
D-1

National Sediment Quality Survey

Appendix D

Screening Values for Chemicals
Evaluated

Sediment Concentrations

Table D-1 presents the screening values used in the evaluation of NSI sediment chemistry data. Values listed
in this table are in parts per million (ppm) except for the values for EPA draft sediment quality criteria
(SQC

oc
) and sediment quality advisory levels (SQAL

oc
), which are in micrograms per gram (mg/g) organic

carbon.  These values were multiplied by the organic carbon content (f
oc
) of the sediment sample, when known, or

the default value if unknown (f
oc
 = 0.01).  SQALs used in this analysis were calculated specifically for use in the

screening analysis of NSI data.  Effects range-low (ERL) and effects range-median (ERM) values were taken from
Long et al. (1995).  Apparent effects threshold-low (AET-L) and apparent effects threshold-high (AET-H) values
listed are values that have been normalized to dry weight.  AET-Ls and AET-Hs were taken from Barrick et al.
(1988).  Threshold effects levels (TELs) and probable effects levels (PELs) were taken from FDEP (1994).

Fish Tissue Concentrations

Fish tissue concentrations are presented in the right columns of Table D-1.  EPA risk levels were calculated for
both a human health cancer risk of 10-5 and a noncancer hazard quotient of 1 (USEPA, 1995a, b).  Other available
EPA sources were consulted as necessary for risk-based concentrations to be used in a screening analysis, including
the Environmental Criteria and Assessment Office (as cited in USEPA, 1995c).  FDA guidance/action/tolerance
levels were obtained from the FDA Office of Seafood (DHHS, 1994; 40 CFR 180.213a and 180.142; USFDA,
1993a, b, c, d, e).

Biota-Sediment Accumulation Factors

The final column in Table D-1 presents the biota-sediment accumulation factors (BSAFs) used in the analysis.
The BSAFs were adopted for use in the theoretical bioaccumulation potential (TBP) calculations that represent
potential concentrations that might occur in tissues of fish exposed to contaminated sediments.  The methodology
used in deriving BSAFs and other parameters used in the TBP calculations are described in Appendix C of this
document.

Methodology for Combining Chemical Data Using a Risk-Based Approach

Several screening values, as provided in the original source documents, refer to groups of chemicals. The
majority of the data included in the NSI exist as specific chemicals. To perform a screening analysis that accommo-
dates the way the data exist in the NSI and provides a reasonably conservative risk-based approach, chemical data
were combined in particular cases.

Two of the chemical groups affected by this approach are polychlorinated biphenyls (PCBs) and dioxin com-
pounds. The data for PCBs in the NSI occur in three ways: (1) total PCBs, (2) PCB congeners, and (3) PCB aroclors.
The data for the PCB congeners were summarized (excluding as appropriate the lower chlorinated homologs that
may be present as laboratory artifacts) to provide a total PCB value where one was not provided by the original
database. This summarization enabled comparisons to the screening values available for total PCBs. Aroclor-spe-
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Table D-1. Screening Values for Chemicals Evaluated

SLACIMEHCGNOMANOSIRAPMOCDRAZAHLEVEL-GNINEERCSROFYLNODEDNETNISEULAVENILEDIUG
snoitidnoCcificepS-etiSnognidnepeDnoitacoLneviGatatnemideSfoevitcetorprednUro-revOeByaM

rebmuNSAC emaNlacimehC edoC

noitartnecnoCtnemideS )mpp(noitartnecnoCeussiThsiF
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)sseltinu(

CQS co

(µµµµµ g/g co )
L-RE
)mpp(

M-RE
)mpp(

L-TEA
)mpp(

H-TEA
)mpp(

LAQS co

(µµµµµ g/g co )
LET

)mpp(
LEP

)mpp(

.necnoC
APE=
01ksiR 5-

APE
recnacnoN

drazaH
tneitouQ

1=

ADF
/ecnadiuG

/noitcA
ecnareloT

leveL

92338 enehthpanecA 1 031 610. 5. 5. o 2a 031 17600.0 9880.0 056 92.0 b

869802 enelyhthpanecA 1 440. 46. 3.1 b,a 3.1 b,a 78500.0 821.0

14676 enotecA 1 0011 0.1

26889 enonehpotecA 1 0011

820701 nielorcA 1 022

131701 elirtinolyrcA 1 2.0 11 0.1

80627951 ossaL/rolhcalA 1 3.1 011

360611 kimeT/bracidlA 11

200903 nirdlA 3,1 3600.0 23.0 3.0 08.1 b

33526 enilinA 91

721021 enecarhtnA 1 3580. 1.1 69. o 31 a 9640.0 542.0 0023 92.0 b

339999999 enerhtnanehP&enecarhtnA 1 081 3580. 1.1 69. o 9.6 a 081 9640.0 542.0 0023 92.0 *b

0630447 ynomitnA 051 b 002 a 3.4

2830447 cinesrA 2 2.8 07 75 b 007 o 42.7 6.14 260.0 2.3 86

9422191 enizartA 94.0 083

3930447 muiraB 057

57829 enidizneB 74000.0 23

23417 enezneB 6,1 7.5 7.3 0.1

35565 enecarhtna)a(ozneB 1 162. 6.1 6.1 o 1.5 b,a 8470.0 396.0 51.0 92.0 b

559999999 enesyrhC/enecarhtna)a(ozneB 1 162. 6.1 6.1 o 1.5 b,a 8470.0 396.0 51.0 92.0 *b

82305 eneryp)a(ozneB 1 34. 6.1 6.1 o 6.3 b 8880.0 367.0 510.0 92.0 b

299502 enehtnaroulf)b(ozneB 1 6.3 o 9.9 b 51.0 92.0 b

242191 enelyrep)ihg(ozneB 1 27. o 6.2 b

980702 enehtnaroulf)k(ozneB 1 6.3 o 9.9 b 5.1 92.0 b

05856 dicaciozneB 56. b,o 67. a 00034

77089 edirolhcirtozneB 1 3800.0
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Table D-1. (Continued)

