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INTRODUCTION 
On behalf of the Humboldt Bay Harbor, Recreation and Conservation District 
(HBHRCD) and the City of Eureka, Pacific Affiliates and MFG/Tetra Tech 
collected 55 sediment core samples from the 11 Eureka Waterfront moorage 
facilities and Woodley Island Marina slated for maintenance dredging between 
November 4th and November 14th, 2005.   Composite samples from all 12 sites 
slated for dredging were tested for polychlorinated dibenzo-p-dioxins (PCDD) 
and polychlorinated dibenzofuran (PCDF) also known as dioxins/furans and 
pentachlorophenol (PCP).  Three of the sites, Coast Seafoods Dock, 
Fisherman’s Terminal and ‘F’ Street Dock, were also tested for polychlorinated 
biphenyls (PCBs).  The beach disposal site was tested for dioxins/furans, PCBs, 
PCP, and grain size distribution. 
 
California Coastal Commission (CCC) and the U.S. Environmental Protection 
Agency (EPA) Sediment and Dredging Management Team staffs have requested 
that the sites be tested for dioxins/furans and PCPs in response to the Humboldt 
Baykeepers and the Surfriders Foundation concerns that were raised at the 
California Coastal Commission hearing, held in Eureka, California on September 
14th, 2005.  
 
Composite samples from all 13 sites, including the beach disposal site, were 
tested in February 2005 (see Sediment Sampling Analysis, April 1, 2005) and 
Coast Seafoods Dock was sampled for the second time on September 25th, 2005 
for PCBs.  Three sites where PCBs were detected (regardless of the levels) were 
tested again for PCBs in this sediment sampling event. 
 
The Sediment Sampling and Analysis Plan (SAP) for this investigation was 
approved on November 3rd, 2005 by the EPA and the U.S. Army Corps of 
Engineers (ARCOE).  The SAP was reviewed by Dr. Jack Gregg of the CCC 
Water Quality Unit, Clyde Davis of the ARCOE and Brian Ross of the EPA 
Sediment and Dredging Management Team.  Changes made to the SAP are 
provided in Appendix A.   
 
It has been proposed to pump the dredge spoils directly to a site on the Samoa 
Peninsula for dispersion in the surf zone of the Pacific Ocean.  This method was 
previously employed for maintenance dredging of Humboldt Bay sites in 1988 
and 1996.  The results from this testing will be used to verify that the material 
slated for dredging is adequate for ocean disposal.  
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SAMPLING METHODOLOGY 
Core samples were collected to a depth of 6'' below the project depth.  The core 
lengths collected are specified in the Sediment Testing Site Descriptions section.  
Any deviations from the approved core lengths specified in the SAP are also 
listed in the Sediment Testing Site Descriptions section.  Core lengths were 
calculated from the 2004 hydrographic surveys shown in Appendix D. 
 
Samples were collected from a barge, designed by Pacific Affiliates, equipped 
with all necessary sampling and compositing equipment.  The equipment on the 
barge included a working bench, decontamination equipment, a winch, a 2'' 
diameter core sampler kit, safety equipment and ice filled coolers to store the 
samples.       
 
The sampling kit designed by AMS includes a 1' long steel sampling tubes of 2'' 
diameter, 4' long extensions of 5/8'' diameter, and two types of core catchers 
including an auger bucket with open blades and a butterfly valve core tip.  In 
most cases the butterfly catcher was used.  While the core was collected and 
pushed into the sampler, the butterfly core catcher was used to slice along the 
longitudinal axis before the sample was retrieved from within the sampler and 
prevented the sediment from falling out of the sampler.   
 
A 3'' PVC pipe was used to collect deeper core samples (longer than 4').  The 
pipe was pushed to the required core depth and remained in place until the entire 
core length was retrieved.  The 2'' sampler was then inserted into the PVC pipe 
and was penetrated through the sediment numerous times until the entire core 
length was retrieved.   
 
MFG/TetraTech personnel composited the core samples on the sampling barge.  
Samples that were not taken with the butterfly core tip were sliced along the 
longitudinal axis.  The core samples were pushed out of the sampler with a 
plunger into the trough located on the working bench.  Representative sediment 
of the entire core length, excluding the bottom 6'' below the project depth, was 
put in a decontaminated 1-gallon bucket for compositing with other core samples.  
When compositing was complete the sample was labeled and put in a lab 
supplied 4-ounce jar and placed in an iced filled cooler.  Representative sediment 
of the other half of the core sample and sediment from 6'' below the project depth 
were each archived separately in lab supplied 4-ounce jars for future analysis.  
After each core sample was collected, the sampling equipment and the working 
area were decontaminated.        
 
Sampling locations were recorded with a GPS to the nearest 2'.  All sampling 
point locations are referenced to the NAD 83 datum.     
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LABORATORY ANALYSIS 
Severn Trent Laboratories (STL) in Sacramento conducted the testing of the 
composite sediment samples for dioxins/furans, PCBs and PCP.  LACO 
Associates in Eureka tested the beach samples for grain size analysis.     

