Chapter 3~ Summary of Results of the FY2003

Environmental Survey for Exposure Study

1. Purpose of the Survey

The purpose of this survey is to grasp the status of environmental persistence of chemical
substances such as the Designated Chemical Substances specified in the Chemical Substances Control Law
and Class 1 Designated Chemical Substances of the PRTR Law, which is necessary for understanding the
exposure amount to humans and wildlife used in the environmental risk assessment targeting these

chemical substances.

2. Target survey substances, media and survey areas

In FY2003, environmental survey for exposure study was conducted on the following 7 substances
(groups) totaling 10 substances-media selected from among the priority substances-media determined by
the Expert Group on Substance Selection of the Comprehensive Survey of Chemical Substances on

Environmental Safety.

Table 3-1 Target Substances and Media for the FY2003 Environmental Survey for Exposure Study

Number of survey areas classified by media
Survey Target Substance
No. g Surface Bottom
water sediment
1 Octabromodiphenyl ether 38 9
2 o-Chloroaniline 38
3 1-Chloro-2,4-dinitrobennzene 38
4 2,4-Dinitrophenol 38
5 Phenol 38
6 Perfluorooctane sulfonic acid (PFOS) 20 9
7 Perfluorooctanoic acid (PFOA) 20 9

Surveyed areas are shown in Figures 3-1 to 3-3. Surveys were conducted for 5 substances (groups)
in 38 areas in total for surface water (Figure 3-1), 2 substances (groups) in 20 areas in bottom sediment

(Figure 3-2), 3 substances (groups) in 9 areas for aquatic wildlife (Figure 3-3).

3. Sampling and analytical method
Suggested sampling and analytical methods are shown in Appendix C and Appendix D,

respectively.

Chapter 3 - 50



4. Survey results

Among the 7 substances (groups) in the total of 10 substances-media, 7 substances-media were

detected. The 3 substances-media exceptions were octabromodiphenyl ether in aquatic wildlife,

2,4-dinitrophenol and phenol in surface water, and PFOS and PFOA both in bottom sediment and aquatic

wildlife.

Table 3-2  List of Detection Limits of the Environmental Survey for Exposure Study in FY2003

Detection limit
S”N”:.e g Substance Surface water Bottom sediment
(ng/L) (ng/g-dry)

1 Octabromodiphenyl ether 3 0.0007
2 o-Chloroaniline 25

3 1-Chloro-2,4-dinitrobennzene 10

4 2,4-Dinitrophenol 19

5 Phenol 28

6 PFOS 0.096 0.033
7 PFOA 0.070 0.059

Note 1: Hatched area denotes that the survey was conducted in other media not targeted in this survey.

Note 2: Measured values of bottom sediment are converted to dry sediment basis and the maximum detection
limit was determined as the detection limit for each area, because the detection limit for each area varied
considerably depending on the difference of the sediment moisture content.

Table 3-3 Summary of Results of the Environmental Survey for Exposure Study in FY2003

Surface water Bottom sediment
s 38 areas, 114 samples 20 areas, 60 samples
urvey
N Substance R R R
0- m eZZfrfcy Median value| m eZZfrfcy Median value| m eZZfrfcy Median value
(area)) (ng/L) (area)) (ng/g'd’y) (area)) (ng/g'd’y)
. ND ND - 0.064
1 Octabromodiphenyl ether (0/38) ND (8/9) 0.0065
. ND
2 o-Chloroaniline (0/38) ND
1-Chloro-2,4-dinitro- ND
3 benzene (0/38) ND
. ND - 540
4 | 2,4-Dinitrophenol (5/38) ND
ND - 670
5 Phenol (6/38) ND
ND-1.5 0.16-16
6 PFOS (10/20) tr (0.076) (9/9) 1.3
ND -0.55 ND -0.10
7 PFOA (12/20) tr (0.066) (4/9) ND

Note 1: Hatched area denotes that the survey was conducted in other media not targeted in this survey.

Note 2: Frequency (area) indicates: Number of detected areas / Number of surveyed areas.