SLACIMEHCGNOMANOSIRAPMOCDRAZAHLEVEL-GNINEERCSROFYLNODEDNETNISEULAVENILEDIUG
snoitidnoCcificepS-etiSnognidnepeDnoitacoLneviGatatnemideSfoevitcetorprednUro-revOeByaM
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H-TEA
)mpp(
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LEP
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APE=
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615001 lohoclalyzneB 370. b 78. b,a 0023

744001 edirolhclyzneB 1 36.0

7140447 muillyreB 520. 45

648913 -ahpla,CHB 3,1 23000.0 99000.0 710.0 3.0 08.1 b

758913 -ateb,CHB 3,1 23000.0 99000.0 060.0 3.0 08.1 b

868913 -atled,CHB 6,3,1 31 23000.0 99000.0 060.0 3.0 08.1 b

99885 )enadniL(-ammag,CHB 6,3,1 73.0 23000.0 99000.0 380.0 2.3 3.0 08.1 b

137806 edarglacinhcet,CHB 3,1 73.0 23000.0 99000.0 060.0 2.3 3.0 08.1 b

42529 lynehpiB 6,1 011 045 92.0 b

444111 rehte)lyhteorolhc-2(siB 1 890.0

106801 rehte)lyporposiorolhc-2(siB 1 5.1 034

718711 etalahthp)lyxehlyhte-2(siB 6,1 3.1 b 9.1 o 281.0 56.2 7.7 022 0.1

188245 rehte)lyhtemorolhc(siB 94000.0

8240447 noroB 079

47257 enahtemorolhcidomorB 1 7.1 022

93847 enahtemomorB 1 51

355101 -4,rehtelynehplynehpomorB 6,1 031 026 0.1

5489861 linyxomorB 022

78658 etalahthplyzneblytuB 6,1 9. b,a 9. b,a 0011 0022 0.1

9340447 muimdaC 2 2.1 6.9 1.5 b 6.9 o 676.0 12.4 4.5 3

25236 niveS/lyrabraC 0011

2663651 nadaruf/narufobraC 45

05157 ediflusidnobraC 0011

409331 nebmarolhC 061

94775 enadrolhC 3,1 62200.0 97400.0 380.0 56.0 3.0 77.4 a

9173015 -)sic(ahpla,enadrolhC 3,1 62200.0 97400.0 380.0 56.0 3.0 77.4 a
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Table D-1. (Continued)

SLACIMEHCGNOMANOSIRAPMOCDRAZAHLEVEL-GNINEERCSROFYLNODEDNETNISEULAVENILEDIUG
snoitidnoCcificepS-etiSnognidnepeDnoitacoLneviGatatnemideSfoevitcetorprednUro-revOeByaM
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(µµµµµ g/g co )
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leveL

2473015 -)snart(ateb,enadrolhC 3,1 62200.0 97400.0 380.0 56.0 3.0 2a

7436655 -)snart(ammag,enadrolhC 3,1 62200.0 97400.0 380.0 56.0 3.0 22.2 a

742999999 -)sic(rolhcanoN-enadrolhC 3,1 62200.0 97400.0 380.0 56.0 3.0 77.4 a

842999999 -)snart(rolhcanoN-enadrolhC 3,1 62200.0 97400.0 380.0 56.0 3.0 77.4 a

709801 enezneborolhC 6,1 28 022 0.1

651015 etalizneborolhC 04.0 022

30057 enahteorolhC 1 0034

41057 enehteorolhC 1 750.0

857011 -2,rehtelynivlyhteorolhC 1 072

37847 enahtemorolhC 1 3.8

78519 -2,enelahthpanorolhC 1 068

87559 -2,lonehporolhC 45

2881292 nabsruD/sofiryprolhC 1 23 08.1 b

3740447 muimorhC 2 18 073 062 b 072 a 3.25 061 45 11

910812 enesyrhC 1 483. 8.2 8.2 o 2.9 b,a 801.0 648.0 51 92.0 b

8050447 reppoC 43 072 093 o 0031 a 7.81 801 004

493801 -m,loserC 36. o,a 27. b 045

78459 -o,loserC 36. o,a 27. b 045

544601 -p,loserC 76. m,o 6.3 a 45

3779131 sloserC 36. o,a 27. b 45

82889 enemuC 1 034

26452712 enizanayC 31.0 22

52175 edinayC 022

1231681 lahtcaD/APCD 1 011 08.1 b

09135 -'p,o,DDD 3,1 85100. 720. 610. b 340. a 22100.0 18700.0 54.0 5 82.0 a

84527 -'p,p,DDD 3,1 85100. 720. 610. b 340. a 22100.0 18700.0 54.0 5 82.0 a



D
-5

N
ational S

edim
ent Q

uality S
urvey

Table D-1. (Continued)

SLACIMEHCGNOMANOSIRAPMOCDRAZAHLEVEL-GNINEERCSROFYLNODEDNETNISEULAVENILEDIUG
snoitidnoCcificepS-etiSnognidnepeDnoitacoLneviGatatnemideSfoevitcetorprednUro-revOeByaM
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tneitouQ

1=

ADF
/ecnadiuG
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leveL

6284243 -'p,o,EDD 3,1 2200. 720. 900. b 510. a 70200.0 473.0 23.0 5 7.7 a

95527 -'p,p,EDD 3,1 2200. 720. 900. b 510. a 70200.0 473.0 23.0 5 7.7 a

620987 -'p,o,TDD 3,1 85100. 720. 430. b 430. b 91100.0 77400.0 23.0 4.5 5 76.1 a

39205 -'p,p,TDD 3,1 85100. 720. 430. b 430. b 91100.0 77400.0 23.0 4.5 5 76.1 a

003999999 )latoT(TDD 3,1 85100. 1640. 900. b 510. a 98300.0 7150.0 23.0 4.5 5 7.7 a

