30 UG/L, 3 UG/L, 0.7 TO 16
UG/L, & 5.4 UG/L: FINAL EFFLUENT < 1 TG 7 UG/L, < 0.5 UG/L, < 1 UG/L, &
< 0.1 UG/L) RESPECTIVELY. [SNIDER EH, MANNING FS; ENVIRON INT 7 (4):
237-58 (1982)] **PEER REVIEWED#*#

EFFLUENTS CONCENTRATIONS

STORET database, 1,271 samples, S.2% positive, < 10 ppb(l). US National
Urban Runoff Program, 15 cities, 40% positive, 86 samples, 11%
positive, 0.3-10 ppb(2). Estimated emmigsions from mobile sources,
1979, 950 metric tona(3). Domestic effluent, 1.8 ppb; sevage: high
percentage industry, 2.56-3.12 ppb, dry veather, 0.25 ppb, heavy rain,
16.1 ppb(4), 1964: automobile, 47.5 ug/km travelled, truck 275.0 ug/km;
petroleum cracking, 245 ug/cu mj municipal incineration, 17.6 ug/km
open burning of municipal refuse, 1762 ug/kg(5). Tire wmanufacturing
plant vastevater, 10 ppb(6). [(1) Staples CA et al; Environ Toxicol
Chem 4: 131-42 (1985) (2) Cole RH et al; J Water Pollut Control Fed 56:
898-908 (1984) (3) National Research Council; Polycyclic Aromatic
Hydrocarbons: Evaluation of Sources and Effects, National Acad Press
Washington DC (1983) (4) Verschueren K; Handbook of Environmental Data
on Organic Chemicals 2nd ed Von Nostrand Reinhold NY p 272 (1983) (5)
Santodonato J et al; J Environ Pathol Toxicol 5: 1-364 (1981) (6)
Jungclaug GA et al; Anal Chem 48: 1894-6 (1976)1 #xPEER REVIEWEDx*x



SEDIMENT/SOIL CONCENTRATIONS
SEDIMENTS: Wilderness Lake, Ontario, Canada, 1976, 23 ppb (dry wt);
Lake Constance, rapid sand filter solids, 0.2 ppm(l). Lake sediments,
0.38 ppm; rivers, 0,33 ppm; river particulates, 6.0 ppm(2). Buzzards
Bay, MA, 0.12-0.96 ppm(2). Niagara River, Niagara-on-the-lake, 1975-82,
suspended sediments (gusp sed ), trace-4,000 ppb(3). Columbia River,
WA, 1979, 11 monthly samples, 24-410 ppb (dry wt)(max January, min
June), avg 56 ppb(4). Woods Lake, remote Adirondack lake, NY, March,
1978, 16-930 ppb (max 0-4 cm depth)(5)., Northwestern Atlantic, 13
gamples, 2-12,000 ppb (dry wt)(6). 21 samples, not detected (nd)-13,000
(dry wt) (max Charles River. Boston, MA(7). W Germany, 4 rivers, vater
golids, 1.1-8.0 ppm(1). Severn Estuary, UK 0.5-3.5 ppm (dry wt)(1).
SOILS: Nova Scotia, Canada, 29 esamples, 10 sitesg, < 0.1-64 ppb (dry
vt), median, 5 ppb(6). 17 soil samples, nd-410 ppb (dry wt)(7). [(1)
Verschueren K; Handbook of Environmental Data on Organic Chemicals 2nd
ed Von Nostrand Reinhold NY p 1033 (1983) (2) Santodonato J et al; J
Environ Pathol Toxicol 5: 1-364 (1981) (3) Kuntz KW; Toxic Contaminants
in the Niagara River, 1975-1982 Burlington, Ontario Tech Bull No. 134
(1984) (4) Prahl FG et al; Environ Sci Technol 18: 687-93 (1984) (5)
Tan YL, Heit M; Geochim Cosmochim Acta 45: 2267-79 (1981) (6) Windsor
JG, Hites RA; Geochim Cosmochim Acta 43: 27-33 (1979) (7) Hiteas RA et
al; Adv Chem Ser 185: 189-311 (1980)] ®**PEER REVIEWED¥x

ATMOSPHERIC CONCENTRATIONS
POLYNUCLEAR AROMATIC HYDROCARBONS IN URBAN ATMOSPHERES: PYRERE:
TRACE-35 UG/1000 CU M IR 12 USA CITIES (1958). 1.3-19,3 UG/1000 CU M IN
DETROIT (1962-63). /FROM TABLE/ [Searle, C. E. (ed.). Chemical
Carcinogens. ACS Monograph 173. Washington, DC: American Chemical
Society, 1976. , p. 3411 *xPEER REVIEWED*x

ATMOSPHERIC CONCERTRATIORS
RURAL/REMOTE: Norway aerosols, wintera, 1975-77, 0.12-4.89 ng/cu m; lovw
concn occurg vhen origin of air iz northern Norway and high concn is
wvhen origin of air is England and France(1,2). Riso, Denmark, 30 rural
samples, 0.6 ng/cu m(5). URBAN/SUBURBAN: Greater Birmingham, AL, 10
giteg, 1.0-11.2 ng/cu m; USA, 7 cities, winter, 1959, 0.19-36.0 ng/cu
m, summer, 1958, 0.1-2.8 ng/cu m; 12 USA cities, trace-35 ng/cu m; 4
cities outside USA, 0.08-17.0 ng/cu m(l). 9 cities outside USA,
1.64-53.6 ng/cu m (max high traffic area); avg USA urban, 1963, § ng/cu
m, 42 ppm particulates(4). Sutton-Coldfield, UK, suburban, total
suspended particulates (TSP), 1.6 ng/cu m. 30.6 ppm(3). Suburban homes:
outgide, 2.62 ng/cu m, 54.3 ppm TSP, inside, 1.32 ng/cu m, 24.9 ppm
TSP(4), Rorvik, Sveden, Feb-March, 1977, 0.22-21,5 ng/cu m(2). The
Netherlands, S cities, summers, 1968-71, 1-5 ng/cu m, winters, 1968-€9,
10-24 ng/cu m, 1970-71, 1-11 ng/cu m; Osaka, Japan, Nov 1981, Jan,
March, Aug, 1982, 1,52-8.69 ng/cu m, avg 4.16 ng/cu m(6). SOURCE
DOMINATED: Birmingham, UK area close to heavy vehicular traffic, TSP,
1.2 ng/cu m, 21.1 ppm(3), Baltimore Harbor Tunnel, 120 ng/cu m(1). [(1)
Santodonato J et al; J Environ Pathol Toxicol 5: 1-364 (1981) (2)
Bjorseth A, Olufsen BS; pp 507-24 in Handbook of Aromatic Hydrocarbons
(1983) (3) Butler JD et al; Environ Pollut B 3: 109-23 (1982) (4
Verschueren K; Handbook of Environmental Data on Organic Chemicals 2nd
ed Yon Nostrand Reinhold KY p 1031-5 (1983) (5) Nielgon T et al; Atmog
Environ 18: 2155-65 (1984) (6) Matsumoto H, Kashimoto T; Bull Environ
Contam Toxicol 34: 17-23 (1985)] #*PEER REVIEWED##



PROBABLE EXPOSURES
Exposure to pyrene will be videspread due to its ubiquitous presence in
the environment. NIOSH (NOES Survey 1981-1983) has statistically
estimated that 28 workers are exposed to pyrene in the USA(1). NIOSH
(NOHS Survey 1972-1974) has statistically estimated that 32 vorkers are
exposed to pyrene in the USA(2). Coke plant: gaseous concn, 0-14 ug/cu
m, TSP, 35-319 ug/cu m(3). Coal liquification plant, 7 vork areas
0.1-24.9 ug/cu m(4), [(1) NIOSH; National Occupational Exposure Survey
(NOES) (1984) (2) NIOSH; National Occupational Health Survey (NOHS)
(1974) (3) Bjorseth A et al; Scand J Work Environ Health 4: 224-36
(1976) (4) Bjorseth A, Olufsen BS; p 507-24 in Handbook of Aromatic
Hydrocarbons (1983)] %%PEER REVIEWED##

PROBABLE EXPOSURES
GLASS CAPILLARY GAS CHROMATOGRAPHY SHOWED THAT WORKERS IN COKE PLANT
WERE EXPOSED TO 5 TO 1000 MG POLYCYCLIC AROMATIC HYDROCARBONS (PAH)/CU
M AIR (INCL ACENAPHTHYLENE). PARTICULATE MATTER CONTAINS 98% RESPIRABLE
PAH. [BJOERSETH A ET AL; SCAND J WORK, ENYIRON HEALTH 4 (3): 224
(1978)1 **PEER REVIEWED*#

BODY BURDENS
Human liver, 270-470 ppt (wet wt}; fat, 49-2,700 ppt (wet wt}(1). (1)
National Research Council; Polycyclic Aromatic Hydrocarbons: Evaluation
of Sources and Effecte, National Acad Press Washington DC pp 6-36 to
6-37 (1983)1 *%PEER REVIEWED*#

WATER STANDARDS
For the maximum protection of human health from the potential
carcinogenic effects due to exposure of polynuclear aromatic
hydrocarbons through ingestion of contaminated water and contaminated
aquatic organisms, ... therefore, the levels which may result in
incremental increase of cancer risk over the lifetime are estimated at
1%10-5, 1x10-6, and 1x10-7. The corresponding ambient water criteria
are 28.0 ng/l, 2.8 ng/l, and 0.28 ng/l, rspectively. If the above
estimates are made for consumption of aquatic organisms only, excluding
consumption of wvater, the levels are 311.0 ng/l1, 31.1 ng/l, and 3.11
ng/l respectively. /Polynuclear aromatic hydrocarbons based on
benzo(a)pyrene as the model PAH/ [USEPA; Ambient Water Quality Criteria
Doc: Polynuclear Aromatic Hydrocarbons (Draft) p.C-121 (1980)1] ¥ *#PEER
REVIEWED**

WATER STANDARDS
Toxic pollutant designated pursuant to section 307(a)(1) of the Clean
Water Act and is subject to effluent limitations. /Polynuclear aromatic
hydrocarbons/ [40 CFR 401.1S5 (7/1/87)3 **PEER REVIEWED#**

WATER STANDARDS
The attempt to develop a drinking vater criterion for polynuclear
aromatic hydrocarbons (PAH) as a class is hindered by several gaps in
the scientific data base: (1) The PAH class is composed of numerous
compounds having diverse biological effects and varying carcinogenic
potential. A "representative* PAR mixture, has not been defined. (2)
The common practice of using data derived from studies with
benzo(a)pyrene to make generalizations concerning the effects of
environmental PAH may not be scientifically sound. (3) No chronic
animal toxicity studies involving oral exposure to PAH mixturee exist.
(4) No direct human data concerning the effects of exposure to defined
PAH mixtures exist. /Polynuclear aromatic hydrocarbons/ [USEPA; Ambient
Water Quality Criteria Doc: Polynuclear Aromatic Hydrocarbone (Draft)



NAME OF SUBSTANCE
SYNONYNS
MOLECULAR FORMULA
MAJOR USES

PHENANTHRENE
PHENANTHREN (GERMAN) *#*PEER REVIEWED#*#
C14-H10 **PEER REVIEWED#*»

MFR OF DYESTUFFS; EXPLOSIVES; BIOLOGICAL RESEARCH (Havley, G.G. The
Condenged Chemical Dictionary. 10th ed. Nev York: Van Nostrand Reinhold
Co., 1981. , p. 7941 *xPEER REVIEWED#*#*

MAJOR USES

RESEARCH CHEMICAL [SRI ] »#PEER REVIEWED#*#

HAJOR USES

Synthesis of drugs ... /and/ phenanthrenequinone. [HAWLEY. CONDENSED
CHEM DICTNRY 10TH ED 1981 p.794]1 *#PEER REVIEWED##

CONSUMPTION PATTERNS

ND [SRI 1 ##PEER REVIEWED##

COLOR/FORN

COLOR/FORY

COLOR/FORH

ODOR

TASTE

BOILING POINT

MELTING POINT

MOLECULAR WEIGHT

CORROSIVITY

CRITICAL TEMPERATURE &
PRESSURE

DENSITY/SPECIFIC GRAVITY

DISSOCIATION CONSTANTS
HEAT OF COMBUSTION

HEAT OF VAPORIZATION

MONOCLINIC PLATES FROM ALCOHOL [The Merck Index.
10th ed. Rahvay, Nev Jergey: Merck Co., Inc.,
1983, , p. 10371 **PEER REVIEWED##

COLORLESS SHINING CRYSTALS [Hawley, G.G. The
Condenged Chemical Dictionary. 10th ed. Hew York:
Van Nostrand Reinhold Co., 1981. , p. 7941 #**PEER
REVIEWED##x

LEAFLETS [Weast, R.C. (ed.) Handbook of Chemistry
and Physics. 67th ed. Boca Raton, FL: CRC Presas,
Inc., 1986-87. C-402]1 #»*PEER REVIEWED#®#*

