CONTENTS

Page

LIST OF FIGURES. ..ottt bttt b e e e ne e enes iv
LIST OF TABLES ...ttt bbbt e e e e b snennenre s v
1 PROJECT DESCRIPTION ..ottt 1-1
1.1 Project BaCkgroUnd.........ccocooiieiiiiiniiniesie sttt 1-1

1.2 PrOJECE PUIMPOSE.......couiiieieieie sttt 1-1

1.3 ProjeCt ODJECHIVES ......couiieiieieieeiee ettt nre 1-1

1.4  Description Of PrOJECE ATEa........cceiiiiriirieieiesieresie et 1-2

15  EXPerimental DESION .....ccooiiieieieieriesie et 1-3

1.6  REPOrt OrganiZation .........cccooeiireruirieeeieie ettt sr b e s e ene s 1-3

2. FIELD SAMPLING PROGRAM ..ottt 2-1
21 SaMPliNg ODJECLIVES ........coiiiieiiiiieeiesieeeeee et 2-1

2.2 SAMPIING LOCALIONS.......couiieeieieiesiesie sttt 2-1

2.3 Vibracoring PrOCEAUIES...........cccuiiiiiririe it 2-1

24  Reference Sediment CollECtion..........cocveiiiiiiiiiinieeee e 2-3

25  SiteWater COllECHON .......coeeeeiiee e 2-4

26  Equipment Decontamingaion...........ccoeierereririeeieneesie st neen 2-4

27  EQUIPMENt BIANKS ..o 2-5

2.8  SampleLabeling and Chain-0f-CUStOdY ..........cceeuerierererinineeeeeeeeeeeesee e 2-5

3. TOXICITY TESTING PROGRAM ..ottt 31
00 R 110110 [F o1 o o USSP PP PPTPRURURRON 31

3.2  Materiasand MethOdS. ... s 3-1

3.21 Sample Receipt and HOMOQENIZALION ........cceeerereeieieriene e 31

3.2.2 Water ColumMN TESHING .....vevverviruereeieieie et 3-2

3.2.2.1 Acute Toxicity Testing with Mysidopsis bahia.............c.cceceeennees 32

3.2.2.2 Acute Toxicity Testing with Menidia beryllina............c.ccocoeeeeee. 3-3

3.2.2.3 Acute Toxicity Testing with Arbacia punctulata.............c..c..c..... 3-3

323 SOlid Phase TESHING .....cceruerieriiriereeeee ettt 3-4

3.2.3.1 Solid Phase Testing with Mysidopsis bahia...........cccccoeveienennen. 3-4

3.2.3.2 Solid Phase Testing with Leptocheirus plumulosus..................... 35

Daniel Island Marine Terminal Final Report

Sediment Sampling and Analysis Contents-i March 1999



CONTENTS (Continued)

Page

3.24 BioacCumulation TESHING.......ccoerirererieieieeriesese e 3-5
3.2.4.1 Neanthes virens Bioaccumulation TeSting........ccccceeerererenennens 3-6

3.2.4.2 Macoma nasuta Bioaccumulation TeStiNg........ccccceverenerenennens 3-6

325 SHAHSHCS vttt sttt 3-7

3.26 Reference TOXIiCaNt TESHING........cceererierieerierie e 3-7

3.3 RESUIES. e r e 3-8
3.3.1 Water Column Testing with Mysidopsis bahia...........ccccceoevininininennens 3-8

3.3.2 Water Column Testing with Menidia beryllina..........ccccoveiininininennns 3-8

3.3.3 Water Column Testing with Arbacia punctulata.............ccccooeverenirennens 39

3.34 Solid Phase Testing with Mysidopsis bahia..........cccceeeieneniicneneneees 39

3.3.5 Solid Phase Testing with Leptocheirus plumulosus............cccoeveneeeee. 3-10

3.3.6 Bioaccumulation Testing with Neanthes virens............c.ccocveevvneneenee 311

3.3.7 Bioaccumulation Testing with Macoma nasuta..............ccceverererennnne 3-11

3.3.8 Reference ToXiCant RESUILS...........ccoireeiieiieieesese e 3-11

N B 1 ol § 1= o o OSSP PRTOR RS 3-12
4. BULK SEDIMENT TESTING PROGRAM .....ccoiiiirinerie et 4-1
41  Materialsand Methods..........cccooeieiiiinine e 4-1
411 Sample Receipt and HOMOGENIZAtiON .........coververereeieieeese e 4-1