5913611 edixolynehpidomorbaceD 1 011

24748 etalahthplytub-n-iD 6,1 4.1 o,a 4.1 o,a 0011 0011 0.1

048711 etalahthplytco-n-iD 1 2.6 b 2.6 b 022 0.1

514333 edicartcepS/nonizaiD 6,1 910. 7.9 08.1 b

30735 enecarhtna)h,a(oznebiD 1 4360. 62. 32. o 79. b 22600.0 531.0 510.0 92.0 b

946231 narufoznebiD 6,1 45. o 7.1 a 002 34 0.1

82169
,enaporporolhc-3-omorbiD

-2,1 1 770.0

184421 enahtemorolhcomorbiD 1 3.1 022 0.1

9008191 abmaciD 023

10559 -2,1,enezneborolhciD 6,1 50.0 b.o 50.0 b,o 43 079 0.1

137145 -3,1,enezneborolhciD 6,1 071 069 0.1

764601 -4,1,enezneborolhciD 6,1 11. b 21. o,a 53 5.4 0.1

62212352 senezneborolhciD 1 50.0 b,a 50.0 b,o 43 5.4 069 0.1

14919 -'3,3,enidizneborolhciD 42.0

81757 enahtemoroulfidorolhciD 1 0022

34357 -1,1enahteorolhciD 1 0011 0.1

260701 -2,1enahteorolhciD 1 2.1 0.1

45357 -1,1,enehteorolhciD 1 81.0 79

506651 -2,1-snart,enehteorolhciD 1 022 0.1

295651 -2,1-sic,enelyhteorolhciD 1 011

29057 enahtemorolhciD 1 41 056 0.1
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Table D-1. (Continued)

SLACIMEHCGNOMANOSIRAPMOCDRAZAHLEVEL-GNINEERCSROFYLNODEDNETNISEULAVENILEDIUG
snoitidnoCcificepS-etiSnognidnepeDnoitacoLneviGatatnemideSfoevitcetorprednUro-revOeByaM
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238021 -4,2,lonehporolhciD 23

75749 -4,2,dicacitecayxonehporolhciD 5 011 1

62849 -4,2,dicacionatubyxonehporolhciD 68

57887 -2,1,enaporporolhciD 1 6.1 0.1

657245 -3,1,eneporporolhciD 1 26.0 2.3

73726 sovrolhciD 1 73.0 4.5

223511 enahtleK/lofociD 42.0

17506 nirdleiD 6,3,1 11 11 4-E51.7 3400.0 7600. 45. 3. 08.1 b

26648 etalahthplyhteiD 6,1 2.0 b 2.0 b 36 0068 0.1

409911 -'3,3,enidiznebyxohtemiD 7.7

311131 etalahthplyhtemiD 1 61.0 o 61.0 o 000011 0.1

976501 -4,2,lonehplyhtemiD 920. o 12. b 022

092825 -2,1,eneznebortiniD 3.4

05699 -3,1,eneznebortiniD 1.1

452001 4,1,eneznebortiniD 3.4

58215 -4,2,lonehportiniD 22

241121 -4,2,eneulotortiniD 22

202606 -6,2,eneulotortiniD 11

75888 PBND/besoniD 11

766221 -2,1,enizardyhlynehpiD 31.0

440892 notoflusiD 1 34.0

889959 -ahpla,naflusodnE 6,1 92. 56 08.1 b

95631233 -ateb,naflusodnE 6,1 4.1 56 08.1 b

792511 sremosideximnaflusodnE 6,1 45. 56 08.1 b

80227 nirdnE 6,1 2.4 2.4 2.3 08.1 b

221365 nedalB/noihtE 1 4.5 08.1 b
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Table D-1. (Continued)

SLACIMEHCGNOMANOSIRAPMOCDRAZAHLEVEL-GNINEERCSROFYLNODEDNETNISEULAVENILEDIUG
snoitidnoCcificepS-etiSnognidnepeDnoitacoLneviGatatnemideSfoevitcetorprednUro-revOeByaM
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687141 etatecalyhtE 1 0079

414001 enezneblyhtE 6,1 10. b 730. o 084 0011 0.1

439601 edimorbidenelyhtE 1 3100.

044602 enehtnaroulF 1 026 6. 1.5 5.2 o 03 a 026 311.0 494.1 034 92.0 b

73768 eneroulF 6,1 910. 45. 45. o 6.3 a 45 2120.0 441.0 034 92.0 b

922449 sofonoF 1 22

84467 rolhcatpeH 3,1 420.0 4.5 3. 08.1 b

3754201 edixoperolhcatpeH 3,1 210.0 41.0 3. 08.1 b

147811 enezneborolhcaxeH 1 220. b 32. o 760.0 6.8 90.0 a

38678 eneidatuborolhcaxeH 1 110. b 72. o 4.1 2.2 0.1

47477 eneidatnepolcycorolhcaxeH 1 57

12776 enahteorolhcaxeH 6,1 001 7.7 11 0.1

24053215 enonizaxeH 1 063

913321 enoniuqordyH 034

593391 eneryp)dc-3,2,1(onednI 1 96. o 6.2 b 51.0 92.0 b

19587 enorohposI 1 011 0022 0.1

03502833 nilaporposI 061

1299347 daeL 2 7.64 812 054 b 066 o,a 2.03 211 3.1

557121 noihtalaM 6,1 760. 022 08.1 b

613801 edirdyhnacielaM 0011

5699347 esenagnaM 45

6799347 yrucreM 51. 17. 95. o 1.2 b,a 31.0 696.0 1.1 1

53427 rolhcyxohteM 6,1 9.1 45 08.1 b

33987 enoteklyhtelyhteM 1 0056 0.1

101801 enoteklytubosilyhteM 1 068

62976922 yrucremlyhteM 3 1.1 1
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Table D-1. (Continued)

