Attachment 6

Sediment Toxicity Reference Values for Chlordane and DDTs

ANALYTE

Chlordane

Chlordane

Chlordane

Chlordane

p.p-DDE

DDE (sum of p,p
and o,p isomers)

DDE (sum of p,p
and o,p isomers)

sum DDE

TEST SPECIES
amphipod AET

all components of the
aquatic ecosystem
(e.g., bacteria, algae,
macrophytes,
invertebrates, fish)
were considered, if
data were available

all components of the
aquatic ecosystem
(e.g., bacteria, algae,
macrophytes,
invertebrates, fish)
were considered, if
data were available

varied

benthic AET

all components of the
aquatic ecosystem
(e.g., bacteria, algae,
macrophytes,
invertebrates, fish)
were considered, if
data were available

all components of the
aquatic ecosystem
(e.g., bacteria, algae,
macrophytes,
invertebrates, fish)
were considered, if
data were available

varied

MARINE
OR FRESH-
WATER

marine

freshwater

marine

freshwater

marine

freshwater

marine

freshwater

NOAEL
(Hg/kg dw)

2.8

4.5

2.26

na

1.42

2.07

na

LOAEL
(Hg/kg dw)

na

8.87

4.79

17.6

na

6.75

374

31.3
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EXPOSURE
DURATION

10 days

na

na

na

na

na

na

na

FINAL

ENDPOINT

AET

I1ISQG for
NOAEL PEL
for LOAEL

I1ISQG for
NOAEL PEL
for LOAEL

consensus-
based PEC

AET

I1ISQG for
NOAEL PEL
for LOAEL

I1ISQG for
NOAEL PEL
for LOAEL

consensus-
based PEC

LDW RI:

SOURCE

Gries and Waldow
(1996)

Canadian
environmental
quality guidelines
(CCME 2002)

Canadian
environmental
quality guidelines
(CCME 2002)

Ingersoll et al.
(2000)

Gries and Waldow
(1996)

Canadian
environmental
quality guidelines
(CCME 2002)

Canadian
environmental
quality guidelines
(CCME 2002)

Ingersoll et al.
(2000)

Baseline ERA
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NOTES

AET values for chlordane amphipod 2.8, echinoderm
>4.5 pg/kg dw or 0.16 >0.26 mg/kg OC.

Sediment guidelines published by Environment
Canada. A comprehensive review of the scientific
literature performed for each substance. Each
toxicological study retrieved from the scientific
literature was evaluated for its overall acceptability to
ensure that high-quality data were used in developing
SQGs.

Sediment guidelines published by Environment
Canada. A comprehensive review of the scientific
literature performed for each substance. Each
toxicological study retrieved from the scientific
literature was evaluated for its overall acceptability to
ensure that high-quality data were used in developing
SQGs.

Consensus-based PEC based on PEL 8.9, SEL 60,
TEL 30, and ERM 6 pg/kg dw.

AET values for p,p-DDE amphipod 62, echinoderm
9.3, benthic 9.0 pg/kg dw or 6.0, >7.3, 0.31 mg/kg OC

Sediment guidelines published by Environment
Canada. A comprehensive review of the scientific
literature performed for each substance. Each
toxicological study retrieved from the scientific
literature was evaluated for its overall acceptability to
ensure that high-quality data were used in developing
SQGs.

Sediment guidelines published by Environment
Canada. A comprehensive review of the scientific
literature performed for each substance. Each
toxicological study retrieved from the scientific
literature was evaluated for its overall acceptability to
ensure that high-quality data were used in developing
SQGs.

Consensus-based PEC based on PEL 6.75, SEL 190,
TEL 50, and ERM 15 pg/kg dw.