Note 3: As to bottom sediment, detected values below the detection limit in Table 3-2 were expressed as tr ().
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5. Survey results of each substance (group)

[1] Octabromodiphenylether (CAS RN: 32536-52-0; surveyed media in FY2003: surface water and aquatic
wildlife)

(o)

m+n=8

Chemical formula / molecular weight: C;,H,BrgO / 801.4
Melting point: 75-220°C (Thermal decomposition temperature) 1
Boiling point: Unknown

Water solubility (Sw): <0.001 mg/L (25°C) 'V

Specific gravity: 2.76 (25°C) "

n-Octanol/water partition coefficient (LogPow): 5.5 'V, 6.29 '?
Degradability: Unknown

Accumulativeness: Unknown

A survey of octabromodiphenylether in surface water was conducted under the detection limit of 3

ng/L and it was not detected in any of the surveyed 38 areas.

A survey of octabromodiphenylether in aquatic wildlife was conducted under the detection limit of
0.0007 ng/g-wet and it was detected in 8 areas out of 9. The maximum detected concentration was 0.064

ng/g-wet.

O Survey Results of Octabromodiphenylether

. Geometric ~ Median 95% Max. Detection Detection Frequency
Media .
mean value value value limit Sample Area
ng/L
Surface water ND ND ND ND 3 0/114 0/38

ng/g-wet ng/g-wet ng/g-wet ng/g-wet ng/g-wet
0.0051 0.0065 0.058 0.064 0.0007 23/27 8/9

[2] o-Chloroaniline (CAS RN: 95-51-2; surveyed media in FY2003: surface water)
NH,

Cl

Chemical formula / molecular weight: C¢H¢C/N / 127.6
Melting point: -14°C V

Boiling point: 208.84°C (99.61 mol %) "

Water solubility (Sw): 8,165 mg/L (25°C) "

Specific gravity: 1.2114 (ds™) "
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n-Octanol/water partition coefficient (LogPow): 1.90 D

Degradability: Not easily degradable

. .1
Accumulativeness: Low concentration

17)

7

o-Chloroaniline in surface water was surveyed in FY2003 under the detection limit of 25 ng/L and it

was not detected in any of the surveyed 38 areas.

O Survey Results of o-Chloroaniline

. Geometric ~ Median 95% Max. Detection Detection Frequency
Media .
mean value value value limit Sample Area
ng/L
Surface water ND ND ND ND 25 0/114 0/38

[3] 1-Chloro-2.4-dinitrobenzene (CAS RN: 97-00-7; surveyed media in FY2003: surface water)

o)

PZIRN

N*
O.

Chemical formula / molecular weight: C4H;C/N,O4 / 202.6
Melting point: 54°C D

Boiling point: 315°C

Water solubility (Sw): 8 mg/L (15°C) "

Specific gravity: 1.7

n-Octanol/water partition coefficient (LogPow): 2.17 "

Degradability: Not easily degradable

. . 1
Accumulativeness: Low concentration

17)

7

1-Chloro-2,4-dinitrobenzene in surface water was surveyed in FY2003 under the detection limit of 10

ng/L and it was not detected in any of the surveyed 38 areas.

O Survey Results of 1-Chloro-2,4-dinitrobenzene

. Geometric ~ Median 95% Max. Detection Detection Frequency
Media .
mean value value value limit Sample Area
ng/L
Surface water ND ND ND ND 10 0/114 0/38
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[4] 2,4-Dinitrophenol (CAS RN: 51-28-5; surveyed media in FY2003: surface water)

OH o
|
N+
\O
N+
O/ No

Chemical formula / molecular weight: CsH4N,O5 / 184.1
Melting point: 112 - 114°C ?

Boiling point: sublimates *¥

Water solubility (Sw): 2,790 mg/L (20°C) ”, 6,000 mg/L (25°C) "
Specific gravity: 1.683 (24°C) 34

n-Octanol/water partition coefficient (LogPow): 1.67 D

Degradability: Not easily degradable 17

. .17
Accumulativeness: Low concentration )

2,4-Dinitrophenol in surface water was surveyed in FY2003 under the detection limit of 19 ng/L and

it was detected in 5 areas out of 38, with the maximum detected concentration being 540 ng/L.