SLACIMEHCGNOMANOSIRAPMOCDRAZAHLEVEL-GNINEERCSROFYLNODEDNETNISEULAVENILEDIUG
snoitidnoCcificepS-etiSnognidnepeDnoitacoLneviGatatnemideSfoevitcetorprednUro-revOeByaM
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67519 -2,enelahthpanlyhteM 1 70. 76. 76. o 9.1 a 2020.0 102.0

94678012 nizubirteM 072

5585832 enarolhceD/xeriM 3,1 060.0 2.2 1.0 13.1 a

7899347 munedbyloM 45

30219 enelahthpaN 6,1 61. 1.2 1.2 o 7.2 b 74 6430.0 193.0 034 92.0 b

89519 -2,enimalyhthpaN 38000.0

0200447 lekciN 2 9.02 6.15 9.51 8.24 022 07

35989 eneznebortiN 4.5

720001 4,lonehportiN 076

361429 -N,enimalytub-n-idosortiN 020.0

746126 -N,enimalyporp-n-idosortiN 510.0

58155 -N,enimalyhteimdosortiN 1200.0

60368 -N,enimalynehpidosortiN 820. b 31. o 22

484999999 )thgiewralucelomhgih(sHAP 7.1 6.9 71 o,b,a 96 o,b,a 556.0 676.6

205999999 )thgiewralucelomwol(sHAP 255. 61.3 2.5 b,o 42 b,o 213.0 244.1

28365 lyhtenoihtaraP 56

21147621 )6101-rolcorA(BCP 4,1 7220. 081. 0.1 b 1.3 a 6120.0 981.0 410.0 57.0 2 58.1 a

28240111 )1221-rolcorA(BCP 4,1 7220. 081. 0.1 b 1.3 a 6120.0 981.0 410.0 22.0 2 58.1 a

56114111 )2321-rolcorA(BCP 4,1 7220. 081. 0.1 b 1.3 a 6120.0 981.0 410.0 22.0 2 58.1 a

91296435 )2421-rolcorA(BCP 4,1 7220. 081. 0.1 b 1.3 a 6120.0 981.0 410.0 22.0 2 58.1 a

69227621 )8421-rolcorA(BCP 4,1 7220. 081. 0.1 b 1.3 a 6120.0 981.0 410.0 22.0 2 58.1 a

19679011 )4521-rolcorA(BCP 4,1 7220. 081. 0.1 b 1.3 a 6120.0 981.0 410.0 22.0 2 58.1 a

52869011 )0621-rolcorA(BCP 4,1 7220. 081. 0.1 b 1.3 a 6120.0 981.0 410.0 22.0 2 58.1 a

539806 enezneborolhcatneP 6,1 96 6.8 40.0 a

88628
-tniuQ/eneznebortinorolhcatneP

ezo 14.0 23

56878 lonehporolhcatneP 63. a 96. b 09.0 023
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Table D-1. (Continued)

SLACIMEHCGNOMANOSIRAPMOCDRAZAHLEVEL-GNINEERCSROFYLNODEDNETNISEULAVENILEDIUG
snoitidnoCcificepS-etiSnognidnepeDnoitacoLneviGatatnemideSfoevitcetorprednUro-revOeByaM

rebmuNSAC emaNlacimehC edoC

noitartnecnoCtnemideS )mpp(noitartnecnoCeussiThsiF

FASB
)sseltinu(

CQS co

(µµµµµ g/g co )
L-RE
)mpp(

M-RE
)mpp(

L-TEA
)mpp(

H-TEA
)mpp(

LAQS co

(µµµµµ g/g co )
LET

)mpp(
LEP

)mpp(

.necnoC
APE=
01ksiR 5-

APE
recnacnoN

drazaH
tneitouQ

1=

ADF
/ecnadiuG

/noitcA
ecnareloT

leveL

81058 enerhtnanehP 1 081 042.0 5.1 5.1 o 9.6 a 081 7680.0 445.0

259801 lonehP 24. b 2.1 b,a 0056

220892 temihT/sohpomaF/etarohP 1 2.2

94458 edirdyhnacilahthP 00022

3636331 slynehpibdetanirolhcyloP 4,1 7220.0 081.0 0.1 b 1.3 a 6120.0 981.0 410.0 22.0 2 58.1 a

0810161 lotimarP/notemorP 061

6917827 lorapaC/mytemorP 34

58505932 edimanorP 018

7618191 rolhcaporP 041

000921 eneryP 1 566. 6.2 3.3 o 61 b,a 351.0 893.1 023 92.0 c

52219 eniloniuQ 1 900.0

2942877 muineleS 45

4220447 revliS 1 7.3 1.6 a 1.6 a 337.0 77.1 45

943221 enizamiS 5 09.0 45 21

6420447 muitnortS 0056

524001 enerytS 1 0022

99717031 retnuoC/sofubreT 1 72.0

005688 nyrtubreT 11

34959 -5,4,2,1,enezneborolhcarteT 1 2.3 0.1

6106471 -8,7,3,2,nixoid-p-oznebidorolhcarteT 1 7-E9.6 950.0 a

54397 -2,2,1,1,enahteorolhcarteT 6,1 061 45.0 0.1

481721 enehteorolhcarteT 6,1 750. b 41. o 35 1.2 011 0.1

53265 enahtemorolhcarteT 6,1 021 38.0 5.7 0.1

20985 -6,4,3,2,lonehporolhcarteT 023

511169 foritS/anodraG/sohpnivrolhcarteT 1 5.4 023

5130447 niT 0056
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Table D-1. (Continued)