4.1.2 Analytical Methods and Detection LimitS.........c.ccooevereeieeieeneneniencneene 4-1

4.1.3 DaAANAIYSIS .....ooeieiieieie e 4-2

4.2  Bulk SEdiment RESUITS.......cccoiiiiieiierieeeeee e 4-2
421 MEAISONES ... s 4-2

4.2.2  PESHCIUES. .....ccueiuieieeieieee ettt n e e 4-3

D23 PCBS...eeee b et 4-3

4.2.4 Polynuclear Aromatic HydroCarbons...........cccooerirerenenieeeeesese e 4-3

4.25 DIOXINS 8N FUMANS.......ccocoiiiiiiiieiieeeeeeee et 4-4

4.3  RIiNSate Blank RESUILS.........ccoiiiiiiiiiiieeeeee s 4-4
431 MEAISONES ..o s 4-4

4.3.2  PESHCIUES. .....ccueiueeieeeeieeee ettt 4-4

A.3.3  PCBS...eee b et 4-4

4.3.4 Polynuclear Aromatic HydroCarbons...........cccooevererenenieneeesese e 4-5

Daniel Island Marine Terminal Final Report

Sediment Sampling and Analysis Contents-ii March 1999



CONTENTS (Continued)

Page
4.3.5 DIiOXINS AN FUIGNS.......eeeeeeeeeeeee e eeeeeeenenenesesessnennsnnnnnnnnnnes 4-5
4.4 DISCUSSION ..o e e e e e e e e e e e e e e e e e e e e e e e e e 4-5
5. BIOACCUMULATION TESTING PROGRAM ... 51
51 MaterialS aNd MEthOOS.......coo oo 51
511 Tissue Preparation and HOMOGENIZatioN...........ccceevereerereeieieeseseesenens 5-1
5.1.2 Analytical Methods and Detection LImits..........ccocoverereeieienencnesenens 5-1
52 BioacCumuUulation RESUITS. ......cooe oo e e e 51
5.2.1 Theoretical Bioaccumulation Potential .........ccoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeennn 5-1
5.2.2 TISSUE ANAYSIS... .ottt sttt 5-3
5.2.2.1 Tissue ConcentrationBleantheSVirens.......c..covceeeeveieieieeeenn. 5-3
5.2.2.2 Tissue ConcentratioMacomaNasuta..........coveveneeeeeeeeeeeaeennnn. 5-5
53 DS CUS SION ..t et
6. SUMMARY AND CONCLUSIONS . ..o
6.1 I OAUCTION <. e e e e
6.2  Bulk Sediment ChEMISIIY .........uuiiiiiiiiiiiiiee e
6.3 TOXICIY TESHNG ...ttt r e e e e e e e e e e e e e e e e e e e aaans
6.4 BioacCUMUIATION STUAIES ... cn e
6.5 CONCIUSIONS ..o e e e,
7. REFERENGCES CITED ... e e

ATTACHMENT 2-1 FIELD LOGBOOK-VIBRACORING
ATTACHMENT 2-2 FIELD DATA SHEETS

ATTACHMENT 2-3 CHAIN-OF-CUSTODY-SEDIMENT CORES
ATTACHMENT 3-1 ECOTOXICOLOGY DATA SHEETS

ATTACHMENT 4-1 BULKSEDIMENT-CHAIN-OF-CUSTODY, ANALYTICAL NARRATIVE,
FINAL RAW DATA SHEETS, QA/QC

Daniel Island Marine Terminal Final Report
Sediment Sampling and Analysis Contents-iii March 1999



CONTENTS (Continued)

ATTACHMENT 4-2 RINSATES CHAIN-OF-CUSTODY, ANALYTICAL NARRATIVE, FINAL
RAW DATA SHEETS, QA/QC

ATTACHMENT 4-3 CERTIFICATES OF ANALY SIS FOR GLASSWARE

ATTACHMENT 5-1 TISSUE ANALYSIS-CHAIN OF CUSTODY ANALYTICAL
NARRATIVE, FINAL RAW DATA SHEETS, QA/QC

ATTACHMENT 5-2 TISSUE HOMOGENIZATION SOP

ATTACHMENT 5-3 TISSUE ANALYSIS—-CERTIFICATE OF ANALYSIS FOR GLASSWARE

Daniel Island Marine Terminal Final Report
Sediment Sampling and Analysis Contents-iv March 1999



LIST OF FIGURES

Number Title

1-1 Danidl Island location map.