MARINE

OR FRESH- | NOAEL LOAEL | EXPOSURE
ANALYTE TEST SPECIES WATER (ng/kg dw) | (ug/kg dw) | DURATION ENDPOINT SOURCE NoTES
Marine and estuarine data compilation BEDS from lab
spike sediment bioassays; field studies, and
equilibrium partitioning studies; NOTE- relationship
. marine and ERL for between incidence of effects and the concentration of
4,4- DDE varied 2.2 27 na NOAEL ERM | Long et al. (1995) )
estuary total DDT and 4,4'-DDE was poor (only 50%
for LOAEL Iy .
incidence of effects were observed above the median
concentration; for other chemicals incidence was 80
to 100% above the median concentration).
) . ) Gries and Waldow | AET values for p,p-DDD amphipod 63, echinoderm
p.p,-DDD benthic AET marine 16 na na AET (1996) 28, benthic 16 pg/kg dw or 3.1, 1.6, 1.0 mg/kg OC.
all components of the Sediment guidelines published by Environment
aquatic ecosystem Canadian Canada. A comprehensive review of the scientific
DDD (sum of p,p (e.g., bacteria, algae, I1ISQG for environmental ||terature_performed fot_’ each substance._ E:;\_gh
B macrophytes, freshwater 3.54 8.51 na NOAEL PEL . S toxicological study retrieved from the scientific
and o,p isomers) | . ) quality guidelines . . .
invertebrates, fish) for LOAEL (CCME 2002) literature was evaluated for its overall acceptability to
were considered, if ensure that high-quality data were used in developing
data were available SQGs.
all components of the Sediment guidelines published by Environment
aquatic ecosystem Canadian Canada. A comprehensive review of the scientific
DDD (sum of p,p (e.g., bacteria, algae, _ I1ISQG for environmental Ilterature_performed for each substance._ Eap_h
; macrophytes, marine 1.22 7.81 na NOAEL PEL . S toxicological study retrieved from the scientific
and o,p isomers) | . ) quality guidelines A . -
invertebrates, fish) for LOAEL (CCME 2002) literature was evaluated for its overall acceptability to
were considered, if ensure that high-quality data were used in developing
data were available SQGs.
sum DDD varied freshwater na 28 na consensus- | Ingersoll et al. Consensus-based PEC based on PEL 8.51, SEL 60,
based PEC | (2000) TEL 60, and ERM 20 pg/kg dw
DDD Hyalella azteca freshwater 1,200 4,000 42 days survival I(gggrssioll etal. i;)dlment concentrations reported as ug/g OC. TOC =
DDD Hyalella azteca freshwater na 30 42 days growth Ingersoll et al. Sediment concentrations reported as pg/g OC. TOC =
(2005) 1%.
DDD Hyalella azteca freshwater 1,200 4,000 42 days reproduction I(rzlggrssioll etal. i;)dlment concentrations reported as jg/g OC. TOC =
Rhepoxynius . survival Murdoch et al.
DDT abronius marine na 6,180 10 days (LC50) (1997) Reported as LC50 6.18 mg/kg dw.
all components of the Sediment guidelines published by Environment
aguatic ecosystem Canadian Canada. A comprehensive review of the scientific
DDT (sum of p,p (e.g., bacteria, algae, _ I1ISQG for environmental Ilterature_performed for each substance._ Ea_gh
; macrophytes, marine 1.19 4.77 na NOAEL PEL . I toxicological study retrieved from the scientific
and o,p isomers) | . ) quality guidelines A . .
invertebrates, fish) for LOAEL (CCME 2002) literature was evaluated for its overall acceptability to
were considered, if ensure that high-quality data were used in developing
data were available SQGs.
- LDW RI: Baseline ERA
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ANALYTE

DDT (sum of p,p
and o,p isomers)

sum DDT
sum DDT
sum DDT

sum DDT

DDTs

DDTs

DDTs

DDTs

DDTs
Total DDTs

Total DDTs

Total DDT

TEST SPECIES

all components of the
aquatic ecosystem
(e.g., bacteria, algae,
macrophytes,
invertebrates, fish)
were considered, if
data were available

varied
varied
varied

varied

Neanthes
arenaceodentata

Hyalella azteca

Leptocheirus
plumulosus

Hyalella azteca

Diporeia spp.

amphipod AET

varied

Neanthes
arenaceodentata

MARINE
OR FRESH-
WATER

freshwater

freshwater

freshwater

freshwater

freshwater

marine

freshwater

marine

freshwater

freshwater

marine

freshwater

marine

NOAEL
(Hg/kg dw)