SLACIMEHCGNOMANOSIRAPMOCDRAZAHLEVEL-GNINEERCSROFYLNODEDNETNISEULAVENILEDIUG
snoitidnoCcificepS-etiSnognidnepeDnoitacoLneviGatatnemideSfoevitcetorprednUro-revOeByaM

rebmuNSAC emaNlacimehC edoC

noitartnecnoCtnemideS )mpp(noitartnecnoCeussiThsiF

FASB
)sseltinu(

CQS co

(µµµµµ g/g co )
L-RE
)mpp(

M-RE
)mpp(

L-TEA
)mpp(

H-TEA
)mpp(

LAQS co

(µµµµµ g/g co )
LET

)mpp(
LEP

)mpp(

.necnoC
APE=
01ksiR 5-

APE
recnacnoN

drazaH
tneitouQ

1=

ADF
/ecnadiuG

/noitcA
ecnareloT

leveL

388801 eneuloT 6,1 98 0022 0.1

2531008 enehpaxoT 6,1 01 890. 08.1 b

25257 )mrofomorB(enahtemomorbirT 6,1 56 41 022 0.1

128021 -4,2,1,enezneborolhcirT 6,1 150. a 460. o 029 011 0.1

65517 -1,1,1,enahteorolhcirT 6,1 71 079 0.1

50097 -2,1,1,enahteorolhcirT 1 9.1 34 0.1

61097 enehteorolhcirT 6,1 012 8.9 56 0.1

49657 enahtemoroulforolhcirT 1 0023 0.1

36676 )mroforolhC(enahtemorolhcirT 1 81 011 0.1

45959 -5,4,2,lonehporolhcirT 0011

26088 -6,4,2,lonehporolhcirT 8.9

56739 -5,4,2,dicacitecayxonehporolhcirT 011

12739 -5,4,2,dicacinoiporpyxonehporolhcirT 68

8902851 nalferT/nilarulfirT 41 18

63659 -4,2,1,enezneblyhtemirT 1 4.5

769811 eneulotortinirT 6.3 4.5

2260447 muidanaV 57

450801 etatecalyniV 1 00011

383801 -m,enelyX 6,1 40. b 21. o 5.2 00022 0.1

67459 -o,enelyX 1 40. b 21. o 5.2 00022 0.1

324601 -p,enelyX 1 40. b 21. o 5.2 0.1

7020331 senelyX 1 40. b 21. o 5.2 00022 0.1

6660447 cniZ 051 014 014 b 0061 o 421 172 0023

188888888 stnelaviuqecixot-nixoiD 1 7-E9.6 520.0 a
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Table D-1. (Continued)

Codes:

1. Chemical is a nonpolar organic.
2. FDA criterion is a guideline.
3. FDA criterion is an action level.
4. FDA criterion is a tolerance level, with the force of law.
5. Fish tissue action level set by USEPA, 40 CFR Part 180.
6. Preliminary SQAL

oc
 developed for this chemical is under technical review.

AET Criteria:
a Sediment concentration based on amphipods.
b Sediment concentration based on benthic organisms.
c Sediment concentration based on oysters.

BSAF Sources:
a Cook, 1995.
b Hansen, 1995.
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cific data were analyzed separately. In addition, the dioxin congeners were evaluated using the toxicity equivalence
factor (TEF) approach (USEPA, 1989). This approach involves summarizing specific dioxin congeners based on
their toxicity as compared to 2,3,7,8-tetrachlorodibenzo-p-dioxin, for which screening values are available.  PCBs
and dioxin represent the only cases where chemical data were actually combined for the NSI evaluation.

Because EPA typically performs risk-based screening by analyzing closely related chemicals with the same
risk-based concentrations, this methodology was applied to the NSI evaluation. If no screening values were avail-
able for a certain chemical, but were available for a closely related chemical or group of chemicals, the lower or
more conservative screening values of the closely related chemicals were used in analyzing the chemicals without
screening values. This methodology was applied only for chemicals or chemical groups with more than 20 positive
results. The following chemicals and chemical groups were affected by this methodology: BHCs, chlordanes,
cresols, DDT and metabolites, dichlorobenzenes, endosulfans, methylmercury, anthracene and phenanthrene,
benzo(a)anthracene/chrysene, xylenes, and PCBs (in applying screening values to aroclors with no available screening
values).

Frequency of Detection

The frequency at which a given chemical or chemical group is responsible for sites in the NSI being catego-
rized as Tier 1 or Tier 2 is often a reflection of the number of times that chemical is measured and detected in
sediment samples.  Thus, chemicals that are measured and detected less frequently might not often be identified as
posing a potential risk to aquatic life or human health, even though the chemical is highly toxic.  Table D-2 lists the
number of times each chemical included in the NSI evaluation was measured and detected (i.e., a positive result) in
sediment and fish tissue and the number of times each chemical was responsible for Tier 1 or Tier 2 sampling
stations being classified.
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Table D-2. Frequency of Detection of Chemicals in Sediment and Fish Tissue and Number of Detections
Resulting in Risk (Tier 1 or Tier 2)a, b