2-1 Sampling station locations in the Cooper and Wando Rivers.

2-2 Reference station locations in the vicinity of the CODMDS.

4-1 Comparison of mean trace metal concentrations (mg/kg) detected in sediment
cores from four reaches in the vicinity of the proposed Daniel Island Marine
Terminal.

4-2 Comparison of mean Total Organic Carbon (TOC) concentrations (mg/kg) in

sediment cores from four reaches in the vicinity of the proposed Daniel 1sland
Marine Terminal.

4-3 Comparison of mean grain size distribution for sediment cores from four project
reaches and the reference site for the proposed Daniel Island Marine Terminal.

Daniel Island Marine Terminal Final Report
Sediment Sampling and Analysis Contents-v March 1999



LIST OF TABLES

Number Title

2-1 Summary of vibracoring station information.

2-2 Summary of reference station information.

31 Summary of sample collection and receipt datafor Daniel Island project.

3-2 Results of 96-hour water column toxicity tests with Mysidopsis bahia, Daniel
Island project.

3-3 Mean (+ standard deviation) of water quality parameters measured in Mysidopsis
bahia water column toxicity testing for Daniel Island project.

34 Results of 96-hour water column toxicity tests with Menidia beryllina, Daniel
Island project.

3-5 Mean (+ standard deviation) of water quality parameters measured in Menidia
beryllina water column toxicity testing for Daniel 1sland project.

3-6 Results of 48-hour larval development tests with Arbacia punctulata, Daniel
Island project.

37 Mean (+ standard deviation) of water quality parameters measured in Arbacia
punctulata water column toxicity testing for Daniel Island project.

3-8 Results of whole sediment tests with Mysidopsis bahia, Dani€l I1sland project.

39 Mean (+ standard deviation) of water quality parameters measured in overlying
water during Mysidopsis bahia toxicity testing for Daniel Island project.

3-10 Results of 10-day whole sediment toxicity tests with Leptocheirus plumul osus,
Daniel Island project.

311 Mean (+ standard deviation) of water quality parameters measured in overlying
water during Leptocheirus plumulosus toxicity testing for Daniel Island project.

3-12 Results of grain size® analyses, Daniel Island project.

3-13 Results of 28-day whole-sediment bioaccumulation study with Neanthes virens,
Daniel Island project.

Daniel Island Marine Terminal Final Report

Sediment Sampling and Analysis Contents-vi March 1999



LIST OF TABLES (Continued)

3-14 Mean (+ standard deviation) of water quality parameters measured in overlying
water during Neanthes virens bioaccumulation testing for Daniel Island project.

3-15 Results of 28-day whole-sediment bioaccumulation study with Macoma nasuta,
Daniel Island project.

3-16 Mean (+ standard deviation) of water quality parameters measured in overlying
water during Macoma nasuta toxicity testing for Daniel 1sland project.

3-17 Results of reference toxicant testing for Daniel 1sland project.

3-18 Summary of results of water column and whole sediment testing performed on
sediment samples from Daniel I1sland project.

4-1 Analytical methods for sediment, tissue, and rinsate analyses.

4-2 Method detection limits (MDLSs) for sediment samples.

4-3 Method detection limits (MDLSs) for rinsate blanks.

4-4 Laboratory organic analysis data qualifiers.

4-5 Laboratory inorganic analysis data qualifiers.

4-6 Results of bulk chemistry analysis for Daniel Island Marine Terminal:
Metals/others.

4-7 Percent difference: Metals exceeding the reference concentration.

4-8 Results of bulk chemistry analysis for Daniel IsSland Marine Terminal: Pesticides.

4-9 Percent difference: Pesticides exceeding reference concentrations.

4-10 Results of bulk chemistry analysis for Daniel Island Marine Termina: PCB
congeners.

4-11 Percent difference: PCB congeners exceeding the reference concentration.

4-12 Results of bulk chemistry analysis for Daniel 1sland Marine Terminal:
Polynuclear aromatic hydrocarbons.

4-13 Percent difference: PAHs exceeding reference concentrations.

Daniel Island Marine Terminal Final Report

Sediment Sampling and Analysis Contents-vii March 1999



LIST OF TABLES (Continued)

4-14 Results of bulk chemistry analysis for Daniel Island Marine Cargo Terminal:
Dioxins and furans.

4-15 Percent difference: Dioxins and furans exceeding reference concentration.