Faint aromatic odor [Mackison, F. W., R. S.
Stricoff, and L. J. Partridge, Jr. (eds.).
NIOSH/0SHA - Occupational Health Guidelinesg for
Chemical Hazards. DHHS(NIOSH) Publication , p. 11
##PEER REVIEWED#*#*

ND

340 DEG C [Weast, R.C. (ed.) Handbook of Chemistry
and Physics. 67th ed. Boca Raton, FL: CRC Press,
Inc., 1986-87. C-402]1 #**PEER REVIEWED#*#

101 DEG C [Weast, R.C. (ed.) Handbook of Chemistry
and Phyagica. 67th ed. Boca Raton, FL: CRC Press,
Inc., 1986-87. C-402] **PEER REVIEWED#*#

178.22 [The Merck Index. 10th ed. Rahvay, New
Jergey: Merck Co., Inc., 1983. , p. 10371 #*PEER
REVIEWED#*#

ND

ND

0.9800 @ 4 DEG C [Weast, R.C. (ed.) Handbook of
Chemistry and Physica. 67th ed. Boca Raton, FL:
CRC Press, Inc., 1986-87. C-402] #*#PEER REVIEWED#*#
ND

1,685.6 kcal @ 25 deg C [Weast, R.C. (ed.)
Handbook of Chemistry and Physics. 67th ed. Boca
Raton, FL: CRC Press, Inc., 1986-87. D-276] #**PEER
REVIEWED#*#*

14,184.0 gcal/g mole [Weast, R.C. (ed.) Handbook
of Chemistry and Physics. 67th ed. Boca Raton, FL:
CRC Preass, Inc., 1986-87. C-675] »*PEER REVIEWED#*



OCTANOL/WATER PARTITION
COEFFICIENT

PH

SOLUBILITIES

SOLUBILITIES

SOLUBILITIES

SPECTRAL PROPERTIES

SPECTRAL PROPERTIES

SPECTRAL PROPERTIES

SPECTRAL PROPERTIES

SPECTRAL PROPERTIES

Log Kov= 4.57 (measured) {Karickhoff SW;
Chemoaphere 101 833-46 (1981)1] ##PEER REVIEWED#®#
ND

1 G I§ 60 ML COLD OR 10 ML BOILING 95X ALCOHOL; IN
25 ML ABSOLUTE ALCOHOL; 2.4 ML TOLUENE OR CARBON
TETRACHLORIDE; 2.0 ML BENZENE; 1.0 ML CARBON
DISULFIDE; 3.3 ML ANHYD ETHER; SOL IN GLACIAL
ACETIC ACID; ORG SOLVENTS, ESPECIALLY IN AROMATIC
HYDROCARBONS [The Merck Index. 10th ed. Rahwvay,
Nev Jersey: Merck Co., Inc., 1983, , p. 10371
%*%PEER REVIEWED#*#

SOL INM HOT PYRIDINE, IN CHLOROFORM [Weast, R.C.
(ed.) Handbook of Chemistry and Physics. 67th ed.
Boca Raton, FL: CRC Press, Inc., 1986-87. C-402]
#%PEER REVIEWED#**

1.6 ng/l at 15 deg C; 0.423 ppm at 8.5 deg C;
0.816 ppm at 21 deg C; 0.6 + or - 0.1 ppm at 22
deg C 1.277 ppm at 30 deg C (Verachueren, K.
Handbook of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van Nostrand
Reinhold Co., 1983. , p. 9701 #**PEER REVIEWED#* %
MAX ABSORPTION (HEPTANE): 187.5 NM (LOG E= 4.48);
211.5 NM (LOG E= 4.57); INDEX OF REFRACTION:
1,59427; SADTLER REFERENCE NUMBER: 810 (IR,
PRISM); 8035 (IR, GRATING) [Weast, R.C. (ed. ).
Handbook of Chemistry and Physics. 60th ed. Boca
Raton, Florida: CRC Press Inc., 1979. C-425]1 =*»@C
REVIEWED%*

Max absorption (methanol-ethanol): 210, 219, 242,
251, 273.5, 281, 292.5, 308.5 314, 322.5, 329.3,
337, 345 nm [IARC. Monographs on the Evaluation of
the Carcinogenic Risk of Chemicalsg to Man. Geneva:
World Health Organization, International Agency
for Research on Cancer, 1972-1983. (Multivolume
wvork). V32 420 (1983)1 **PEER REVIEWED#*#

Intenge mass spectral peaks: 178 m/z (100%), 176
m/z (25%), 179 m/z (23%), 177 m/z (13%) (Hites,
R.A. Handbook of Mass Spectra of Environmental
Contaminants. Boca Raton, FL: CRC Press Inc.,
1985. , p. 451 **QC REVIEWED#x

IR: 6030 (Coblentz Society Spectral Collection)
{Weast, R.C. and M.J. Astle. CRC Handbook of Data
on Organic Compounds. Volumes I and II. Boca
Raton, FL: CRC Press Inc. 1985. V2 39] #xQC
REVIEWED#*#

UV: 256 (Sadtler Research Laboratories Spectral
Collection) [Weast, R.C. and H.J. Astle. CRC
Handbook of Data on Organic Compounds. Volumes I
and II. Boca Raton, FL: CRC Press Inc. 1985, V2
39] #%QC REVIEWED#**



Examination: The aforementioned medical examinationa should be repeated
on an annual basis. /Napthalene/ [Mackison, F. W., R. S. Stricoff, and
L. J. Partridge, Jr. (eds.). NIOSH/OSHA - Occupational Health
Guidelines for Chemical Hazards. DHHS(NIOSH) Publication , p. 11 **PEER
REVIEWED#*#

HUMAN TOXICITY VALUES HD

POPULATIONS AT SPECIAL RISK
Pregnant vomen may be especially susceptible to exposure effects
aggsociated with coal tar pitch volatiles. /Coal tar pitch volatiles/
(Mackigon, F. W., R. S. Stricoff, and L. J. Partridge, Jr. (eds.).
NIOSH/OSHA - Occupational Health Guidelines for Chemical Hazards.
DHHS(NIOSH) Publication , p. 11 **PEER REVIEWED#*¥

POPULATIONS AT SPECIAL RISK
Persons with existing skin disorders may be more susceptible to the
effects of /coal tar pitch volatiles/. /Coal tar pitch volatiles/
{(Mackison, F. W., R. S. Stricoff, and L. J. Partridge, Jr. (eds.).
NIOSH/OSHA - Occupational Health Guidelines for Chemical Hazards.
DHHS(NIOSH) Publication , p. 1] *%PEER REVIEWED*#

IARC SUMMARY AND EVALUATION
No data are available in humans. Inadequate evidence of carcinogenicity
in animals. OVERALL EVALUATION: Group 3: The agent is not classifiable
as to its carcinogenicity to humans. [(IARC. Monographs on the
Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva: World
Health Organization, International Agency for Research on Cancer,
1972-1985, (Multivolume work). S7 69 (1987)1 *%QC REVIEWED*#

- ABSORPTION, DISTRIBUTION AND EXCRETION
RADIOACTIVITY ACCUMULATION BY COALFISH ADMINISTERED 15.8 UG 9-(14)C-
LABELED COALFISH, RADIOACTIVITY WAS GREATER IN LIVER THAN IN
GALLBLADDER OR MUSCLE FOLLOWING INTRAGASTRIC ADMIN OF 15.8 UG. MAX
ACCUM OCCURRED FROM 10-24 HR AFTER DOSING & APPROX 72% WAS PRESENT IN
LIVER AFTER 17 HR. IN GALLBLADDER HIGHEST LEVEL OCCURRED 24-48 HR AFTER
ADMIN. [SOLBAKKEN JE ET AL; BULL ENVIRON CONTAM TOXICOL 23 (1-2): 100-3
(1979)1 **PEER REVIEWED*#

ABSORPTION, DISTRIBUTION AND EXCRETION
FOLLOWING INTRAGASTRIC ADMIN IN NORWAY LOBSTER OF (14)C-LABELED
PHEMANTHRENE, HIGHEST ANT OF RADIOACTIVITY WAS FOUND IN HEPATOPANCREAS
SYSTEM & MUSCLE., IN ALL TISSUES, EXCEPT INTESTINE, HIGHEST LEVELS WERE
MEASURED 1 DAY AFTER DOSING, AFTER 28 DAYS ONLY MINUTE AMT REMAINED IN
TISSUES. THE LOW CONTENT OF RADIOACTIVITY IN STOMACH & INTESTINE 1 DAY
AFTER ADMINISTRATION INDICATED THAT MOST OF IT WAS ABSORBED FROM
INTESTINE. NORWAY LOBSTER ACCUM RADIOACTIVITY AT HIGH RATE & IS ABLE TO
ELIMINATE MOST OF RADIOACTIVITY WITHIN A FEW WK AFTER A SINGLE DOSE.
[PALMORK KH, SOLBAKKEN JE; BULL ENVIRON CONTAM TOXICOL 25 (4): 668-71
(1980)1 #**PEER REVIEWED#*#*

ABSORPTION, DISTRIBUTION AND EXCRETION
Polynuclear aromatic hydrocarbons are highly soluble in adipose tissue
and lipids. /Polynuclear aromatic hydrocarbona/ [Sittig, M. Handbook of
Toxic And Hazardous Chemicals. Park Ridge, NJ: Noyes Data Corporation,
1981. , p. 564) **PEER REVIEWED#*¥

ABSORPTION, DISTRIBUTION AND EXCRETION
Polynuclear aromatic hydrocarbons (PAH), some of vhich are potent
carcinogens, are common environmental pollutants. The transport
proceases for these hydrophobic compounds into cells and betveen
intracellular membranes are diverge and are not wvell understood. A



common mechanism of transport is by spontaneous desorption and tranafer
through the aqueous phase. From the partitioning parameters, ... the
rate limiting step involves gsolvation of the tranafer species in the
interfacial vater at the phospholipid surface. Transfer of 10 PAH ...
out of phosphatidylcholine vesicles has been examined., ... Results ghov
that the wmolecular volume of the PAH is a rate-determing factor.
Morever, high performance liquid chromatography (HPLC) data confirms
the hypothesis that the rate of tranafer is correlated vith the gize of
the molecule and vith the partitioning of the molecule betveen a polar
and hydrocarbon phase. The kinetics and characterigtics of the
spontaneous transfer of carcinogens are likely to have a major impact
on the competitive processes of PAH metabolism vithin cells. (Plant AL
et al; Chem-biol Interact 44 (3): 237-46 (1983)]1 #*PEER REVIEWED#*#

HETABOLISM/METABOLITES
PHENANTHRENE YIELDS TRAHS-9.10-DIHYDRO-9.10-DIHYDROXYPHENANTHREHE IN
RAT & RABBIT: BOYLAND, E ET AL, BIOCHEX J, 84, 571 (1962); BOYLAND E &
WOLF, G, BIOCHEM J, 47, 64 (1950); & IN RAT: BOYLAND E, & WOLF G; -
BIOCHEM J 42 32P (1948). /FROM TABLE/ {Goodwin, B.L. Handbook of
Intermediary Metabolism of Aromatic Compounds. New York: Wiley, 197e.
P-4] %*PEER REVIEWED#*=

AETABOLISM/METABOLITES
PHENANTHRENE YIELDS TRAHS-l.Z-DIHYDRO-l.2-DIHYDROXYPHEHANTHRENE.
TRAHS-S.4-DIHYDRO-3.4-DIHYDRDXYPHENANTHREHE. AND
S-(9.10-DIHYDRO-9-HYDROXYPHEHAHTHR-10-YL) GLUTATHIONE IN RABBIT & IN
RAT; BOYLAND E, AND SIMS P; BIOCHEN J 84 571 (1962). /FROM TABLE/
(Goodwin, B.L. Handbook of Intermediary Metabolism of Aromatic
Compounds. Newv York: Wiley, 1976. P-4] #*#PEER REVIEWED%#

METABOLISM/METABOLITES
PHENANTHRENE YIELDS 1-HYDROXY-, 2-HYDROXY-, 3-HYDROXY-, &
4-HYDROXYPHENANTHRENE IN RAT § IN RABBIT: BOYLAND E ET AL; BIOCHEM J
84: 571 (1962); SINS P; BIOCHEM J 84: 558 (1962). /FROM TABLE/
(Goodwin, B.L. Handbook of Intermediary Metabolism of Aromatic
Compounds. Nev York: Wiley, 1976. P-4) #*#PEER REVIEWED##*

METABOLISM/METABOLITES
PHENANTHRENE YIELDS 9-HYDROXYPHENANTHRENE IN RAT §& RABBIT: SINS P;
BIOCHEM J 84: 558 (1962); & PHENANTHRENE-9, 10-0XIDE; GROVER PL, HEWER
A, & SINS P; FEBS LETTERS 18: 76 (1971). /FROM TABLE/ (Goodwvin, B.L.
Handbook of Intermediary Metaboliam of Aromatic Compounds. New York:
Wiley, 1976, P-4] #*PEER REVIEWED#