rebmuNSAC emaNlacimehC

forebmuN
semiT

derusaeM
tnemideSni

forebmuN
evitisoP
tnemideS

stluseR

rebmuN
semiTfo
derusaeM
eussiTni c

rebmuN
fo

evitisoP
eussiT
stluseR c

1reiT
leveL
stluseR

2reiT
leveL
stluseR

92338 enehthpanecA 6216 7651 777 14 441 953

869802 enelyhthpanecA 4775 6821 - - 47 859

14676 enotecA 745 84 22 61 - -

820701 nielorcA - - 464 - - -

131701 elirtinolyrcA 4301 9 464 - - 7

80627951 ossaL/rolhcalA - - 679 1 - -

200903 nirdlA 11341 856 9208 216 2 217

33526 enilinA - - 01 - - -

721021 enecarhtnA 1125 8971 847 36 861 827

339999999 enerhtnanehP&enecarhtnA 062 991 4 - 28 59

0630447 ynomitnA 3295 0892 5721 99 - 65

2830447 cinesrA 18222 19781 8255 3112 981 3168

9422191 enizartA - - 088 - - -

3930447 muiraB - - 689 738 - -

23417 enezneB 8422 631 679 09 - 61

57829 enidizneB - - 735 - - -

35565 enecarhtna)a(ozneB 8176 6323 028 351 142 0451

559999999 enesyrhC/enecarhtna)a(ozneB 272 342 - - 641 67

82305 eneryp)a(ozneB 1107 3623 138 85 713 2922

299502 enehtnaroulf)b(ozneB 9714 9421 717 62 - 144

242191 enelyrep)ihg(ozneB 4306 6102 - - - 952

980702 enehtnaroulf)k(ozneB 2914 3901 156 12 - 311

05856 dicaciozneB 4271 742 121 5 - 14

615001 lohoclalyzneB 0191 09 021 - - 31

7140447 muillyreB - - 1031 18 - 93

42529 lynehpiB 5121 378 465 831 - 2

188245 rehte)lyhtemorolhc(siB - - 67 - - -

444111 rehte)lyhteorolhc-2(siB - - 636 3 - 3

106801 rehte)lyporposiorolhc-2(siB - - 43 1 - -

718711 etalahthp)lyxehlyhte-2(siB 6064 8991 746 19 104 9011

8240447 noroB - - 44 12 - -

47257 enahtemorolhcidomorB - - 065 4 - -

93847 enahtemomorB - - 194 3 - -

355101 -4,rehtelynehplynehpomorB 8962 02 656 1 - 7

78658 etalahthplyzneblytuB 9604 333 436 4 1 15

648913 -ahpla,CHB 9019 912 8418 0761 11 164

758913 -ateb,CHB 1676 142 0603 902 - 752

868913 -atled,CHB 1984 99 6512 56 1 49
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Table D-2. (Continued)

rebmuNSAC emaNlacimehC

forebmuN
semiT

derusaeM
tnemideSni

forebmuN
evitisoP
tnemideS

stluseR

rebmuN
semiTfo
derusaeM
eussiTni c

rebmuN
fo

evitisoP
eussiT
stluseR c

1reiT
leveL
stluseR

2reiT
leveL
stluseR

99885 enadniL/-ammag,CHB 24441 999 0578 1931 101 725

137806 edarglacinhcet,CHB 961 661 511 13 3 66

9340447 muimdaC 91972 67151 3476 1233 - 6027

05157 ediflusidnobraC - - 42 12 - -

94775 enadrolhC 23421 0712 6137 8654 611 8224

742999999 -)sic(rolhcanoN-enadrolhC 6741 9 8644 1012 - 862

842999999 -)snart(rolhcanoN-enadrolhC 2991 13 9654 4672 - 655

9173015 -)sic(ahpla,enadrolhC 6144 6151 2906 9563 3 7511

2473015 -)snart(ateb,enadrolhC 3382 344 1485 5403 3 748

7436655 -)snart(ammag,enadrolhC 769 433 58 91 - 702

709801 enezneborolhC 1112 85 918 81 - 4

651015 etalizneborolhC - - 22 - - -

30057 enahteorolhC - - 755 1 - -

41057 enehteorolhC - - 607 2 - 2

857011 -2,rehtelynivlyhteorolhC - - 435 - - -

37847 enahtemorolhC - - 447 21 - -

78519 -2,enelahthpanorolhC - - 556 1 - -

87559 -2,lonehporolhC - - 926 1 - -

2881292 nabsruD/sofiryprolhC 503 5 397 341 - -

3740447 muimorhC 40572 61252 8055 3823 624 6214

910812 enesyrhC 5796 0853 398 941 581 8161

8050447 reppoC 65972 25452 4826 3355 - 31211

493801 -m,loserC 889 087 - - - 14

78459 o,loserC 3991 547 15 - - 22

544601 -p,loserC 589 48 94 3 - 13

3779131 sloserC 81 1 - - - 1

26452712 enizanayC - - 623 - - -

52175 edinayC - - 41 3 - -

24748 etalahthplytub-n-iD 1564 689 736 55 9 211

048711 etalahthplytco-n-iD 9714 534 056 6 - 32

514333 edicartcepS/nonizaiD 2173 942 271 - - 881

30735 enecarhtna)h,a(oznebiD 4657 1342 428 61 914 2371

946231 narufoznebiD 4652 614 621 - 52 15

184421 enahtemorolhcomorbiD 3302 81 265 1 - -

10559 -2,1,enezneborolhciD 2044 701 298 2 83 32

137145 -3,1,enezneborolhciD 5134 231 797 2 - 22

764601 -4,1,enezneborolhciD 2534 862 788 3 35 14

62212352 senezneborolhciD 72 21 - - 6 3

14919 -'3,3,enidizneborolhciD - - 936 1 - -
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Table D-2. (Continued)