1.19

na

na

na

na

na

na

na

567

na

24

na

8510

LOAEL

(g/kg dw)

4.77

62.9

710

50

308,000

3,510

1,985

1,063

2,910

na

572

na
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EXPOSURE
DURATION

na

na
na
na

na

28 days

28 days

10 days

28 days

28 days
10 days

na

120 days

FINAL

ENDPOINT

ISQG for
NOAEL PEL
for LOAEL

consensus-
based PEC

SEL
TET

ERM

growth

survival
(LC50)

survival
(LC50)

survival

survival
(LC50)

AET

consensus-
based PEC

Full life-cycle
toxicity test
(survival,
growth,
fecundity,
reproduction)

SOURCE

Canadian
environmental
quality guidelines
(CCME 2002)

Ingersoll et al.
(2000)

Ingersoll et al.
(2000)

Ingersoll et al.
(2000)

Ingersoll et al.
(2000)

Lotufo et al. (2000)

Lotufo et al.
(2001b)

Lotufo et al.
(2001a)

Lotufo et al.
(2001b)

Lotufo et al.
(2001b)

Gries and Waldow
(1996)

Ingersoll et al.
(2000)

Chapman (1996)

LDW RI: Baseline ERA
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NOTES

Sediment guidelines published by Environment
Canada. A comprehensive review of the scientific
literature performed for each substance. Each
toxicological study retrieved from the scientific
literature was evaluated for its overall acceptability to
ensure that high-quality data were used in developing
SQGs.

Consensus-based PEC based on SEL 170, TET 50,
and ERM 7 pg/kg dw.

Compilation of matching sediment chemistry and
biological effects data from numerous studies.

Compilation of matching sediment chemistry and
biological effects data from numerous studies.

Compilation of matching sediment chemistry and
biological effects data from numerous studies.

Target concentration 18.5 mg/g OC. Measured at test
start 13.83 mg/g OC and end 11.59 mg/g OC. TOC
2.66%. Used test end sediment concentration to
calculate LOAEL.

Reported as 9.9 nmol DDT equivalents/g dw.
Molecular weight for DDT 354.51.

Reported as 5.6 nmol/g dw (5.5 to 5.7 95%
confidence interval).

Significant and non-significant difference in survival
from control (LOAEL and NOAEL). Reported as 3.0
and 1.6 nmol DDT equivalents/g dw, respectively.
Molecular weight for DDT 354.51.

Reported as 8.2 nmol DDT equivalents/g dw.
Molecular weight for DDT 354.51.

AET values for total DDT amphipod 24, echinoderm
37pg/kg dw or 1.4, 8.8 mg/kg OC.

Consensus-based PEC based on PEL 4450, SEL
120, TET na, and ERM 350 pg/kg dw.

Based on field collected sediment; alternative
predictive approach estimated that above 8.51 mg/kg
dw total DDT, adverse effects would be expected to
occur; OC normalized concentrations are also
provided.



ANALYTE

Total DDT

Total DDT

Total DDT

MARINE

OR FRESH-
TEST SPECIES WATER
. marine and
varied
estuary
marine polychaete
(Heteromastus marine
filiformis)
Hyalella azteca freshwater

AET - apparent effects threshold (highest no-hit value)

BEDS - biological effects database for sediment

ERL - effects range — low

ERM - effects range — medium

ISQG - interim sediment quality guideline

NOAEL
(Hg/kg dw)

1.58

na

na

LOAEL
(Hg/kg dw)

46.1

7,500

11,000

LC50 — concentration that causes the death of 50% of a group of test animals

LOAEL - lowest-observed-adverse-effect level

NOAEL - no-observed-adverse-effect level

na — not available

PEC - probable effect concentration

PEL — probable effects level

SEL - severe effects level

SQG - sediment quality guideline
TEL — threshold effects level
TET - toxic effect threshold

Lower Duwamish Waterway G roup
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SOURCE

Long et al. (1995)

Mulsow & Landrum
(1995)

Nebeker et al.
(1989)

LDW RI: Baseline ERA

EXPOSURE
DURATION ENDPOINT
ERL for
na NOAEL ERM
for LOAEL
significant
28 days reduced
feeding rate
10 days LC50
FINAL
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NOTES

Marine and estuarine data compilation BEDS
(biological effects database for sediment) from lab
spike sediment bioassays; field studies, and
equilibrium partitioning studies. Note: relationship
between incidence of effects and the concentration of
total DDT and 4,4'-DDE was poor (only 50%
incidence of effects were observed above the median
concentration; for other chemicals incidence was 80
to 100% above the median concentration).