METABOLISM/METABOLITES
METABOLITES 48 HR AFTER INTRAGASTRIC ADMIN OF 75 NG/KG TO COALFISH WERE
ALL 5 OF POSSIBLE MONOHYDROXY DERIV &
TRANS-PHENANTHRENE-1, 2-DIHYDRODIOL &
TRANS-PHEHANTHRENE-S.10-DIHYDRODIOL. TRANS-PHENANTHRENE-1, 2-DIHYDRODIOL
WAS EXCRETED AS GLUCURONIDE &/0R SULFATE CONJUGATE. [SOLBAKKEN JE ET
AL; ACTA PHARMACOL TOXICOL 46 (2): 127-32 (1980)1 **PEER REVIEWED*#*

METABOLISM/METABOLITES
The metabolism of (14)C-phenanthrene in vitro by untreated, sodium
Phenobarbital (PhB) and 3-methylcholanthrene pre-treated rat, guinea
Pig, and mouse hepatic microsomes has been studied. The major
metabolite, except vith microsomes from 3-methylcholanthrene
pre-treated guinea pigs, vas
trans-S.10-dihydro-9.10-dihydroxyphenanthrene. In the case of
3-methylcholanthrene pre-treated guinea pig microsomes, the



34 (1): 67-74 (1986)1 **PEER REVIEWED*#*

INTERACTIONS ND

ENVIRONMENTAL FATE/EXPOSURE SUMMARY
Release of phenanthrene (PHEN) most likely results from the incomplete
combustion of a variety of organic compounds including wood and fossil
fuels, Release to the soil vill likely result in biodegradation.
Volatilization is not expected to be significant. Phenanthrene is
expected to bind strongly to soil and not leach extensively to
groundvater. When released to water, adsorption of PHEN to suapended
sediments is expected to remove most of the compound from solution.
Photolysig is expected to occur near the wvater surface and
biodegradation of phenanthrene in the vater column is expected.
Oxidation, volatilization and bioconcentration are not expected to be
significant. Phenanthrene releagsed to the atmosphere is expected to
rapidly adsorb to particulate matter. Phenanthrene adsorbed on fly ash
has been shown to photolyze rapidly (half-life 49 hr) and Phenanthrene
adsorbed on particulate matter vwill be subject to wet and dry
deposition. Vapor phase phenanthrene will react vith photochemically
gener ated, atmoapheric hydroxyl radicals with an estimated half-life
of 1.67 days. PHEN is a contaminant in air, wvater, sediment, soil, fish
and other aquatic organisms and food. Human exposure results primarily
from ingestion of food contaminated with PHEN. (SRC) [CITATION 1 **PEER
REVIEWED#*#

NATURAL OCCURRING SOURCES
«+. Occurs in fossil fuels. [IARC. Monographs on the Evaluation of the
Carcinogenic Risk of Chemicals to Man. Geneva: World Health
Organization, International Agency for Research on Cancer, 1972-1985.
(Nultivolume work)., V32 420 (1983)1 **PEER REVIEWED#*#

NATURAL OCCURRING SOURCES
Kuvait crude oil: 26 ppm; South Louisiania crude oil: 70 ppm.
[Verachueren, K. Handbook of Environmental Data of Organic Chemicals.
2nd ed. New York, NY: Van Hostrand Reinhold Co., 1983, , p. 970] #*PEER
REVIEWED#*#

NATURAL OCCURRING SOURCES
/Phenanthrene is a component of/ shale oil. [DOE; Identification and
Toxicity of Fractionated-Shale-0il Components 17pp Report No.
DOE/EV/10404-TI (1982)1 =»*PEER REVIEWED*%

ARTIFICIAL SOURCES
Phenanthrene (PHEN) iz a product of incomplete combugtion of organic
materials and so has been detected in sidestream cigarette smoke,
mainstream smoke of marijuana cigarettes, gasoline engine exhaust and
charcoal broiled steaks(1). PHEN has also been detected in used moZor
oil (157.85 mg/kg), crude oils (>128.7 mg/kg), and lubricating fuels
(>7.09 mg/kg)(1). Diesel and gasoline exhaust contained 6.4 and 2.1
ug/cu n PHEN, respectively(2). Combined residuesz of PHEN and anthracene
vere 155,000 and 76,500 ppb dry weight in crude oil and soot samples,
respectively(3)., Phenanthrene vas detected but not quantified in diesel
exhaust(4). [(1) IARC; Polynuclear Aromatic Compounds Part 1. 32:
419-30 (1933) (2) Kerkhoff MJ et al; Environ Sci Technol 19: 695-99
(1985) (3) Sporstot S et al; Environ Sci Technol 17: 282-86 (1983) (4)
Daigey J¥ et al; J Air Pollut Control Assoc 36: 17-33 (1986)] **PEER
REVIEWED#*#



ENVIRONMENTAL FATE
TERRESTRIAL FATE: The phenanthrene (PHEN) content of dried sludge added
to s0il decreased by 98.8% after 1280 days(1l). The loss of PHEN vas
attributed to biodegradation and unidentified abiotic processes(1l). The
PHEN content of secondary vastevater decreased by 80-90% follaoving
percolation through treatment basina(2). The residence time in the
bagsing vas 8 hr(2). When vastevater containing 0.05-100 ug/l polycylic
aromatic hydrocarbons (PAH) and pretreated by oil separation vas
applied to grass covered soil at 4300 gallons per day/acre, vater
samples taken in November from downgradient wella contained 13-61 ng/1
PHEN(3). PAH's vere non-detectable in July wvell vater samples(3). The
vells vere located an unspecified distance from the application
gite(3), Migration of PHEN through the soil ia indicated by this study
and, therefore, PHEN may leach to groundvater. Because of the high
measured Koc value of PHEK (22,909), hovever, it is suggested that
leaching of PHEN to groundvater should be limited in most
circumstances(SRC), [(1) Bosgert I et al; Appl Environ Microbiol 48:
463-7 (1934) (2) Bouver EJ et al; Water Res 18: 463-72 (1984) (3)
Middleton AC; Basic Life Sci 28: 137-49 (1984)]1 »xPEER REVIEWED#*x

ENVIRONMENTAL FATE
AQUATIC FATE: Introduction of creosote into the Hershey River in
Michigan resulted in phenanthrene (PHEN) concentrations as high as 352
ng/g sediment (wet veight) > 3 km downgtream from the gource(l).
Partitioning of PHEN to sediment is generally expected vhenever PHEN is
releaged to vater. Biodegradation of PHEN by wvater- and
sediment-dvelling bacteria is expected. Volatilization of PHEN can also
occur, but is not expected to be significant due to the anticipated
adsorption to sediments(SRC). Bioconcentration of PHEN is not expected
to be gignificant since the compound will probably be easily
metabolized via microsomal oxidase in fish(SRC). Photolysis and
photooxidation of dissolved PHEN may occur (estimated half-life 8.4
hr). Thege processes, hovever, are expected to be severely attenuated,
if not eliminated entirely, by the anticipated adsorption of PHEN to
particulate matter and sediments(SRC). [(1) Black JJ; Arch Environ
Contam Toxicol 11: 161-6 (1982)]1 **PEER REVIEWED#**

ENVIRONMENTAL FATE
ATMOSPHERIC FATE: The half-life for the reaction of vapor phase
phenanthrene (PHEN) vith photochemically generated hydroxyl radicals in
the atnosphere was estimated to be 1.67 days(1) but this proceas is
expected to be congiderably slover for particle-adsorbed PHEN.
Photolysis of PHEN adsorbed to fly ash has been shovn to occur
(half-life 49 hr) and any vapor phase PHEN may also photolyze directly
gince it absorbs irradiation above 290 nm. Wet and dry deposition of
PHEN-adsorbed on particulates is expected(SRC). [(1) GEMS; Graphical
Exposure Modeling System. Fate of Atmospheric Pollutants (FAP) Data
Bage. Office of Toxic Substances. USEPA (1986)]1 **PEER REVIEWED#*x

ENVIRONMENTAL FATE
AQUATIC FATE: ... Empirical evidence suggests that phenanthrene ...
vill be adsorbed onto suspended particulates and biota and that their
transport vwill be determined by the hydrogeologic conditions of the
aquatic system. That portion dissolved in the vater column may undergo
direct photolysis. [Callahan, M.A., M.W. Slimak, H.¥. Gabel, et al.
Water-Related Environmental Fate of 129 Priority Pollutants. Volume IL.
EPA-440/4 79-029a. Washington, DC: U.S. 96-11 #**PEER REVIEWEDx#*



BIODEGRADATIOK
Biodegradation of phenanthrene (PHEN) in vater samples taken from
geveral sites in the Center Hill Reservoir in Tennessee incubated at 25
deg C for 28 days was 55.52% (Feb), 65.86 to 90.25% (Mar), 80.39% to
91,75% (Apr), 79.76% to 85.76% (Jun), 49.58% to 58,84% (Aug), 67.61% to
78.46% (Sept), and 92.26% to 94.60% (Dec)(1). PHEN added to vater
gamplea from tvo Center Hill Reservoir sites incubated at 25 deg C vas
90.12 and 86.70, 90.36 and 95.04, 94.02 and 93.55, 94.81 and 90.84%
degraded after 1, 2, 3, and 4 veeks, respectively(l). When PHEN vas
added to Center Hill Reservoir water at 100 ug/l, the compound vas O,
66.4, 60,08, and 43.9% degraded following incubation at 25 deg C for 1,
2, 5, and 7 days respectively(1), PHEN added at 1000 ug/l was 2.3%,
13.5%, 39.6%, 22.8%, and 46.1% degraded after 1, 2, 3, 4, and 5 days of
incubation at 25 deg C, respectively(1l). Maximum biodegradation
occurred at 25 and 37 deg C vhen PHEN vas added to Center Eill
Reservoir samples at 100 and 1000 ug/l, respectively(1). [(1) Saylor
GS, Sherrill TW; Bacterial Degradation of Coal Conversion By-Products
(polycyclic aromatic hydrocarbons) in Aquatic Environments. p.90 USNTIS
PB 83-187161 (1981)]1 #*»PEER REVIEWED#**

BIODEGRADATION
To investigate the mineralization rate of phenanthrene (PHEN) in
aquatic sediments, the kinetics of mineralization of PHEN by bacteria
in sedinent slurries vere determined(1). Incubation vith gediments for
6 and 60 days yielded constanta of 6.6X10-S to 1.1X10-5 1/hr,
reapectively, and biodegradation half-lives of 437.5 and 2625 days,
reapectively(1). Microcosms consisting of natural sediments and
gsterilized pond vater in 1 L Erlenmeyer flasks vere prepared. The
dependence of mineralization rates upon incubation temperature was
determined for untreated microcosms and those treated with synthetic
0il (S0) at 0.01% in the slurry. The sediments in the microcoams were
acclinated prior to addition of PHEN, vhich vas added at 1 ug/g
gediment. The optimal temperatures vere 15 and 23 deg C for the
untreated and SO treated sediments, respectively; mineralization rates
of the SO treated sediments vere higher than the untreated sediments at
all tenperaturea(l). The rate of mineralization vas inversely dependent
upon the weight/volume sediment slurry composition(1). When natural and
sterilized sediments wvere inoculated with Beijerinckia sp.,
biodegradation ratea of PHEN vere higher than in uninoculated natural
gediments(1), [(1) Saylor GS, Sherrill TW; Bacterial Degradation of
Coal Conversion By-Products (polycyclic aromatic hydrocarbong) in
Aquatic Environments. p.90 USNTIS PB 83-187161 (1981)1 ##PEER
REVIEWED##