O Survey Results of 2,4-Dinitrophenol

. Geometric ~ Median 95% Max. Detection Detection Frequency
Media .
mean value value value limit Sample Area
ng/L ng/L
Surface water ND ND ND 540 19 11/114 5/38

[S] Phenol (CAS RN: 108-95-2; surveyed media in FY2003: surface water)
OH

Chemical formula / molecular weight: CsHgO / 94.1

Melting point: 40.8°C 2

Boiling point: 182°C ?

Water solubility (Sw): 6,700 mg/L (16°C)”

Specific gravity: 1.071 (20°C) ?

n-Octanol/water partition coefficient (LogPow): 1.46 (measured value) @, 1.47 (calculated value) ”
Degradability:Easily degradable '”

Accumulativeness: Unknown
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Phenol in surface water was surveyed in FY2003 under the detection limit of 28 ng/L and it was

detected in 6 areas out of 38, with the maximum detected concentration being 670 ng/L.

O Survey Results of Phenol

Media Geometric ~ Median 95% Max. Detection Detection Frequency
mean value value value limit Sample Area
ng/L ng/L ng/L
Surface water ND ND 52 670 28 10/114 6/38

[6] Perfluorooctane sulfonic acid (PFOS) (CAS RN: 1763-23-1; surveyed media in FY2003: bottom

sediment and aquatic wildlife)

F F E F FE F F F

O\\S _OH
: \

F FF FF FF F

Chemical formula / molecular weight: CgHF 7SO / 500.1

Melting point: >400°C ¥, 133°C (0.8 kPa)

Boiling point: >400°C ¥

Water solubility (Sw): 519 mg/L (20+0.5°C) ¥, 370 mg/L (purified water) D 124 mg/L (sea water) D

Specific gravity: Unknown

n-Octanol/water partition coefficient (LogPow): 2.49 (calculated value) R (calculated value, unmeasurable
because of its surface activity) D

Degradability: Not easily degradable '”

. . 1
Accumulativeness: Low concentration '’

Perfluorooctane sulfonic acid (PFOS) in bottom sediment was surveyed in FY2003 for the first time
under the detection limit of 0.096 ng/g-dry and it was detected in 10 areas out of 20, with the maximum

concentration being 1.5 ng/g-dry.

Perfluorooctane sulfonic acid (PFOS) in aquatic wildlife was surveyed in FY2003 for the first time
under the detection limit of 0.033 ng/g-wet and it was detected in 9 areas out of 9, with the maximum

concentration being 16 ng/g-wet.

O Survey Results of PFOS

Media Geometric ~ Median 95% Max. Detection Detection Frequency
mean value value value limit Sample Area
ng/g-dry ng/g-dry ng/g-dry ng/g-dry ng/g-dry
Bottom sediment | tr(0.085) tr(0.076) 0.65 1.5 0.096 25/60 10/20
ng/g-wet ng/g-wet ng/g-wet ng/g-wet ng/g-wet
Aquatic wildlife 1.3 1.3 12 16 0.033 27/27 9/9

Note: As to bottom sediment, detected values below the detection limit were expressed as tr(). Measured values of bottom
sediment are converted to dry sediment basis and the maximum detection limit was determined as the detection limit for each area,
because the detection limit for each sample varied considerably depending on the difference of the sediment moisture content
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[7] Perfluorooctanoic acid (PFOA) (CAS RN: 335-67-1; surveyed media in FY2003: bottom sediment and
aquatic wildlife)

Chemical formula / molecular weight: CgHF 50, / 414.1

Melting point: 54°C *

Boiling point: 188°C

Water solubility (Sw): 171 g/L (22°C) '

Specific gravity: Unknown

n-Octanol/water partition coefficient (LogPow): 4.4 (calculated value) D

Degradability: Not easily degradable 17

. . 17
Accumulativeness: Low concentration )

Perfluorooctanoic acid (PFOA) in bottom sediment was surveyed in FY2003 for the first time under
the detection limit of 0.070 ng/g-dry and it was detected in 12 areas out of 20, with the maximum

concentration being 0.55 ng/g-dry.

Perfluorooctanoic acid (PFOA) in aquatic wildlife was surveyed in FY2003 for the first time under
the detection limit of 0.059 ng/g-wet and it was detected in 4 areas out of 9, with the maximum

concentration being 0.10 ng/g-wet.