rebmuNSAC emaNlacimehC

forebmuN
semiT

derusaeM
tnemideSni

forebmuN
evitisoP
tnemideS

stluseR

rebmuN
semiTfo
derusaeM

eussiTni c

rebmuN
fo

evitisoP
eussiT
stluseR c

1reiT
leveL
stluseR

2reiT
leveL
stluseR

81757 enahtemoroulfidorolhciD - - 471 - - -

34357 -1,1enahteorolhciD 8191 91 165 - - -

260701 -2,1enahteorolhciD 1891 02 279 8 - -

506651 -2,1-snart,enehteorolhciD 3931 33 397 2 - -

45357 -1,1,enehteorolhciD - - 379 2 - -

29057 enahtemorolhciD 7712 675 235 211 - 11

238021 -4,2,lonehporolhciD - - 246 1 - -

75749 -4,2,dicacitecayxonehporolhciD - - 93 - - -

57887 -2,1,enaporporolhciD 5102 51 365 2 - -

657245 -3,1,eneporporolhciD - - 701 - - -

223511 enahtleK/lofociD - - 004 62 - -

17506 nirdleiD 20741 3113 34201 3855 98 9076

26648 etalahthplyhteiD 8814 763 456 2 43 84

311131 etalahthplyhtemiD 8114 531 356 - - 83

976501 -4,2,lonehplyhtemiD 1454 08 046 1 - 45

58215 -4,2,lonehportiniD - - 136 - - -

241121 -4,2,eneulotortiniD - - 636 1 - -

202606 -6,2,eneulotortiniD - - 636 1 - -

766221 -2,1,enizardyhlynehpiD - - 905 - - -

440892 notoflusiD - - 32 - - -

1231681 lahtcaD/APCD 921 67 728 685 - 3

09135 -'p,o,DDD 9436 779 7933 824 37 205

84527 -'p,p,DDD 11351 1144 2526 1842 275 4752

6284243 -'p,o,EDD 4345 236 7243 104 811 222

95527 -'p,p,EDD 16951 0895 6567 5175 328 1053

003999999 )latoT(TDD 0173 637 0575 3814 221 068

620987 -'p,o,TDD 6506 765 9743 863 52 862

39205 -'p,p,TDD 82061 8623 3485 7761 173 9381

792511 sremosideximnaflusodnE 6062 08 94 21 - 02

889959 -ahpla,naflusodnE 1855 48 2382 35 - 54

95631233 -ateb,naflusodnE 6885 062 7512 01 - 24

80227 nirdnE 49621 982 2918 398 - 8

221365 nedalB/noihtE 3592 83 071 - - -

414001 enezneblyhtE 3452 811 708 05 1 24

044602 enehtnaroulF 2657 3654 359 612 432 4701

73768 eneroulF 2566 0822 797 41 132 1411

922449 sofonoF - - 882 - - -

84467 rolhcatpeH 25911 376 9637 6001 - 012

3754201 edixoperolhcatpeH 92821 689 0847 6982 - 1341



D-16

Appendix D

Table D-2. (Continued)

rebmuNSAC emaNlacimehC

forebmuN
semiT

derusaeM
tnemideSni

forebmuN
evitisoP
tnemideS

stluseR

rebmuN
semiTfo
derusaeM
eussiTni c

rebmuN
fo

evitisoP
eussiT
stluseR c

1reiT
leveL
stluseR

2reiT
leveL
stluseR

147811 enezneborolhcaxeH 44001 5441 0796 9151 - 422

38678 eneidatuborolhcaxeH 8914 821 1611 41 - 18

12776 enahteorolhcaxeH 1083 4 636 - - 1

593391 eneryp)dc-3,2,1(onednI 4785 3191 657 02 - 955

19587 enorohposI 0043 04 536 4 - 8

03502833 nilaporposI - - 293 51 - -

1299347 daeL 97992 17942 4566 8003 - 3888

557121 noihtalaM 1404 83 005 1 - 62

613801 edirdyhnacielaM - - 2 - - -

5699347 esenagnaM - - 0001 179 - 5

6799347 yrucreM 24162 23661 2579 4248 1591 9405

53427 rolhcyxohteM 3819 451 2195 36 - 33

33987 enoteklyhtelyhteM 915 7 02 11 - -

101801 enoteklytubosilyhteM - - 62 - - -

62976922 yrucremlyhteM - - 9 8 - -

67519 -2,enelahthpanlyhteM 9262 379 - - 17 225

94678012 nizubirteM - - 982 - - -

5585832 enarolhceD/xeriM 4975 445 0084 519 - 04

7899347 munedbyloM - - 707 961 - -

30219 enelahthpaN 3286 0282 308 22 192 7421

0200447 lekciN 91512 05581 0213 479 - 0629

35989 eneznebortiN - - 536 - - -

720001 4,lonehportiN - - 606 1 - -

746126 -N,enimalyporp-n-idosortiN - - 546 1 - 1

60368 -N,enimalynehpidosortiN 0373 66 166 3 - 54

484999999 )thgiewralucelomhgih(sHAP 6651 588 - - 39 383

205999999 )thgiewralucelomwol(sHAP 4061 598 - - 211 283

28365 lyhtenoihtaraP - - 994 4 - -

539806 enezneborolhcatneP 411 45 404 03 - 4

88628 enezotniuQ/eneznebortinorolhcatneP - - 093 2 - -

56878 lonehporolhcatneP 2265 591 6571 941 - 62

81058 enerhtnanehP 7607 8704 - - 533 496

259801 lonehP 5954 468 746 21 - 551

3636331 slynehpibdetanirolhcyloP 69211 3814 24601 9737 1518 0262

0810161 lotimarP/notemorP - - 982 - - -

7618191 rolhcaporP - - 1 - - -

000921 eneryP 8557 5554 259 781 284 6981

21147621 )6101-rolcorA(BCP 8905 64 1613 21 91 93

28240111 )1221-rolcorA(BCP 7265 7 8653 2 4 5
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Table D-2. (Continued)