BIODEGRADATION
Bacteria wvere obtained from Eastern Bay in the Chesapeake Bay(1).
Incubation of bacteria from Colgate Creek in Eastern Bay and Colgate
Creek water resulted in 63.4% and SO.2% phenanthrene (PHEN) degradation
respectively(1). Incubation of Eastern Bay bacteria in Colgate Creek
and Eastern Bay vater resulted in 85.0% and 92.4% PHEN degradation,
regpectively(1). The greater percentage of PHEN degradation observed in
the Colgate Creek sediment bacteria vas said to reflect the higher
degree of organic pollution to vhich the bacteria vere exposed(1).
Phenanthrene incubated in Rhode Island vater at 25 ug/l degraded vith
half-lives of 11000, 180, and 79 days at 2, 8, and 18 deg C,
respectively(2). PHEN incubated in water from South Carolina degradaed



vith half-lives 210, 19, 24, and 36 days at temperatures of 8,27,28 and
27 deg C, respectively(2). The biodegradation half-lives of PHEN in
_water obtained from the Gulf of Thailand and Chao Phraya River vere 33
and 37 days, respectively(3). [(1) Walker JD, Colvell RR; Prog Water
Technol 7: 783-91 (1975) (2) Lee RF, Ryan C; Can J Fish Aquat Sci 40t
86-94 (1933) (3) Hungspreuge M et al; Marine Pollut Bull 15: 213-28
(1984)] =xPEER REVIEWED#=#
BIODEGRADATION
The half-life of phenanthrene (PHEN) applied to soil at 2.1 ug/g soil
and incubated at 15-25 deg C vas 26 days(1). The half-life vhen applied
at 25,000 ug/g soil and incubated at > 25 deg C vas 2.5 days(1l). [(1)
Sims RC, Overcash MR; Res Rev 88: 1-68 (1983)] **PEER REVIEWED#*#
ABIOTIC DEGRADATION
After 5 hr and 10 hr irradiation of phenanthrene (PHEMN) with a 250 W,
high pressure mercury lamp, 43% and 64.1% of the initial amount of PHEN
remained in seavater(1). The direct photolysis half-life of PHEN in
vater vas estimated to be 8.4 hr(2), Sunlight intensity in both
estinations vas assumed to be that of a clear day at latitude 40
degrees N at midday in midsummer and it vas assumed that the chemical
vas near the surface of the vater and fully exposed to the sunlight(2).
The half-life for the reaction of polycylic aromatic hydrocarbona (PAH)
vith RO2 radicals is about 21,917 years, go the oxidation of PHEN by
these radicals is not expected to be a major fate procesa(3). The rate
constants for the reaction of PHEN with ozone at pH values of 1 and 7
are 1.33X10+4 and 1.57X10+4 cu dm 1/mol 1/s at 25 deg C(4). Assuming a
tropospheric ozone concentration of 2X10-9 M in clean air, the
half-life of PHEN in the atmosphere vas estimated to be 6 hr(4). [(1)
Nagata S, Xondo G; pp 617-20 in Proc 1977 0il Spill Conf (1977) (2)
Zepp RG, Schlotzhauer PF; pp 141-58 in Polynuclear Aromatic
Hydrocarbons Jones PW, Leber P eds Ann Arbor Sci Publ Inc, Ann Arbor MI
(1979) (3) Callahan MA et al; Water-Related Environmental Fate of 129
Priority Pollutants Vol II p 96-16 USEPA-440/4-79-029b (1979) (4)
Butkovic V et al; Environ Sci Technol 17: 546-8 (1983)] #*PEER
REVIEWED#®*
ABIOTIC DEGRADATION
Adsorption of PHEN to fly ash is rapid and irreversible at
concentrations of < 30 ug/g fly ash(1). PHEN is expected, therefore, to
be largely adsorbed to atmospheric particulates. The direct photolysis
half-life of PHEN adsorbed to fly ash irradiated at > 300 nm is 49
hr¢2:. Since photolysis of PAH is attenuated by adsorption to
particulates(3), any PHEN in the vapor phase is expected to photolyze
faster. [(1) Eiceman GA, Vandiver VJ; Atmos Environ 17: 461-5 (13983)
(2) Behymer TD, Hites RA; Environ Sci Technol 19: 1004-6 (1985) (3)
Korfmacher WA et al; Environ Sci Technol 14: 1094-9 (1580)] **PEER
REVIEWED*#
BIOCONCENTRATION
ANALYSES OF SOFT TISSUES OF 3 SPECIES OF UNIONIDAE NUSSELS (LAMPSILLIS
RADIATA, ELLIPTIO COMPLANATUS & ANODONATA GRANDIS) FROM NORTHERK LAKE
GEORGE SHOWED THESE ORGANISNMS CONCENTRATED PHENANTHRENE. IT WAS
DETECTED IN SOME BUT NOT ALL OF THE MUSSEL SAMPLES. [HEIT M ET AL;
ENVIRON SCI TECHNOL 14 (4): 465-8 (1980)] »#PEER REVIEWED#*#



BIOCONCENTRATION
The measured log octanol/vater partition coefficient of phenanthrene
(PHEN) is 4.57(1). A Kov of this magnitude suggests significant
bioconcentration should occur in aquatic organismz(SRC). By the action
of microsomal oxidase, hovever, fish are capable of rapidly
metabolizing polycylic aromatic hydrocarbons(2). PHEN is expected to be
gimiliarly degraded in fish, and therefore, may not bioconcentrate
gignificantly(SRC), [(1) Karickhoff SW; Chemosphere 10: 833-46 (1981)
(2) Santodonato J et al; Health and Ecological Assessment of
Polynuclear Aromatic Hydrocarbons; Lee SD, Brant L eds; Pathotox Publ
Park Forest South IL (1981)]1 **PEER REVIEWED#*«

BIOCONCENTRATION
... Some marine organismes have no detectable aryl hydrocarbons
hydroxylase enzyme systemz, namely: phytoplankton, certain zooplankton,
muggels (Mytilus edulie), scallops (Placopecten sp), and snails
(Litternia littorea). ... Those organisms vhich lack a metabolic
detoxification enzyme system, tend to accumulate polycyclic aromatic
hydrocarbons, /Polycyclic aromatic hydrocarbons/ [Malins DC; Ann NY
Acad Sci 298: 482-96 (1977) as cited in: Health and Welfare Canada;
Polycyclic Aromatic Hydrocarbons p.37 (1979) Report No. 80-EHD-301
¥%PEER REVIEWED#*

BIOCONCENTRATIOK
POLYCYCLIC AROMATIC HYDROCARBONS (PAH) WERE ANALYZED IN SURFACIAL
SEDIMENTS & BENTHIC ORGANISMS IN SOUTHEASTERN LAKE ERIE, NEAR A LARGE
COAL-FIRED POWER PLANT. SEDIMENT CONCN (S30-770 PPB PAH) WERE
RELATIVELY HOMOGENOUS THROUGHOUT MOST OF THE 150 SQUARE KM AREA,
ALTHOUGH RIVER & NEARSHORE CONCENTRATIONS REACHED 4 PPM. OLIGOCHAETE
WORMS DID NOT BIOCONCENTRATE (ON WET WT BASIS) ANY OF THE PAH.
CHIRONOMIDE MIDGES COLLECTED 1 KM OFFSHORE EXHIBITED BIOCONCENTRATION
OF S PAH ONE OF WHICH WAS PYRENE. FURTHER OFFSHORE, THESE APPARENT
BIOCONMCENTRATIONS DISAPPEARED, WITH MIDGES AT NEAR EQUILIBRIUM WITH
SEDIMENTS. /Polycyclic aromatic hydrocarbons/ [EADIE BJ ET AL;
CHEMOSPHERE 11 (2): 185-92 (1982)]1 *»PEER REVIEWED*#

SOIL ADSORPTION/MOBILITY
The log soil-sorption coefficient (Koc) of phenanthrene (PHEN) in
coarge gilt fractions from sediments from Doe Run and Hickory Hill,
Georgia, is 4.36(1), A log Koc of this magnitude suggests that PHEN
vill be strongly adsorbed to the soil and is not, therefore, expected
to leach extensively(SRC). [(1) Karickhoff SW et al; Water Res 13:
241-8 (1979)] *%PEER REVIEWED*#*

VOLATILIZATION FROM WATER/SOIL
Jging a vater solubility of 1.29 mg/l and a vapor pressure of 6.80X10-4
mm Hg(l), a Henry’s Lav constant of 1,24X10-4 atm cu m/mol at 25 deg C
vas estimated(2). The half-life values for the volatilization of
phenanthrene (PHEN) from streams, rivere and lakes vere estimated from
these parameters(2). The wind velocity was assumed to be 3 wm/sec, the
current velocities of the streams, rivers and lakes, 2, 1 and 0.01
m/sec, respectively, the depths of the lakes SO m and that of the
streams and rivers 1 m. The half-life values vere 9.4 hr, 13.15 hr and
4696.13 hr (195.7 day) for the streams, rivers and lakes, respectively.
These values apply strictly to dissolved PHEN. Any process which limiis
the anount of dissolved PHEN, such as adsorption to sediments or biota,
vill increase these half-lives. Volatilization from vater and egoil is
not expected to be significant, since most of the PHEN ie expected to
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be adsorbed(SRC). [(1) Sims RC, Overcash MR; Res Rev 88: 1-68 (1983)
(2} Lyman WJ et al; Handbook of Chemical Property Estimation Methods
Environmental Behavior of Organic Compounds. McGraw-Hill NY p 15-11,
15-21 (1932)) #**PEER REVIEWED#*#

WATER CONCENTRATIONS
... Haa deen identified in ... surface vater (0.1300 ng/l); tap vater
(3.1-90 ng/1); vaste vater (780 ug/l) ... {IARC. Monographs on the
Evaluation of the Carcinogenic Rigk of Chemicals to Man. Geneva: World
Health Organization, International Agency for Research on Cancer,
1972-1985. (Multivolume vork). V32 421 (1983)] %xPEER REVIEWED#*#*

WATER CONCENTRATIONS
SURFACZ WATER: Rav vater - various US sites, 6-20 ng/1(1); Lake
Quinsinamond, M¥A, Glen Ellyn, IL, Little Rock, AR, Bellevue, WA, and
Eugene, OR - 124 pos, 0.3-10 ug/1(2). Five percent of 865 water gamples
had a median PHEN concentration of < 10.000 ug/1 (STORET Database)(3).
Great Britain (Tamar Estuary) - 8,8 ng/l(4). Tsukuba Japan - 0.34
ng/1(5). PHEN vas detected but not quantified in Lakes Ontario, Erie,
Michigan and Superior(6) and combined PHEN/anthracene residues vere
detected but not quantified in Mississippi River vater(7) and in the
Rhine and Maas Rivers in the Netherlands(8). [(1) Sorrell RK et al;
Environ Intern 4: 245-54 (1980) (2) Cole RH et al; J Water Pollut
Control Fed 56: 898-908 (1984) (3) Staples CA et al; Environ Toxicol
Chem 4: 131-42 (1985) (4) Readman J¥ et al; Estuarine Coastal Shelf Sci
14: 369-89 (1982) (5) Shiraishi H et al; Environ Sci Technol 19: 585-9
(1985) (6) Great Lakes Quality Board; Report to the Great Lakes Waier
Quality Board, Windsor, Ontario, Canada (1983) (7) Overton EB et al;
Chemosphere 9: 629-33 (1980) (8) Meijers AP, Van Der Leer RC; Water Res
10: 597-604 (1976)) #*PEER REVIEWED#*#*

WATER CONCENTRATIONS
DRINKISG WATER: Athens, GA ~ 24-90 ng/1(1), Tsukuba, Japan - 0.45-1.41
ng/1(2). Combined phenathrene (PHEN) and anthracene residues vere as
follovs: Nev York - public water system velle, 39 vells tested, 17.9%
pog, 21.0 ppb max(3); Great Lakes (various locations) - 0.6-1269
ng/lt4); Japan - tap vater, 0.7 ng/l (5) and 1.7 ppb(6). PHEN vas
detected but not quantified in drinking vater from an unspecified
location(7). [(1) Thruston AD Jr; J Chromat Sci 16: 254-9 (1978) (2)
Sharaishi H et al; Environ Sci Technol 19: 585-9 (1985) (3) Council on
Environmental Quality; 11th Annual Report (1980: (4) Williams DT et al;
Chemosphere 11: 263-76 (1982) (S5) Akiyama T et al; J UOEH 2: 285-300
(1980) (6) Shinohara R et al; Water Res 15: 535-42 (1981) (7) Kool HJ
et al; Crit Rev Env Control 12: 307-57 (1982)) #*PEER REVIEWED##

WATER CONCENTRATIONS
GROUNDWATER: Pensacola, FL - 0.76 and 0.78 mg/l at 12 and 6 m depths,
respectively, and at 18 m, 0.07 wg/l (different gite than above)(1).
Phenanthrene vas detected but not quantified in groundvater in
Minnegota(2). [(1) Goerlitz DF et al; Environ Sci Technol 19: 955-61
(1935) (2) Rostad CE et al; Chemosphere 14: 1023-36 (1985)1 *xPEER
REVIEWED#*#*

WATER COMCEMTRATIONS
RAIN/SNOW: Portland, OR - 61-130 ng/l, 90.1 ng avg(l). Oregon Graduate
Center (southeast of Portland, OR) - 3.1-51 ng/l, 24 ng/l; Portland, OR
- 62-230 ng/l, 140 ng/l avgt2). Netherlande - 30-133 ng/1(3), Combined
phenanthrene (PHEN)/anthracene residues in Portland, OR vere 1.3-10.0
ng/l in particulates, 4.1 ng/l avg and 0.08-0.93 ng/cu m



OTHER ENVIRONMENTAL CONCENTRATIONS
Sidestream cigarette smoke - 6.0-8.5 ug/100 cigarettes, mainstream
marijuana smoke - 8.9 ug/100 cigarettes (1). Sevage influert ir Japan
contained 400 ng/l phenanthrene/anthracene (2). [(1) IARC; Polynuclear
Aromatic Compounds Part 1, Chemical, Environmental and Experimental
Data 32: 419-30 (1983) (2: Akiyama T et al; J UOEH 2: 285-300 (1980)1
##PEER REVIEWED#%