O Survey Results of PFOA

. Geometric ~ Median 95% Max. Detection Detection Frequency
Media .
mean value value value limit Sample Area
ng/g-dry ng/g-dry ng/g-dry ng/g-dry ng/g-dry
Bottom sediment | tr (0.059)  tr (0.066) 0.27 0.55 0.070 29/60 12/20

ng/g-wet ng/g-wet ng/g-wet
ND ND 0.089 0.10 0.059 6/27 4/9

Note: As to bottom sediment, detected values below the detection limit were expressed as tr(). Measured values of bottom
sediment are converted to dry sediment basis and the maximum detection limit was determined as the detection limit for each area,
because the detection limit for each sample varied considerably depending on the difference of the sediment moisture content
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Figure 3-1 Locations of the Environmental Survey for Exposure Study
(Surface water, FY2003)
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Figure 3-2 Locations of the Environmental Survey for Exposure Study
(Bottom sediment, FY2003)
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Figure 3-3 Locations of the Environmental Survey for Exposure Study
(Aguatic wildlife, FY2003)

(Ogasawara Islands)

(Okinawa Islands) gl

N
o

" Matsushima Bay
(Sea Bass)

Lake Biwa (Riv. Ado)
(Dace)
Nakaumi '
(Sea Bass)

T —Tokyo Bay
\ (E?eaygasg

~ Kawasaki Port

0 (Sea Bass)
~ Osaka Bay
(Sea Bass)

Offshore of Mizushima
(Mullet)

.Moulh of Riv. Shimanto
(Sea Bass)

/oy

Fa
West Coast of Satsuma Peninsula
(Sea Bass)

Chapter 3 - 59



1)
2)
3)

4)

5)
6)

7)
8)

9)
10)

11)
12)

13)
14)
15)

16)
17)

[ References |
HSDB (Hazardous Substances Data Bank), U.S. National Library of Medicine.
The Merck Index, 11th Edition, Merck & Co., Inc. (1989).

The Society of Synthetic Organic Chemistry, Japan; Dictionary of Organic Compounds, Kodansha,
Ltd. (1985).

Chemical Dictionary, Tokyo Kagaku Dozin Co., Ltd. (1994).
Environmental Health Criteria, IPCS, 161 (1994).

Handbook of Environmental Data on Organic Chemicals, 2nd. Ed., Van Nostrand Reinhold Co.
(1983).

A Program for Calculating Partition Coefficient “C Log P”, ADAM NET, Ltd.
Materials of PFOS Initial Assessment Meeting, U.S.-EPA, Crystal City, Virginia, Oct 26-27 (2000).
- Draft Initial Assessment Report-Perfluorooctane Sulfonic Acid and Its Salts (by 3M)

- Voluntary Use and Exposure Information Profile-Perfluorooctane Sulfonic Acid and Various Salt
Forms (by 3M)

- PFOS Assessment Approach in OECD (by OECD)

- Information received in response to a request by OECD regarding Production, Import and Uses of
PFOS and its associated derivatives (by OECD)

- Hazard Assessment and Biomonitoring Data on Perfluorooctane Sulfonate-PFOS (by EPA)
- Federal Register 40 CFR Part 721 (by USEPA)
- Information Sheet (by USEPA)

- Review of Environmental Effects Data of Perfluorooctanylsulfonate (PFOS)-based substances
(UK)

-PROTOCOL 418-008, TABLE E20 (by EPA)

- OPPT HAZARD ASSESSMENT OF PERFLUOROOCTANE SULFONIC ACID SALTS (PFOS)
(by EPA)

Lide, D. R, (ed), CRC Handbook of Chemistry and Physics, 84th Edition, (2003-2004).

Prokop H.W., Zhou H-J, Xu S-Q, Wu C-H, Liu C.C., JFLCAR, J. Fluorine Chem., EN 43: 277-290
(1989).

IPCS, Brominated Diphenyl Ethers, Environmental Health Criteria, 161 (1994).

Hardy, M.L., Distribution of Decabromodiphenyl oxide in the environment, Organohalogen
Compounds 47: 237-240 (2000).

14504 Chemical Commodities, The Chemical Daily Co., Ltd., (2004).
Research Reports, Japan Chemical Industry Association (2000).