rebmuNSAC emaNlacimehC

forebmuN
semiT

derusaeM
tnemideSni

forebmuN
evitisoP
tnemideS

stluseR

rebmuN
semiTfo
derusaeM
eussiTni c

rebmuN
fo

evitisoP
eussiT
stluseR c

1reiT
leveL
stluseR

2reiT
leveL
stluseR

56114111 )2321-rolcorA(BCP 7145 31 5913 1 4 01

91296435 )2421-rolcorA(BCP 5736 534 6444 022 553 072

69227621 )8421-rolcorA(BCP 4136 955 4644 886 619 082

19679011 )4521-rolcorA(BCP 8717 5031 1785 3433 4663 567

52869011 )0621-rolcorA(BCP 5886 098 5306 1163 6683 135

2942877 muineleS - - 9552 9702 - 4

4220447 revliS 28011 6526 9371 515 053 3801

943221 enizamiS - - 982 - - -

6420447 muitnortS - - 54 54 - -

524001 enerytS - - 191 - - -

288888888 )]SVA[-]MES[(tseMES 533 533 - - 8 161

34959 -5,4,2,1,enezneborolhcarteT 79 1 893 21 - -

6106471 -8,7,3,2,nixoid-p-oznebidorolhcarteT 136 83 809 193 353 32

54397 -2,2,1,1,enahteorolhcarteT 3861 94 879 33 - 2

481721 enehteorolhcarteT 9242 901 379 94 2 71

53265 enahtemorolhcarteT 0102 51 979 4 - -

20985 -6,4,3,2,lonehporolhcarteT - - 17 - - -

5130447 niT - - 283 462 - -

388801 eneuloT 8332 523 418 611 - 82

2531008 enehpaxoT 21901 57 6656 346 - 486

25257 mrofomorB/enahtemomorbirT 8702 44 818 7 - -

128021 -4,2,1,enezneborolhcirT 6524 78 2801 64 6 94

65517 -1,1,1,enahteorolhcirT 3802 36 518 32 - 01

50097 -2,1,1,enahteorolhcirT 5302 41 978 7 - -

61097 enehteorolhcirT 4942 57 579 91 - 1

49657 enahtemoroulforolhcirT 6901 9 882 51 - -

36676 mroforolhC/enahtemorolhcirT 7722 67 279 73 - -

45959 -5,4,2,lonehporolhcirT - - 37 - - -

26088 -6,4,2,lonehporolhcirT - - 856 - - -

56739 -5,4,2,dicacitecayxonehporolhcirT - - 3 - - -

12739 5,4,2,dicacinoiporpyxonehporolhcirT - - 63 - - -

8902851 nalferT/nilarulfirT - - 529 391 - -

2260447 muidanaV - - 867 564 - -

450801 etatecalyniV - - 12 - - -

383801 -m,enelyX 55 13 - - 4 6

67459 -o,enelyX 16 1 - - - 1

324601 -p,enelyX 41 2 - - - 2

7020331 senelyX 229 84 22 31 5 11

6660447 cniZ 56072 37462 0854 3554 - 6715
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Table D-2. (Continued)

aResults presented at observation level.  Multiple observations may have occurred at a given station.
bObservations recorded here correspond only to stations with available latitude/longitude coordinates.
cFish tissue results are presented for demersal, resident, and edible species only.

rebmuNSAC emaNlacimehC

forebmuN
semiT

derusaeM
tnemideSni

forebmuN
evitisoP
tnemideS

stluseR

rebmuN
semiTfo
derusaeM
eussiTni c

rebmuN
fo

evitisoP
eussiT
stluseR c

1reiT
leveL
stluseR

2reiT
leveL
stluseR

188888888 stnelaviuqecixotnixoiD 65 65 095 095 954 54



D-19

National Sediment Quality Survey

References

Barrick, R., S. Becker, L. Brown, H. Beller, and R. Pastorok.  1988.  Sediment quality values refinement: 1988
update and evaluation of Puget Sound AET. Vol. 1.  Prepared for the Puget Sound Estuary Program, Office of
Puget Sound.

Cook, P.M. 1995.   Pelagic BSAFs for NSI methodology.  Memorandum from P.M. Cook, ERL Duluth, to C. Fox,
EPA, Office of Water, March 29, 1995.

DHHS.  1994.  Action levels for poisonous or deleterious substances in human food and animal feed. U.S. Food
and Drug Administration, Department of Health and Human Services, Public Health Service, Washington, DC.

FDEP.  1994.  Approach to the assessment of sediment quality in Florida coastal waters, Vol. 1. Development and
evaluation of sediment quality assessment guidelines.  Prepared for Florida Department of Environmental
Protection, Office of Water Policy, Tallahasee, FL, by MacDonald Environmental Sciences Ltd., Ladysmith,
British Columbia.

Hansen.  1995.  Assessment tools that can be used for the National Sediment Inventory.  Memorandum from D. J.
Hansen, ERL, Narragansett, to C. Fox, Office of Water, February 28, 1995.

Long, E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder.  1995.  Incidence of adverse biological effects within
ranges of chemical concentrations in marine and estuarine sediments.  Environ.  Manage.  19(1):81-97.

USEPA.  1989.  Interim procedures for estimating risks associated with exposures to mixtures of chlorinated
dibenzo-p-dioxins and dibenzofurans (CDDs and CDFs) and 1989 update. EPA/625/3-89/016 U.S. Environ-
mental Protection Agency, Risk Assessment Forum, Washington, DC.

———.  1995a.  Integrated Risk Information System (IRIS).  Online.  U.S. Environmental Protection Agency,
Office of Health and Environmental Assessment, Environmental Criteria and Assessment Office, Cincinnati,
OH.

———.  1995b.  Health effects assessment summary tables FY 1995.  EPA/540/R-95/036.  U.S. Environmental
Protection Agency, Office of Solid Waste and Emergency Response, Washington, DC.

———.  1995c.  Risk-based concentration table, January-June l995.  USEPA Region 3.

USFDA.  1993a.  Guidance document for arsenic in shellfish.  U.S. Food and Drug Administration, Center for
Food Safety and Applied Nutrition, Washington, DC.

———.  1993b.  Guidance document for cadmium in shellfish.  U.S. Food and Drug Administration, Center for
Food Safety and Applied Nutrition, Washington, DC.

———.  1993c.  Guidance document for chromium in shellfish.  U.S. Food and Drug Administration, Center for
Food Safety and Applied Nutrition, Washington, DC.

———.  1993d.  Guidance document for lead in shellfish.  U. S. Food and Drug Administration, Center for Food
Safety and Applied Nutrition, Washington, DC.

———.  1993e.  Guidance document for mercury in shellfish.  U.S. Food and Drug Administration, Center for
Food Safety and Applied Nutrition, Washington, DC.