OTHER ENVIROMMENTAL CONCENTRATIONS
Phenanthrene ... has been identified in ... used motor oil (157.85
mg/kg} ... [IARC, Monographs on the Evaluation of the Carcinogenic Rigk
of Chemicals to Man. Gereva: World Health Organization, International
Agency for Research on Cancer, 1972-1985. (Multivolume work). V32 421
(1983)1 #*PEER REVIEWED:##

OTHER ENVIRONMENTAL CONCENTRATIONS
Coke oven emissions: 163.5-2,828.5 ug/g of sample; coal tar pitch
fumes: 36.4 wveight ¥ (phenanthrene and/or anthracene). [Verschueren, K.
Handbook of Environmental Data of Organic Chemicals. 2nd ed. New York,
NY: Van Nostrand Reinhold Co., 1983. , p. 9711 :*PEER REVIEWED*#

OTHER ENVIRONMENTAL CONCENTRATIONS
Phenanthrene /concn/ in gasoline (high octane): 20.5 mg/l; gasoline:
15.7 mg/l. [Verschueren, K. Handbook of Environmental Data of Organic
Chemicals. 2nd ed. New York, NY: Van Nogtrand Reinhold Co., 1983. , p.
9701 **PEER REVIEWED##

OTHER ENVIROMMENTAL CONCENTRATIONS
Exhaust condensate of gasoline engine: 2.3-2.9 mg/l gasoline consumed.
[Verschueren, K. Handbook of Environmental Data of Organic Chemicals.
2nd ed. Nev York, NY: Van Hostrand Reinhold Co., 1983. , p. 9701 **PEER
REVIEWED*#

OTHER ENVIRONMENTAL CONCENTRATIONS
The loading of phenanthrene (PHEN) in metric tons per year to each of
the Great Lakes vere estimated to be: Lake Superior - 4.8; Lake
Michigan - 3.4; Lake Huron - 3.5; Lake Erie - 1.5; Lake Ontario -
1.1(1). Inputs of PHEN to the Narragansett Bay watershed in kg/yr vere
ag follows: residential - 1.7; commercial - 2.1; industrial - 32.4; and
highway - 32.8(2). [(1) Eisenreich SJ et al; Environ Sci Technol 15:
30-8 (1981) (2) Hoffman EJ et al; Environ Sci Technol 18: 580-7(1984)1
#%PEER REVIEWED*#

PROBABLE ROUTZS OF HUMAN EXPOSURE
Human exposure to phenanthrene occurs primarily through the smoking of
tobacco, inhalation of polluted air or by ingestion of food or waier
contaninated by combustion effluents. [IARC. Monographs on the
Evaluation of the Carcinogenic Risk of Chemicale to Man. Geneva: World
Health Organization, International Agency for Research on Cancer,
1972-1985, (KMultivolume work). V32 426 (1983)1 #*QC REVIEWED##

PROBABLE ROUTES OF HUMAN EXPOSURE
Human exposure to phenanthrene (PHEN) most likely results from the
ingestion of food, especially broiled and smoked food, containing the
compound(1). Exposure may also result from the inhalation of air
contaninated by PHEN as a result of incomplete combuation of fossil and
other fuels and from use of tobacco containing products. {SRC: [(1)
Santodonato J et al; Health and Ecological Assessment of Polynuclear
Aromatic Hydrocarbong Lee SD, Grant L eds Pathotox Publ Park Forest
South Il (1981)]) #*QC REVIEWED#*#%



PROBABLE ROUTES OF HUMAN EXPOSURE
Coal tar pitch volatiles ... may contact the eyes. /Coal tar pitch
volatiles/ [Mackison, F. ¥W., R. S. Stricoff, and L. J. Partridge, Jr.
teds. ). NIOSH/OSHA - Occupational Health Guidelines for Chemical
Hazards. DHHS(NIOSH) Publication , p. 1] #xQC REVIEWED#**

AVERAGE DAILY INTAKE
AIR INTAKE: 7 ng/day/man(l). (assume 0.01-10 ng/cu m) 0.2-200 ng. WATER
INTAKE: (assume 24-90 ng/l) 48-180 ng; FOOD INTAKE: insufficient
datat(SRC)., [(1) Matsumoto H, Kashimoto T; Bull Environ Contam Toxicol
34: 17-23 (1985)]1 #xPEER REVIEWEDx¥

PROBABLE EXPOSURES
Air samples obtained from various locationg vwithin a primary aluminum
gmelting plant and a prebaked aluminum reduction plant in Norvay vere
as follove: Smelting plant - above baking ovens, 0.28-1.24 mg/g
particulates, not detected-16.0 ug/cu m gaseous; above anoce
compression, 0.84 mg/g particulates, 134 ug/cu m gaseous(1). Personal
monitoring data of particulates in the plant vere as follovs: Coke
packer - 1.70 ug/cu m; pitch bin vorker - 22.7 ug/cu m; operator - 0.35
ug/cu m(1), Aluminum reduction plant - various locations, not
detected-2.4 mg/g particulates, 1.91-446.0 ug/cu m gaseoua(l). Personal
monitoring data of particulates in the plant vere as follows. Pin
Puller - 36.2-60.4 ug/cu m¢l), [(1) Byorseth A et al; Scand J Vork
Environ Health 4: 212-23 (1978)1 #xPEER REVIEWED##*

PROBABLE EXPOSURES
POLYCYCLIC AROMATIC HYDROCARBON (PAH) CONTENT IN AIR OF 10 FERROUS &
NONFERROUS FOUNDRIES WAS STUDIED. CERTAIN OCCUPATIONS REPORTED TO HAVE
A HIGH RISKX OF LUNG CANCER, SUCH AS MOLDERS, CASTERS & CRANE MEN, WERE
ASSOCIATED WITH HIGH CONCENTRATIONS OF PAH EXPRESSED AS PERCENTAGE OF
TOTAL SUSPENDED PARTICULATE. THIS RESULT WAS ROT STATISTICALLY
SIGNIFICANT. /PAH/ (VERMA DK ET AL; ANN OCCUP HYG 25 (1): 17-26 (1982)]
»¥PEER REVIEWED#»*

PROBABLE EXPOSURES
GLASS CAPILLARY GAS CHROMATOGRAPHY SHOWED THAT WORKERS IN COKE PLANT
WERE EXPOSED TO 5 TO 1000 MG POLYCYCLIC AROMATIC HYDROCARBONS (PAH)/CU
M AIR (INCL ACENAPHTHYLENE:. PARTICULATE MATTER CONTAINS 98% RESPIRABLE
PAH. [BJOERSETH A ET AL; SCAND J WORK, ENVIRON HEALTH 4 i3): 224
(1978)1 *%PEER REVIEWED#*#

PROBABLE EXPOSURES
Samples taken around battery tops in a Norvegian coke plant vere as
follovs. Stationary eampling - Spring 1976, 28.8-42.8 mg/g, 41.2 mg/g
avg particulates, 6.7-67 ug/cu m, 35 ug/cu m avg gaseous; Fall 1976,
9-17.36 mg/g, 14.38 mg/g avg particulates, 55-276 ug/cu m, 119 ug/cu m
gaseous, Mobile sampling - Spring 1976, 0.3-0.33 mg/g particulates, not
detected-3.95 ug/cu m gaseous; Fall 1976, 1.95-8,24 mg/g particulates,
71.39-72,82 ug/cu m gaseous. Personal monitoring data of particulates
in the plant were as follove. Spring 1976 - Larry car operators,
0.25-1.24 mg/g; Coke car operators, not detected-0.021 mg/g; Jamb
cleaner, 0.13-0.56 mg/g; Door cleaner, not detected-0.12 mg/g; Push car
operator, not detected-0.11 mg/g; ¥harfman, 0.34 mg/g(1). Fall 1976-
Lorry car operator 0.34-1.0 mg/g; Coke car operator, 0.11 mg/g; Jamb
cleaner, 0.89 mg/g; Door cleaner, 0.14-0.18 mg/g; Push car operator,
0.11-0.145 mg/g: Sweeper, 0.75 mg/g; Quench car operator, 0.16 mg/g(l).
[t1) Bjorseth A et al; Scand J Work Environ Health 4: 224-36 (1978)]
#%PEER REVIEWED#*#%



PROBABLE EXPOSURES
Workers ... exposed to coal tar, mineral oil, and petroleum waxes.
/Polynuclear aromatic hydrocarbons/ [USEPA; Ambient Water @Guality
Criteria Doc: Polynuclear Aromatic Hydrocarbons (Draft) p.C-37 (1980)]
¥ *PEER REVIEWED#*#

BCDY BURDENS
Semi-quantitative analyses revealed phenanthrene in atherosclerotic
aortas at 8-10 ng/g anthracene equivalents(l). [(1) Ferrario JB et al;
Arch Environ Contam Toxicol 14: 529-34 (1985)] %%PEER REVIEWED#*#

WATER STANDARDS
Toxic pollutant designated pursuant to section 307(a)(1) of the Clean
Water Act and is subject to effluent limitations. /Polynuclear aromatic
nydrocarbons/ [40 CFR 401.1S (7/1/87)1 *xPEER REVIEWED*#

WATER STANDARDS
For the maxinum protection of human health from the potential
carcinogenic effects due to exposure of polynuclear aromatic
hydrocarbons through ingestion of contaminated water and contaminated
aquatic organisms, ... therefore, the levels vhich may result in
incremental increase of cancer risk over the lifetime are estimated at
1%x10-5, 1x10-6, and 1x10-7. The corresponding criteria /for ambient
vater/ are 28.0 ng/l, 2.8 ng/l, and 0.28 ng/l, respectively. If the
above estimates are made for consumption of aquatic organismg only,
excluding consumption of vater, the levels are 311.0 ng/l1, 31.1 ng/l,
and 3.11 ng/l respectively. /Polynuclear aromatic hydrocarbons based on
benzo(a)pyrene as the model PAH/ [USEPA; Ambient Water Quality Criteria
Doc: Polynuclear Aromatic Hydrocarbons p.C-121 (1980)1 *xPEER
REVIEWED#*%

WATER STANDARDS
The attempt to develop a drinking vater criterion for polynuclear
aromatic hydrocarbons (PAH) as a class ig hindered by several gaps in
the scientific data base: (1} The PAH class is composed of numerous
compounds having diverse biological effects and varying carcinogenic
potential. A °representative~ PAH wixture, has not been defined. (2)
The common practice of using data derived from gtudies wiih
benzota)pyrene to make generalizations concerning the effects of
environmental PAH may not be scientifically sound. (3) Ho chkronic
animal toxicity studies involving oral exposure to PAH mixtures exist.
(4) Ho direct human data concerning the effects of exposure to defined
PAH nixtureg exist. /Polynuclear aromatic hydrocarbons/ [USEPA; Ambient
Water Quality Criteria Doc: Polynuclear Aromatic Hydrocarbons (Draft)
p.C-118 (1930)]1 *xPEER REVIEWED#*#

ATMOSPHERIC STANDARDS ND

SOIL STAHDARDS KD



NAME OF SUBSTANCE FLUORANTHEKNE

SYNONYNMS 1,2-(1, 8-NAPHTHYLENE)BENZENE %*PEER REVIEWED#*#

SYNONYMS 1, 2-BENZACENAPHTHENE **PEER REVIEWED#*#

SYNONYMS BENZENE, 1,2-(1, 8-NAPHTHALENEDIYL)- **PEER
REVIEWED#*#*

SYNONYMS BENZENE, 1, 2-(1,8-NAPHTHYLENE)- #*%*QC REVIEWED##

SYNONYMS BENZO(JK)FLUORENE #*#*PEER REVIEWED#*#

SYNONYMS IDRYL #**PEER REVIEWED®*

MOLECULAR FORMULA C16-H10 *»PEER REVIEWED*#

MAJOR USES

COMSTITUENT OF COAL TAR & PETROLEUM DERIVED ASPHALT USED AS LINING
MATERIAL TO PROTECT INTERIOR OF STEEL & DUCTILE-IRON POTABLE WATER
PIPES AND STORAGE TANKS [National Research Council. Drinking Water &
Health, Volume 4. Washington, DC: National Academy Press, 1981i. , p.
74) #%PEER REVIEWED*#

MAJOR USES
RESEARCH CHEMICAL [SRI ] #x*PEER REVIEWED##
CONSUMPTION PATTERNS ND
COLOR/FORM COLORED NEEDLES [Sax, N.I. and R.J. Lewis, Sr.