4-16 Results of rinsate analysis for Daniel Island Marine Terminal: Metals/others.

4-17 Results of rinsate analysis for Daniel IsSland Marine Terminal: Pesticides.

4-18 Results of rinsate analysis for Daniel IsSland Marine Terminal: PCB congeners.

4-19 Results of rinsate analysis for Daniel Island Marine Terminal: Polynuclear
aromatic hydrocarbons.

4-20 Results of rinsate analysis for Daniel Island Marine Terminal: Dioxins and
furans.

4-21 Summary of analytes exceeding reference sediment values. Daniel Island Marine
Terminal.

51 Method detection limits (MDLSs) for tissue samples.

5-2 Theoretical bioaccumulation potential for pesticidesin tissue.

5-3 Theoretical bioaccumulation potential for PCBsin tissue.

5-4 Theoretical bioaccumulation potential for PAHS in tissue.

5-5 Theoretical bioaccumulation potentia for dioxins and furansin tissue.

5-6 U.S. Food and Drug Administration action levels for chemical compounds in fish
and shellfish for human consumption®.

5-7 Percent lipids analysis for Daniel 1sland Marine Terminal: Neanthes virens.

5-8 Results of tissue analysis for Daniel Island Marine Termina: Metals Neanthes
virens.

5-9 Percent difference for tissue exceeding the reference concentration: Metals
Neanthes virens.

5-10 Results of tissue analysis for Daniel Island Marine Terminal: Pesticides Neanthes
virens.

Daniel Island Marine Terminal Final Report

Sediment Sampling and Analysis Contents-viii March 1999



LIST OF TABLES (Continued)

5-11 Results of tissue analysis for Daniel ISland Marine Terminal: PCB congeners
Neanthes virens.

5-12 Percent difference for tissue exceeding the reference concentration PCB
congeners Neanthes virens.

5-13 Results of tissue analysis for Daniel IsSland Marine Terminal: Polynuclear
aromatic hydrocarbons Neanthes virens.

5-14 Percent difference for tissue exceeding reference concentrations: Polynuclear
aromatic hydrocarbons Neanthes virens.

5-15 Results of tissue analysis for Daniel Island Marine Cargo Terminal: Dioxins and
furans Neanthes virens.

5-16 Percent difference for tissue exceeding reference concentration: Dioxins and
furans Neanthes virens.

5-17 Percent lipids analysis for Daniel IsSland Marine Terminal: Macoma nasuta.

5-18 Results of tissue analysis for Daniel ISland Marine Terminal: Metals Macoma
nasuta.

5-19 Percent difference for tissue exceeding the reference concentration: Metals
Macoma nasuta.

5-20 Results of tissue analysis for Daniel Island Marine Terminal: Pesticides Macoma
nasuta.

5-21 Percent difference for tissue exceeding reference concentrations: Pesticides
Macoma nasuta.

5-22 Results of tissue analysis for Daniel ISland Marine Terminal: PCB congeners
Macoma nasuta.

5-23 Percent difference for tissue exceeding the reference concentration: PCB
congeners Macoma nasuta.

5-24 Results of tissue analysis for Daniel IsSland Marine Terminal: Polynuclear
aromatic hydrocarbons Macoma nasuta.

5-25 Percent difference for tissue exceeding reference concentrations: Polynuclear
aromatic hydrocarbons Macoma nasuta.

Daniel Island Marine Terminal Final Report

Sediment Sampling and Analysis Contents-ix March 1999



LIST OF TABLES (Continued)

5-26 Results of tissue analysis for Daniel IsSland Marine Cargo Terminal: Dioxins and
furans Macoma nasuta.

5-27 Percent difference for tissue exceeding reference concentration: Dioxins and
furans Macoma nasuta.

5-28 Summary of analytes exceeding reference tissue values: Daniel Iland Marine Cargo
Terminal Neathes virens.

5-29 Summary of analytes exceeding reference tissue values: Daniel Iland Marine Cargo
Terminal Macoma nasuta.

6-1 Analytes exceeding reference sediment values summarized by project reach: Daniel
Island Marine Cargo Terminal.

6-2 Summary of results of water column and whole sediment testing performed on
sediment samples from Daniel 1sland project.

6-3 Analytes exceeding reference tissue values summarized by project reach: Neanthes
virens.

6-4 Analytes exceeding reference tissue value summarized by project reach: Macoma
nasuta.

Daniel Island Marine Terminal Final Report

Sediment Sampling and Analysis Contents-x March 1999