Laboratory 28-day bioaccumulation study using
spiked sediment; no effect on feeding rate in
polychaetes exposed to 4.0 mg/kg dw total DDT.

Spiked sediment toxicity tests with ranging TOC (3-
11%); at 5 mg/kg dw (TOC ranging from 3 to 7.2%)
mortality is less than 10%.



REFERENCES

CCME. 2002. Canadian sediment quality guidelines for the protection of aquatic life:
summary tables. Canadian Environmental Quality Guidelines, 1999, updated 2001,
updated 2002 [online]. Canadian Council of Ministers of the Environment, Winnipeg,
MB. Updated 2002. Available from: http:/ /www.ccme.ca/assets/pdf/e7 002.pdf.

Chapman PM. 1996. A test of sediment effects concentrations: DDT and PCB in the
Southern California Bight. Environ Toxicol Chem 15(7):1197-1198.

Gries TH, Waldow KH. 1996. Progress re-evaluating Puget Sound apparent effects
thresholds (AETs). Volume I: 1994 amphipod and echinoderm larval AETs. Draft
report. Prepared for Puget Sound Dredged Disposal Analysis (PSDDA) agencies.
Washington Department of Ecology, Olympia, WA.

Ingersoll CG, MacDonald DD, Wang N, Crane JL, Field L], Haverland PS, Kemble NE,
Lindskoog RA, Severn C, Smorong DE. 2000. Prediction of sediment toxicity using
consensus-based freshwater sediment quality guidelines. US Environmental
Protection Agency, Chicago, IL.

Ingersoll CG, Wang N, Hayward JMR, Jones JR, Jones SB, Ireland DS. 2005. A field
assessment of long-term laboratory sediment toxicity tests with the amphipod
Hyalella azteca. Environ Toxicol Chem 24(11):2853-2870.

Long ER, MacDonald DD, Smith SL, Calder FD. 1995. Incidence of adverse biological effects
within ranges of chemical concentrations in marine and estuarine sediments. Environ
Manage 19:81-97.

Lotufo GR, Farrar JD, Bridges TS. 2000. Effects of exposure source, worm density, and sex
on DDT bioaccumulation and toxicity in the marine polychaete Neanthes
arenaceodentata. Environ Toxicol Chem 19(2):472-484.

Lotufo GR, Farrar JD, Duke BM, Bridges TS. 2001a. DDT toxicity and critical body residue in
the amphipod Leptocheirus plumulosus in exposures to spiked sediment. Arch Environ
Contam Toxicol 41:142-150.

Lotufo GR, Landrum PF, Gedeon ML. 2001b. Toxicity and bioaccumulation of DDT in
freshwater amphipods in exposures to spiked sediments. Environ Toxicol Chem
20(4):810-825.

Mulsow SG, Landrum P. 1995. Bioaccumulation of DDT in a marine polychaete, the
conveyor-belt deposit feeder Heteromastus filiformis (Claparede). Chemosphere
31(4):3141-3152.

Murdoch MH, Chapman PM, Norman DM, Quintino VM. 1997. Spiking sediment with
organochlorines for toxicity testing. Environ Toxicol Chem 16(7):1504-1509.

Nebeker AV, Schuytema GS, Griffis WL, Barbitta JA, Carey LA. 1989. Effect of sediment
organic carbon on survival of Hyalella azteca exposed to DDT and endrin. Environ
Toxicol Chem 8:705-18.

- LDW RI: Baseline ERA

Lower D uwamish Waterway G roup FINAL Attachment 6
July 31, 2007
Page 5

Port of Seattle / City of Seattle / King County / The Boeing Company


http://www.ccme.ca/assets/pdf/e7_002.pdf�

	Attachment 6 Sediment Toxicity Reference Values for Chlordane and DDTs 
	References