({eds. ). Havley'’s Condensed Chemical Dictionary.
11th ed. Nev York: Van Nostrand Reinhold Co.,
1987. , p. 529) *%*PEER REVIEWED#*x

COLOR/FORM PALE YELLOW NEEDLES OR PLATES FROM ALCOHOL ([Weast,
R.C. (ed.) Handbook of Chemistry and Physics. 6€59th
ed. Boca Raton, FL: CRC Press Inc., 1988-198S.
C-276]1 **PEER REVIEWED#*» ’

ODOR ND
TASTE ND
BOILING POINT ABOUT 375 DEG C [Weast, R.C. (ed.) Handbook of

Chemistry and Physics. 69th ed. Boca Raton, FL:
CRC Preas Inc., 1988-198S, C-2761 x**PEER
REVIEWED#*#*

MELTING POINT 111 DEG C [Weast, R.C. (ed.}. Handbook of
Chemistry and Physics. 60th ed. Boca Raton,
Florida: CRC Press Inc., 197S9. C-306] **PEER
REVIEWED#*# .

MOLECULAR WEIGHT 202.26 [Weast, R.C. (ed.) Handbook of Chemiatry
and Physics. 69th ed. Boca Raton, FL: CRC Press
Inc., 1988-1989. C-276] **PEER REVIEWED#*x

CORROSIVITY ND
CRITICAL TEMPERATURE & ND
PRESSURE

DENSITY/SPECIFIC GRAVITY 1.252 AT O DEG C/4 DEG C [Weast, R.C. (ed.)
Handbook of Chemistry and Physics. 6€9th ed. Boca
Raton, FL: CRC Press Inc., 1988-1989, C-276]
#%PEER REVIEWED#*#*

DISSOCIATION CONSTANTS KD

HEAT OF COMBUSTION ND

HEAT OF VAPORIZATION KD

OCTANOL/WATER PARTITION Log Kow= 4.90 [USEPA; Ambient Water Quality
COEFFICIENT Criteria Doc: Polynuclear Aromatic Hydrocarbons

p.C-19 (1980)] »*PEER REVIEWED#x#
PH ND



SOLUBILITIES

SOLUBILITIES

SOLUBILITIES

SOLUBILITIES

SOLUBILITIES

SOLUBILITIES

SPECTRAL PROPERTIES

SPECTRAL PROPERTIES

SPECTRAL PROPERTIES

SPECTRAL PROPERTIES

SOL IM ALCOHOL, ETHER, BENZENE, ACETIC ACID
[Weast, R.C. (ed.) Handbook of Chemistry and
Physics. 69th ed. Boca Raton, FL: CRC Press Inc.,
1988-1989, C-276) %*PEER REVIEWED#*#¥

Sol: in seavater at 22 deg C: 0.1 + or -~ 0.06 ppm,
0.120 mg/l at 24 deg C (994 purity). [Verschueren,
K. Handbook of Environmental Data of Organic
Chemicals. 2nd ed. Hev York, NY: Yan Hostrand
Reinhold Co., 1983. , p. 671] #*PEER REVIEWED#*x
/Fluoranthene/ has a high molecular weight and its
relative non-polarity makes this cmpd very
ingoluble in wvater. [USEPA; Ambient Water Quality
Criteria Doc: Fluoranthene p.C-1 (1980)1 *xPEER
REVIEWED#*x

Virtually insoluble (0.20-0.26 mg/l) in wvater
[IARC. Monographs on the Evaluation of the
Carcinogenic Risk of Chemicals to Man. Geneva:
World Health Organization, International Agency
for Research on Cancer, 1972-1985. (Multivolume
vork). V32 356 (1983)) **PEER REVIEWED*»

Sol in carbon disulfide, chloroform [IARC.
Monographs on the Evaluation of the Carcinogenic
Risk of Chemicals to Man. Geneva: World Health
Organization, International Agency for Research on
Cancer, 1972-1985. (Multivolume work). V32 356
(1983)1 **PEER REVIEWED#*x

Soluble in >10% Et20 [Weast, R.C. and M.J. Astle.
CRC Handbook of Data on Organic Compounds. Yolumes
I and II. Boca Raton, FL: CRC Press Inc. 1985. ,
p. 635] %*PEER REVIEWED**

MAY ABSORPTION (CYCLOHEXANE): 237 HM (LOG E=
4,75), 254 NM (LOG E= 4.22), 263 NM (LOG E= 4.18),
277 NM (LOG E= 4.41), 288 KM (LOG E= 4.73) [Weast,
R.C. {(ed.). Handbook of Chemistry and Physics.
60th ed. Boca Raton, Florida: CRC Press Inc.,
1979, C-306] %*%QC REVIEWED¥*»*

SADTLER REFERENCE NUMBER: S01 (IR, PRISN) [VWeast,
R.C. (ed.). Handbook of Chemistry and Phyaics.
60th ed. Boca Raton, Florida: CRC Prese Inc.,
1979, C-306] #**PEER REVIEWED*x

IR: 180 (Sadtler Research Laboratories IR CGrating
Collection) [Weast, R.C. and M.J. Astle. CRC
Handbook of Data on Organic Compounds. Volumes I
and II. Boca Raton, FL: CRC Press Inc. 1985. Vi
€351 »xPEER REVIEWEDX%

UV: 281 (Sadtler Research Laboratories Spectral
Collection) [Weast, R.C. and H.J. Astle. CRC
Handbook of Data on Organic Compounds. Volumes I
and II. Boca Raton, FL: CRC Press Inc. 1985. Vi
©35] **PEER REVIEWED%#



HEERT
o Ingestion of greater than 5% solution may regult in oral
burns. The affected area generally turns vwhite and is
vithout pain but may become necrotic several days later.
Eye exposure may result in severe burns.
CARDIOVASCULAR
o Tachycardia, hypotension, supraventricular, and
ventricular arrhythmias may be noted.
RESPIRATORY
o Tachypnea, pulmonary edema, and respiratory arrest may
occur.
NEUROLOGIC
o CNS excitation including seizures followved by CNS
depression (coma) may be noted.

GASTROINTESTINAL
o Nausea, vomiting, and diarrhea may be noted.
HEPATIC

o Hepatic injury may be noted in 3 to 3 days.
TEMPERATURE REGULATION
o Intense diaphoresis (sveating) may be noted.
HEMATOLOGIC
o Methemoglobinemia may occur folloving exposure to some
phenols, most notably dinitrophenol or hydroquinone.
Deep venous thrombosie has been reported following
injection of phenol.
DERMATOLOGIC
0 Skin ulcerations may be noted.
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o LABORATORY :

o Obtain CBC, electrolytes, and urinalysie.

o TREATMENT OVERVIEY :

ORAL EXPOSURE

o DILUTION: May enhance absorption of phenol, and should
be avoided.

o ACTIVATED CHARCOAL: May be preferable to ipecac-induced
emesig due to the potential rpaid onset of seizures or
coma and to the irritant effects of phenol.

o GASTRIC LAVAGE: Nay be indicated if performed soon
after ingestion, or in patients vho are comatose or at
risk of convuleing, After control of any seizures
present, perform gastric lavage. Protect airvay by
placement in Trendelenburg and left lateral decubitus
position or by cuffed endotracheal intubation. Lavage
return should approximate fluid given.



0  ACTIVATED CHARCOAL/CATHARTIC: Administer charcoal
slurry, aqueous or mixed vith saline cathartic or
sorbitol. Usual charcoal dogse: 30 to 100 g in adults
and 15 to 30 g in children (1 to 2 g/kg in infanta).
ddminister one dose of a cathartic, mixed vith charcoal
or given sgeparately. See Section 5.3.1. for doses.

o  ORAL ADMINISTRATION of castor oil, 30 to 60 mL, may slov
absorption of phenol from the stomach, but no clinical
documentation for efficacy has been reported.

o SEI2URES: Administer diazepam IV bolus (DOSE: ADULT:

S to 10 mg initially vhich may be repeated every 15
minutes PRN up to 30 mg., CHILD: 0.25 to 0.4 mg/kg/dose
up to 10 mg/dose), 1If seizures cannot be controlled or
recur, administer phenytoin or phenobarbital.

o MNONITOR EKG, and kidney and liver function tests.

o METHEMOGLOBINEMIA: Administer 1 to 2 mg/kg of 1%
methylene blue slovly IV if the patient is cyanotic and
symptomatic, or the methemoglobin level is greater than
304 in an asymptomatic patient. Additional doses may be
required.

EYE EXPOSURE

o DECONTAMINATION: Exposed eyeg should be irrigated with
copious amounts of tepid vater for at least 15 minutes.
If irritation, pain, swelling, lacrimation, or
photophobia persist, the patient should probably be seen
in a health care facility.

DERMAL EXPOSURE

o Remove phenol with undiluted polyethylene glycol 300 to
400 prior to wvashing, if readily available. Wash
expoged areag twvice vith deluge quantities of wvater. A
physician may need to examine the exposed area if
irritation or pain persist after the area ig washed.

o RANGE OF TOXICITY :

o The minimal toxic dose of phenol and related compounds is
not well eatablished in the literature.

o Acute ingestion of as little as 1 gram of pure phenol in
adults hag resulted in death. Toxicity may be noted at
gignificantly lover doses. '

o REFERENCE ! [Rumack BH & Spoerke DG: POISINDEX(R)
Information System. Micromedex Inc., Denver,
CO, 19903 CCIS CD-ROM Volume 66, edition exp
November, 1990. 1 **PEER REVIEWED#*#%

ANTIDOTE AND EMERGENCY ND

TREATMENT



MEDICAL SURVEILLANCE
The folloving medical procedures should be made available to each
employee vho is exposed to coal tar pitch volatiles at potentially
hazardous levels. 1) Initial medical examination: A complete history
and physical examination: The purpose ie to detect existing conditions
that might place an exposed employee at greater risk, and to establish
a baseline for future health monitoring. Examination of the oral
cavity, respiratory tract, bladder, and kidneys should be stressed. The
gkin should be examined for evidence of chronic disorders, for
premalignant and malignant lesions, and evidence of hyperpigmentation
or photosensitivity. Urinalysis: Coal tar pitch volatiles are
associated with an excess of kidney and bladder cancer. A urinalysis
should be obtained to include at a minimum, specific gravity, albumin,
glucose, and a microscopic /examination/ of centrifuged sediment, as
vell as a test for red blood cells. ... /Coal tar pitch volatiles/
{Mackison, F. W., R. S. Stricoff, and L. J. Partridge, Jr. (eds. ).
NIOSH/OSHA - Occupational Health Guidelines for Chemical Hazards.
DHHS(NIOSH) Publication , p. 11 *#PEER REVIEWED*#¥

MEDICAL SURVEILLANCE
1) Urinary cytology: Coal tar pitch volatiles are associated with an
excess of kidney and bladder cancer. Employees having S5 or more years
of exposure or vho are 45 years of age or older should have a urinary
cytology examination. 2) Coal tar pitch volatiles are associated vith
an excess of lung cancer. Employees having 10 or more years of exposure
or vho are 45 years of age or older should have a gputum cytology
examination, a 14~ x 17 chest roentgenogram, and periodic measure of
FVC and FEV (1 sec). 3) Due to the possibility of benzene exposure
associated with coal tar pitch volatiles, a complete blood count is
congidered necessary to search for leukemia and aplastic anemia. /Coal
tar pitch volatiles/ [Mackison, F. W., R. S. Stricoff, and L. J.
Partridge, Jr. (eds.). NIOSH/OSHA - Occupational Health Guidelines for
Chemical Hazards. DHHS(NIOSH) Publication , p. 11 #*PEER REVIEWED*#*

HUMAN TOXICITY VALUES ND

POPULATIONS AT SPECIAL RISK
Skin disease: Coal tar pitch volatiles are defatting agents and can
cause dermatitis on prolonged exposure. Persons vith existing gkin
digorders may be more susceptible to the effects of these agents. /Coal
tar pitch volatiles/ [Mackison, F. W., R. S. Stricoff, and L. J.
Partridge, Jr. (eds.). NIOSH/OSHA - Occupational Health Guidelines for
Chemical Hazards. DHHS(NIOSH) Publication , p. 11 #¥PEER REVIEWED®¥

TIARC SUMMARY AND EVALUATION
No data are available in humans. Inadequate evidence of carcinogenicity
in animals. OVERALL EVALUATION: Group 3: The agent is not classifiable
as to its carcinogenicity to humans. [IARC. Monographs on the
Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva: World
Health Organization, International Agency for Research on Cancer,
1972-1985. (Multivolume work). S7 63 (1987)1 ##QC REVIEWED#*x

ABSORPTION, DISTRIBUTION AND EXCRETION
Fluoranthene has been found in human urine and feces. [USEPA; Ambient
Water Quality Criteria Doc: Fluoranthene (Draft) p.C-2 (198011 **PEER
REVIEWED*»



ABSORPTION, DISTRIBUTION AND EXCRETION
The demonstrated toxicity of fluoranthene by oral and dermal
administration indicates that it can pass across epithelial membranes.
The high lipid solubility of fluoranthene supports this observation.
(Smyth HF et al; Am In Hyg Assoc J 23: 95 (1962) as cited in USEPA;
Ambient Water Quality Criteria Doc: Fluoranthene (Draft) p.C-21 (1980)1]
¥*PEER REVIEWED*#