Research Report on the Production and Import Amount of Existing Chemical Substances in FY 1996,
MITL

Notification results of Designated Chemical Substances by Chemicals Substances Control Law.

Safety Inspection Data Bank of Existing Chemical Substances designated in the Chemical
Substances Control Law, Compiled by the former ‘Chemicals Evaluation and Research Institute,
Japan’ under the supervision of Chemical Products Safety Division, MITI; Safety Inspection Data of
Existing Chemical Substances (National Institute of Technology and Evaluation), Japan Chemical
Industry Ecology-Toxicology & Information Center (1992).

Chapter 3 - 60



18)

19)
20)

21)
22)
23)

24)

25)

26)

27)

28)

29)

30)

Environmental Risk Assessment of Chemical Substances, Vol. 2, Environmental Risk Assessment
Office, Environmental Health Department, MOE (2003).

ECETOC (European Center for Ecotoxicology and Toxicology of Chemicals).

ezCRIC (Easy Checking of Legal Regulations on Chemicals) FY2004 edition, Japan Chemical
Database Ltd. (supervisor: Japan Chemical Industry Association).

Chemical Substances Control Law Home Page, MOE. <http://www.env.go.jp/chemi/kagaku/>
Research Reports, Japan Chemical Industry Association (2001).

Research Report on the Production and Import Amount of Existing Chemical Substances in FY 1998,
MITI (1999).

Results of Eco-toxicity tests of chemicals, Environmental Risk Assessment Office, Environmental
Health Department, MOE (2003).

Research Report on the Production and Import Amount of Existing Chemical Substances in FY 1993,
MITL

Environmental Risk Assessment of Chemical Substances, Vol. 1, Environmental Risk Assessment
Office, Environmental Health Department, MOE (2002).

Reported Value to the Special Committee of OECD (FRCJ), Flame Retardants Chemicals
Association of Japan (2002).

The First Environmental Survey of PFOS and Related Compounds in Japan, National Industrial
Science and Technology (AIST) (2002).

Materials for the meeting of FY2003 Expert Group on Substance Selection for Comprehensive
Survey of Chemical Substances on Environmental Safety (FY2001 PRTR data were used for
released amounts), Environmental Health Department, MOE.

Materials for the meeting of the FY2004 Expert Group on Substance Selection for Comprehensive
Survey of Chemical Substances on Environmental Safety (FY2002 PRTR data were used for
released amounts), Environmental Health Department, MOE.

Chapter 3 - 61



	Chapter 3 Summary of Results of the FY2003 Environmental Survey for Exposure Study 
	1. Purpose of the Survey 
	2. Target survey substances, media and survey areas 
	Table 3-1 Target Substances and Media for the FY2003 Environmental Survey for Exposure Study 

	3. Sampling and analytical method 
	4. Survey results 
	Table 3-2  List of DeAtection Limits of the Environmental Survey for Exposure Study in FY2003 
	Table 3-3  Results of the Environmental Survey for Exposure Study in FY2003 

	5. Survey results of each substance (group) 
	[1] Octabromodiphenylether (CAS RN: 32536-52-0; surveyed media in FY2003: surface water and aquatic wildlife) 
	[2] o-Chloroaniline (CAS RN: 95-51-2; surveyed media in FY2003: surface water) 
	[3] 1-Chloro-2,4-dinitrobenzene (CAS RN: 97-00-7; surveyed media in FY2003: surface water) 
	[4] 2,4-Dinitrophenol (CAS RN: 51-28-5; surveyed media in FY2003: surface water) 
	[5] Phenol (CAS RN: 108-95-2; surveyed media in FY2003: surface water) 
	[6] Perfluorooctane sulfonic acid (PFOS) (CAS RN: 1763-23-1; surveyed media in FY2003: bottom sediment and aquatic wildlife) 
	[7] Perfluorooctanoic acid (PFOA) (CAS RN: 335-67-1; surveyed media in FY2003: bottom sediment and aquatic wildlife) 

	Figures
	Figure 3-1 Locations of the Environmental Survey for Exposure Study (Surface water, FY2003)
	Figure 3-2 Locations of the Environmental Survey for Exposure Study (Bottom sediment, FY2003)
	Figure 3-3 Locations of the Environmental Survey for Exposure Study (Aquatic wildlife, FY2003)

	References