ABSORPTION, DISTRIBUTION AND EXCRETION
Five normal adult volunteers without cutaneous disease applied 2% crude
coal tar to the skin for 8 hr periods on 2 consecutive days. Blood
extracts gubjected to gas chromatography and mass spectrophotometry
yielded evidence of absorption in all 5 volunteers. ... Fluoranthene
vag found in 4 of the volunteers. [Storer JJ et al; Arch Dermatol 120
(7): 874-7 (1984)]1 *%PEER REVIEWED#**

METABOLISM/METABOLITES
METABOLITES OF FLUORANTHENE ARE TRANS-2, 3-DIHYDRODIHYDROXYFLUORANTHENE
& TRANS-2, 3-DIHYDRODIOL-1, 10-BETA-EPOXYFLUORANTHENE. [BARFKNECHT TR ET
AL; DEV TOXICOL ENVIRON SCI 10 (TOXICOL EFF EMISS DIESEL ENGINES):
277-94 (1982)]1 **PEER REVIEWED#*x

METABOLISM/METABOLITES
The metabolite of fluoranthene ... obtained upon incubation with liver
homogenate from Aroclor pretreated rats ...
2,3-dihydro-2, 3-dihydroxyfluoranthene. [Lavoie EJ et al; Carcinogenesis
3 (8): 841-5 (1982)]1 *»PEER REVIEWED»*»

BIOLOGICAL HALF-LIFE
Half-life for depuration by Crassostrea virginica (oysters): 3 days
from an oil treated enclosure. [Verschueren, K. Handbook of
Environmental Data of Organic Chemicals. 2nd ed. Nev York, HNY: Van
Nostrand Reinhold Co., 1983. , p. 674] **PEER REVIEWED*#*

MECHANISM OF ACTION ND

INTERACTIONS . KD

ENVIRONMENTAL FATE/EXPOSURE SUMMARY
Fluoranthene’s release into air and water ig quite general since it is
a universal product of combustion of organic matter and is present in
foggil fuel products. Its release is greatest in areas of high
anthropogenic activity. Both in air and vater it is largely associated
vith particulate matter. When released into vater, it will rapidly
become adsorbed to sediment and particulate matter in the water column,
and bioconcentrate into aquatic organiems. In fact, concentrations in
shellfish such as clams and mussels are an excellent indicator of
pollution in a localized area. In the unadsorbed state it will degrade
by photolysie (half-life days to wk). It appearz to be stable in
gediment for decades or more. Because it is strongly adsorbed to =oil,
it should remain in the upper fev centimeters of the soil. Howvever, ite
detection in groundwater demonstrates that it can be transgported there
by =some process(es). It should biodegrade in a fev years in the
pregence of acclimated microorganisma. The fluoranthene released in the
atmosphere will photodegrade in the free state (half-life 4-5 days).
Aerogols and particulate matter containing sorbed fluoranthene is
gufficiently stable to be transported long distances vwhile being
subject to gravitational settling and rainout. Photochemical smog
gituations enhance the degradation of both the sorbed molecule and the
free vapor. Human exposure is from ambient air and ingesting food
contaminated vwith producte of combustion or prepared in such a wmanner



(smoking, charcoal broiling) as to generate polynuclear aromatic
hydrocarbona. Exposure from drinking water is less common since vater
treatment such as filtration and chlorination removes fluoranthene,
Diatribution systems lined vith coal tar or asphalt can sometimes
contribute measurable amounts of fluoranthene to the drinking vater.
(SRC) (CITATION 1 *xPEER REVIEWED#*#

NATURAL OCCURRING SOURCES
Crude oil, fossil fuela(l,2). Since fluoranthene is a product of
incomplete combustion, there will be natural sources ariasing from
volcanoea, forest fires, etc. (SRC) [(1) Verschueren K; Handbook of
Environ Data on Organic Chemicals; 2nd ed Van Nostrand Reinhold Nev
York pp.671-4 (1983)] ##PEER REVIEWED#*#%

ARTIFICIAL SOURCES
Fluoranthene occurs ubiquitously in products of incomplete combustion
guch as in exhaust gases from gasoline engines, atack gases from
municipal incinerators, emissions from coal tar pitch, coal tar, coke
ovens, burning coal, gasoil, gas(1). Sevage sludge, spills of motor
0il, gasoline, and other petroleum products. Fluoranthenes/pyrenes are
high relative to naphthalene in samples from combustion sources; the
opposite is true for petroleum products(2). [(1) Yerschueren K;
Handbook of Environ Data on Organic Chemicalas; 2nd ed Van Nostrand
Reinhold New York pp.671-4 (1983) (2) Sporstol S et al; Environ Sci
Technol 17: 282-6 (1983)]1 *#PEER REVIEWED#*#»

ARTIFICIAL SOURCES
/LABORATORY TESTS/ CONDUCTED ON STEEL PANELS COATED WITH COAL TAR
/REVEALED THAT/ AFTER 1 WK OF STATIC TESTING, SEVERAL POLYCYCLIC
AROMATIC HYDROCARBONS WERE FOUND IN LEACHATE SAMPLES. ... /FLUORANTHENE
AMONG 6 OTHERS/ RANGED FROM 13 TO 56 UG/L. ... IN EPA LABORATORY,
COAL-TAR-BASED COATINGS WERE TESTED ON GLASS PLATES WITH FLOWING TAP
WATER. CONCN OF POLYCYCLIC AROMATIC HYDROCARBONS /WERE FOUND/ IN WATER
AFTER 25 & 165 DAYS ... /INCL FLUORANTHENE AMONG 2 OTHERS/ AT 14000 TO
46000 NG/L ... /LEACHATE SAMPLES FROM/ PETROLEUM ASPHALT COATINGS ON
DUCTILE-IRON PIPE...ANALYZED BY HPLC ... & GC/MS USING RECIRCULATION
TEST SYSTEM & SAMPLING TIMES RANGING FROM 10 MIN TO 293 HR ...
FLUORANTHENE WAS MEASURED AT 7 NG/L, THE HIGHEST CONCN FOR ANY SINGLE
PAH COVERED BY WORLD HEALTH ORGANIZATION STANDARDS. ... /LEACHATES
FROM/ CEMENT- & ASPHALT-LINED CAST-IRON PIPE /WERE TESTED/ USING NUMBER
OF ANALYTICAL TECHNIQUES ... FLUORANTHENE (4-6 KG/L) ... /IDENTIFIED/
IN WATER THAT HAD BEEN IN CONTACT WITH ASPHALT LINING. [National
Research Council. Drinking Water & Health, Volume 4. Washington, DC:
National Academy Preass, 15981. , p. 78] #%PEER REVIEWED#*#

ARTIFICIAL SOQURCES
««+ SAMPLES /WERE COLLECTED/ AT INLET & OUTLET OF 12000 GAL (45600-L)
STORAGE TANK WHICH HAD A S-YR OLD COMMERCIAL COAL-TAR LINING. ...
INFLUENT & EFFLUENT CONCN IN UG/L ... FOR FLUORANTHENE WAS (0.003 &
0.081), RESPECTIVELY ... [National Research Council. Drinking Water &
Health, Volume 4. Washington, DC: National Academy Presa, 1981. , p.
881 #*PEER REVIEWED#*x

ENVIRONMENTAL FATE
TERRESTRIAL FATE: Fluoranthene adsorbs strongly to soil and would be
expected to remain in the upper layers of soil. Hovever, it has been
detected in groundvater samples vhich demonstrates that it can be
transported there by some process(es). It slovly degrades in soil
(half-life ca 5 mo to 2 yr)., (SRC) [CITATION ] #%PEER REVIEWEDx#



ENVIRONMENTAL FATE
AQUATIC FATE: ¥When fluoranthene is released into vater it will
partially sorb to sediment and particulate matter in the vater column
including phytoplankton, zooplankton and detrital particles(1).
Photolysis should occur in the surface layers of wvater (half-life 21 hr
in clear wvater, ca 200 hr in turbid vater). When a crude oil dispersion
vag placed in the top of a vater column in a controlled ecosystem in
Saanich Inlet, Canada, the fluoranthene concn in the vater column
decreased exponentially, declining to half its initial concentration in
3-4 days. After 17 days, 10% of the fluoranthene vas recovered in the
gediment(1). In another study, fluoranthene concns in gediment core
gamples in an area near a ferro-smelter in Norvay vere approximately
constant dovn to a depth of 6-8 cm below vhich it sharply declined(2).
The depth of sediment can be correlated vith the year it vas desposited
and a depth of 6-8 cm correspond to 1923 when vhen the smelter vas
installed(2). This suggests that little or no degradation occurred in
the sediment(SRC). [(1) Lee RF et al; Environ Sci Technol 12: 832-8
(1978) (2) Bjorseth A et al; Sci Total Environ 13: 71-86 (1979)1 *xPEER
REVIEWED#**

ENVIRONMENTAL FATE
ATMOSPHERIC FATE: Fluoranthene released into the atmosphere existe as
the free vapor as vell as adsorbed to particulate matter. The
unadsorbed chemical vill photolyze as well as react vith such molecules
as ozone, nitrogen oxides and sulfur oxidea. The half-life is
approximately 4-5 days. The sorbed molecule is considerably more
gtable, traveling long distances under appropriate vind conditions. It
vill be subject to gravitational settling and rainout. The sorbed
chemical, hovever, appeare to degrade at about the same rate as the
free chemical under photochemical emog conditions. (SRC) [CITATICON 1
#*PEER REVIEWED¥*#

BIODEGRADATION
It has been shown that several bacterial straing isolated from the
marine environment(l) and sewage(2) are capable of degrading
fluoranthene. When crude oil enriched with fluoranthene was incubated
with coastal gediment in a flowving seavater system, 1.9%-2.4)% of the
chemical vas removed per veek translating to a half-life of 143-182
days(3,4) or a degradation rate of 2 ng/g-so0il per hour at a concn of
10 ug/g(3), Microbial degradation vas more rapid in upper surfaces than
in lover layers of sediment and greatest vwhere the sediment grain size
vag largest(4). When percolated through a soil column in a mixture of
polynuclear aromatic hydrocarbons (PAHs), fluoranthene degraded vith a
half-life of 44 days(3,5). ¥hen 7 applications of polynuclear aromatic
hydrocarbons-containing oily sludge vas amended to soil over a two year
period and then monitored for an additional year and a half, the
fluoranthene residue in the s0il at the end of the 2 year ammendation
period wae decreased by 35% in the folloving year and a half(6). In the
gludge ammendation experiment 4.7% of the applied fluoranthene remained
after 3 1/2 yeara(6). Mixed results vere reported in a sgtatic
biodegradability test employing a domestic wvastewater inoculum vhere
100% and 0X of the fluoranthene vas degraded in four successive veekly
gubcultures at concn of 5 and 10 mg/l, respectively(7), In a pilot
vagtevater treatment plant, no fluoranthene wvas lost due to
biodegradation(8), [(1) Soli G; Hydrocarbon-oxidizing bacteria and
their possible uge as controlling agents of oil pollution in the ocean;



NTIS AD-763 655. Naval Weapons Ctr China Lake CA (1973) (2) Patterson
J¥, Kodukala PS; Chem Eng Prog 77: 48-55 (1981) (3) Sims RC, Overcash
MC; Res Rev 88: 1-68 (1983) (4) Gardner WS et al; Water Air Soil Pollut
11: 339-47 (1979) (5) Groenewegen D, Stolp H; Zentrablat Bakteriol
Parasitenkd Infektionskr Hyg Abt 1: Orig Reike B 162: 225-32 (1976) (6)
Bosgert I et al; Appl Environ Microbiol 47: 763-7 (1984) (7) Tabak HH
et al; J Water Pollut Control Fed 53: 1503-18 (1981) (8) Petrasek AC et
al; J Water Pollut Control Fed 55: 1286-96 (1983)1 %*PEER REVIEWED*#*

ABIOTIC DEGRADATION
Fluoranthene absorbs solar radiation strongly and thereby can undergo
direct photolysis(1,2). Polynuclear aromatic hydrocarbong also
photodecompose in the atmosphere by reaction with ozone, other
oxidants, nitrogen oxides, and sulfur oxides vhile ainglet oxygen is
congidered to be the major oxidant species in water(2). Fluoranthene is
found both in the free and adsorbed state in both the aqueous and
atmospheric compartments and photodegradation is usually different in
the sorbed state. No significant degradation wvas observed vhen
fluoranthene vapor adsorbed on ccal fly ash from the electrostatic
precipitator of a pover plant vas irradiated for 3.3 hr using a xexon
lamp¢3:. When filters containing pure fluoranthene vere exposed to air
and synthetic amog (1 hr exposure equivalent of 100 hr exposure to
natural smog), 20 and 24% of the cmpd decomposed in air in 48 hr in
darkness or light, respectively. 597 vas lost in 1 hr vhen exposed to
gmog and light(4). When filters containing fluoranthene sorbed on
combustion particules vere exposed, 4% of the cmpd vas lost in 48 hr in
air and light vhile 59% wvas lost in 1 hr exposed to synthetic amog and
light(4). Therefore it vould appear that sorbed fluoranthene is less
reactive than the free vapor in air but equally reactive in
photochemical smog(4). It should be noted that gorption on certain
types of surfaces (eg silica gel) greatly enhances
photodecomposition(2). When particulate matter from air vas analyzed
immediately and after being stored in a sealed envelope, it was found
that 37% and 92% of the flouranthene was lost in storage after 3 wks
and 1 yr, respectively(2), Polynuclear aromatic hydrocarbons do not
contain groups amenable to hydrolysis (2). [(1) IARC; Polynuclear
Aromatic Compounds. Part I. Chemical environ and experimental data; 32:
355-7 (1983) (2) Simg RC, Overcash MR; Res Rev 88: 1-68 (1983) (3)
Korfmacher WA et al; Environ Sci Technol 14: 1094-9 (1980) (4)
Santodonato J et al; pp.77-176 in Health and Ecological Asgsessment of
Polynuclear Aromatic Hydrocarbong; Pathotox Publ Inc Park Forest South
NY (1980)1 #%PEER REVIEWED#**

ABIOTIC DEGRADATION .
In wvater, the half-life resulting from direct photolysis of
flouranthene in near surface vaters exposed to sunlight (latitude 4 deg
N, midday, midsummer) is calculated to be 21 hr(l). If the water body
is deep or turbid, the sunlight is attenuated. For example, in a well
mixed body of vater 5 m deep that contained sediment of 20 wmg/1, the
half-life is increased to 160 hr if one does not take partitioning to
particulate matter into account and 200 hr if one does(1). Photolysis
of polynuclear aromatic hydrocarbons in nonpolar organic solvents are
typically 10-100 times less than in vater(l). Sorption onto green and
blue green algae photosensitizes the degradation of fluoranthene(2). In
the presence of algae at a concn of 1-10 mg/1 chlorophyll, the
photodegradation rate is increased by a factor of 6.6-11(2). [(1) Zepp



RG, Schlotzhauer PF; pp. 141-58 in Polynuclear Aromatic Hydrocarbons;
Ann Arbor Sci Publ Jones PW, Leber eds; Ann Arbor MI (1S79) (2) Zepp
RG, Schlotzhauer PF; Environ Sci Technol 17: 462-8 (1983)1 #*PEER
REVIEWED#* ¥

BIOCONCENTRATION
In a 21 day bioconcentration test in a flov through tank, the log BCF
in rainbov trout was 2.58(1). Fathead minnovs - 28 day experiment in
flow through tank log BCF 3.60 peak after 7 days; depuration occurs in
2 days(5). When oysters vere suspended in oil treated enclosures
contaminated with fluoranthene dissolved in Prudhoe crude oil, the log
BCF vas 4.09 after 2 days exposure(2), After the oysters vere
transferred to clean vater, depuration half-life was 5 days(2). The log
BCF for fish calculated from the log Kov (5.22(3)) is 3.74(4,SRC). [(1)
Spehar RL et al; J Water Pollut Control Fed 52: 1703-74 (1980) (2) Lee
RF et al: Environ Sci Technol 12: 832-38 (1978) (3) Mackay D et al;
Chemosphere 9: 701-11 (1980) (4) Lyman WJ et al; Handbook of Chemical
Property Estimation Methods. Environmental behavior of organic
compounds; McGraw-Hill New York pp.3.1 to 5.30 (1982) (5) Carlson RM et
al; Implications to the Aquatic Environ of Polynuclear Aromatic
Hydrocarbons Liberated from Northern Great Plains Coal;
USEPA-600/3-79-093 (1979)1 #*PEER REVIEWED#*#

SOIL ADSORPTION/MOBILITY
No specific data relating to fluoranthene’s adsorption to goil or
sediment could be found in the literature. Hovever using its log
octanol/water partition coefficient, 5.22(1), and using a regression
equation for polycyclic hydrocarbons, one can calculate a Koc of
66, 000(2,SRC). An adsorption constant of this magnitude indicates that
fluoroanthene ig immobile in s0il(4). The importance of bottom sediment
in removing fluoranthene was gauged by adding the chemical to vater in
the presence of bottom sediment. After 17 days 10X of the fluoranthene
vas recovered in the sediment(3). [(1) Mackay D et al; Chemosphere S:
701-11 (1980) (2) Karickhoff SW; Chemosphere 10: 833-46 (1981) (3) Lee
RF et al: Environ Sci Technol 12: 832-38 (1978) (4) Swvann RL et al; Res
Rev 80: 17-28 (1983)1 #xPEER REVIEWED#*x

VOLATILIZATION FROM WATER/SOIL
Volatilization of fluoranthene from vater is not an important
process(l). Less than 1% vas volatilized in a pilot vastevater
treatment plant(2). Volatilization from soil will also be unimportant
because of its lov vapor pressure(3) and strong adsorption to goil(1).
[(1) Sime RC, Overcash MR; Res Rev 88: 1-68 (1983) (2) Petrasek AC et
al; J Water Pollut control Fed 55: 1286-96 (1983) (3) USEPA;
Treatability Manual pp.I.10.13-1 to I.10.13-5 USEPA-600/2-82-001A
(1981) (4) Santodonato J et al; pp.77-176 in Health and Ecological
Assessment of Polynuclear Aromatic Hydrocarbons; Pathotox Publigher Inc
Park Foreet South NY (1981)] »#QC REVIEWED*«

WATER CONCEHTRATIONS
DRINKING WATER: Ottawva drinking water (Jan-Feb 1978) 0.55 and 1.9
ng/1(1). 18 USA cities - (finished vater) not detected in 11 cities
(detection limit 0.1-0 ng/l), 1-8.9 ng/l in 7 citiee, 94.5 ng/l in
¥heeling WV(2). Dervent England finished water 0.8 ng/1(2). Filtration,
activated carbon treatment and chlorination remove considerable amounte
of fluoranthene from drinking water. However distribution gystems with
asphalt or coal tar linings can contribute fluoranthene to the tap
vater. In one extreme case, Portland Oregon, the rav vater had 4 ng/l



(1981) (2) Verschueren K; Handbook on Environ Data on Organic
Chemicals: 2nd ed Van Nostrand Reinhold Nev York p.671-4 (15983)1 **PEER
REVIEWED#**

OTHER ENVIRONMENTAL CONCENTRATIONS
CONCN OF PAH'S ARE MUCH LOWER IN ASPHALT LININGS THAN THEY ARE IN COAL
TAR LININGS. ... ASPHALT PAINT /WAS ANALYZED/ FOR SEVERAL POLYCYCLIC
AROMATIC HYDROCARBONS ... /FLUORANTHENE AMONG 8 OTHERS/ CONCN RANGING
FROY O.1 TO 10 UG/G. [MNational Research Council. Drinking Water &
Health, Volume 4. Washington, DC: National Academy Press, 1981. , p.
75} *%PEER REVIEWED##

PROBABLE ROUTES OF HUMAN EXPOSURE
Human exposure to fluoranthene is from air, food, and vater
contaminated vith products of combustion, with food being the most
important route of exposure, Contamination of water or geafood by oil
or fossil fuel may be important in gome situations but is less
pervagive than the former. Concn are highest in areas of high
anthropogenic activity(1,2), [(1) Hites RA et al; Adv Chem Ser 185(Pet
Mar Environ): 289-311 (1980) (2) Santodonato J et al; pp.77-176 in
Health and Ecological Assessment of Polynuclear Aromatic Hydrocarbons;
Pathotox Publ Inc Park Forest South IL (1980)] #*PEER REVIEWEDx#

AVERAGE DAILY INTAKE
AIR INTAKE: (Agsume 0.1-10 ng/cu m) 2-200 ng; WATER INTAKE: (Assume
0-10 ng/1) 0-200 ng; FOOD INTAKE: 590 ng. (SRC) [CITATION ] **PEER
REVIEWED#* ¥

PROBABLE EXPOSURES
Fluoranthene is 8% of total polynuclear aromatic hydrocarbon (PAH)} in
vork atmosphere in a foundry and 23-35% of total polynuclear aromatic
hydrocarbong in the occupational atmosphere in aluminum coke,
ferro-alloy and iron work industries(1l). 3.2-14.6% of total polynuclear
aromatic hydrocarbong in various areas of a solvent refined pilot
plant(1). Norvegian primary aluminum smelting plant, complex
fluoranthene: Anode plant, stationary monitoring: 1.0-23.1 ug/cu m
particulates, 0.15-6.58 ug/cu m gaseous; Anode plant, personal
gampling: 2.04-59.2 ug/cu m particulates wvith pitch bin vorkers having
higheat exposure; Prebake plant, stationary monitoring: 0.14-0.66 ug/cu
m particulates, 0.88-13.4 ug/cu m gaseous; Prebake plant, personal
gampling: 0.52-2.0 ug/cu m; Vertical pin Soderberg plant, stationary
monitoring: 0.55-30.0 ug/cu m particulate, 14.1-162.0 ug/cu m gaseous;
Vertical pin Soderberg plant personal sampling: 1.5-648.7 ug/cu m
particulates vith pin pullers having highest exposure(2)., Coke
plant-battery top, stationary monitoring: 45-427 ug/cu m particulates,
0-24 ug/cu m gaseous; coke plant, personal monitoring: 0.22-133.79
ug/cu m particulates, highest concentrations are in particulate aize
range <0.9-3 um(3). [(1) Gammage RB; pp.653-707 in Handbook of
Polycyclic Aromatic Hydrocarbons; Bjorseth A ed; Marcel Dekker New York
(1983) (2) Bjorseth A et al; Scand J Work Environ Health 4: 212-23
(1978) (3) Bjorseth A et al; Scand J Work Environ Health 4: 224-36
(1978)1 #*%PEER REVIEWED#*#



PROBABLE EXPOSURES
COLUMN & THIN-LAYER CHROMATOGRAPHY FOLLOWED BY SPECTROFLUOROMETRY

IKDICATED THAT COMMERCIAL SAMPLES OF 4 SUNTAN OILS BASED ON MINERAL
§/0R VEGETABLE OILS CONTAINED FLUORANTHENE. TOTAL POLYCYCLIC AROMATIC
HYDROCARBON (PAH) CONTENT RANGED FROM 88.5 TO 188,7 NG/G. USERS OF
SUNTAR OILS MAY BE EXPOSED TO LOW LEVELS OF POTENTIALLY HAZARDOUS
POLYNUCLEAR AROMATIC HYDROCARBONS; HOWEVER, IN COMPARISON WITH MANY
OTHER COSMETICS THAT ARE PRESUMABLY BASED ON SIMILAR OILS, SUNTAN OILS
ARE ONLY USED INTERMITTENTLY & FOR RELATIVELY SHORT PERIODS. [MONARCA S
ET AL; FOOD CHEM TOXICOL 20 (2): 183-87 (1982)] x*PEER REVIEWED#*#%

PROBABLE EXPOSURES
Exposure to fluoranthene will be considerably increased among tobacco
smokers or those who are exposed to smokers in closed indoor
environments. [Sittig, M. Handbook of Toxic and Hazardous Chemicals and
Carcinogens, 1985. 2nd ed. Park Ridge, NJ: Noyes Data Corporation,
1985. , p. 454] **PEER REVIEWED#*#

BODY BURDENS
FLUORANTHENE WAS DETECTED IN SKIN LIPID OF 9 ROOFERS AT MEDIAN CONCN OF
1.2 NG/MG LIPID (RANGE: 0.3-8.9); TOTAL NG IN SAMPLE FROM 36 SQ@ CM AREA
OF FOREHEAD, 2.7 MEDIAN (RANGE: 0.6 TO 36). [WOLFF MS ET AL;
CHEMOSPHERE 11 (6): 595-9 (1982)] %*PEER REVIEWED#*#

WATER STANDARDS
For the protection of human health from the toxic properties of
fluoranthene ingested through vater and contaminated aquatic organisms,
the ambient water criterion is determined to be 42 ug/l. [USEPA;
Ambient Water Quality Criteria Doc: Fluoranthene p.C-47 (1980)] **PEER
REVIEWED# %

WATER STARDARDS
For the protection of human health from the toxic properitieg of
fluoranthene ingested through contaminated aquatic organisms alone, the
ambient vater criterion is determined to be 54 ug/l. [USEPA; Ambient
Water Quality Criteria Doc: Fluoranthene p.C-47 (1980)]) #**PEER
REVIEWED#* %

WATER STANDARDS
Toxic pollutant designated pursuant to section 307(a)(1) of the Clean

Water Act and is subject to effluent limitations., [40 CFR 401.15
(7/1/88)] »%PEER REVIEWED#*#

ATHMOSPHERIC STANDARDS KD

SOIL STANDARDS HD