Dioxins/Furans Test Methods 
The purpose of the testing was to quantify for dioxins/furan concentrations in the 
sediment.  The procedure selected for the analysis was EPA Method 8290.  This 
method provides procedures for detection and quantitative measurements of 
polychlorinated dibenzo-p-dioxins (tetra through octachlorinated isomers; 
PCDDs), and polychlorinated dibenzofurans (tetra–through octachlorinated 
isomers); PCDF at part-per-trillion (ppt) to part-per-quadrillion (ppq) 
concentrations (EPA, Method 8290).   STL reduced the final extract volume from 
20 microliters (µL) to 10µL to achieve the requested quantitation limit of 2.5 ppt 
for the penta-hepta chlorination levels.  This reduction in final extract volume 
resulted in quantitation limits of 0.5 ppt for tetra chlorinated levels and 5.0 ppt for 
OCDD/OCDF.   
 
The Toxic Equivalents (TEQs) were calculated and reported two ways based on 
the chemistry results.  Using the first method, a “detection” TEQ was calculated 
based on the quantified concentrations.  The second method involved 
calculations of “overall” TEQs, which are based on including one-half (1/2) of the 
detection limit for all non-detected isomers, before applying the World Health 
Organization (WHO) Toxicity Equivalency Factors (TEFs) (see Appendix B for 
TEF values and SAP for Method 8290 Procedure). 

PCB Test Methods 
The purpose of this test is to determine the concentrations of polychlorinated 
biphenyls (PCBs) as Aroclors in extracts from a solid matrix. The procedure 
selected for the analysis is EPA Method 8082 by Gas Chromatography and EPA 
method 3550 for sample preparation (see SAP for Methods 8082 and 3550 
procedures).  This method allows for detection of PCBs at parts-per-billion (ppb) 
with a detection limit of 33 ppb (wet weight).    

PCP Test 
The purpose of this test is to determine concentrations of the compound 
pentachlorophenol (PCP) in extracts from a solid matrix.  The procedure selected 
for analysis is EPA Method 8151A, chlorinated herbicides by gas 
chromatography (GC), using methylation or pentafluorobenzylation derivatization.  
This method allows for detection of PCP at ppb with a detection limit of 20 ppb.     
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Grain Size Distribution Test 
Both Beach samples were analyzed for grain size distribution.  The purpose of 
the test is to determine the grain size distribution of the material at the beach 
disposal site.  For sediments with both fine and coarse-grained materials a 
combined analysis is performed using both the sieve and hydrometer procedures 
(ASTM D422).  In the hydrometer analysis, the sediment smaller than No. 200 
sieve is placed in suspension and by use of Stokes' equation the percent of grain 
size distribution is calculated.  ASTM C136 is used to determine the grain size 
distribution of the sample portion greater than No. 200 sieve (sand).  

Testing Results Acronyms 
In the laboratory supplied testing results submitted by STL to Pacific Affiliates 
several acronyms are placed to the right of the result number (see Appendix B).  
The laboratory flags used are as follows: 
 
a - Spiked analyte recovery is outside stated control limits. 
CON – Confirmation Analysis 
G – Elevated reporting limits. The reporting limit is elevated due to matrix 
interference. 
J – Estimated result, result is less than the reporting limit. 
JA – The analyte was positively identified, but the quantitation is an estimate.  
ND – Non detect 
 
 

QUALITY CONTROL DATA VALIDATION  
Three Laboratory reports were submitted by STL to Pacific Affiliates (see 
Appendix B) and were validated by MFG/Tetra Tech and Pacific Affiliates staff.  A 
copy of the Laboratory Report Evaluation Checklist can be found in the SAP.  All 
laboratory QC batches were checked to ensure that the correct number of 
samples were analyzed, the holding times were not exceeded, surrogates 
recoveries were within stated control limits, and that Laboratory Method Blank, 
Matrix Spikes (MS), Matrix Spike Duplicates (MSD), Laboratory Control Samples 
(LCS) and Laboratory Control Sample Duplicates (LCSD) were all tested and 
within the acceptable limits. 
 
Several comments were provided in the narrative section of the laboratory report 
including failure of the MS/MSD for the 1,2,3,7,8,9-HxCDF isomer, flagging of 
several isomers as “JA”, OCDD recoveries in MS/MSD and Matrix interference 
for dioxins testing per method 8290.  MS/MSD associated with two extraction 
batches that included 13 samples tested for dioxins/furans have recoveries 
outside of the established control limits for 1,2,3,7,8,9-HxCDF.  Acceptable LCS 
data demonstrate that the analytical system is within QC limits.  This anomaly is 
most likely matrix-related to the non-homogenous nature of the sediment 
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(Appendix B, STL Project Numbers G5K100136 and G5K110245).  The 
recoveries for OCDD were not calculated in the MS/MSD associated with seven 
samples as the level of this compound in the parent sample is inappropriate 
relative to the spike concentration and non-homogeneity of the matrix.  
Acceptable LCS data demonstrate that the analytical system within QC limits 
(Appendix B, STL Project Number G5K150224). In addition, the isomers 2,3,7,8-
TCDD or 2,3,7,8-TCDF have been designated with the “JA” qualifier due to the 
ion abundance ratios being outside of criteria (Appendix B, STL Project Number 
G5K100136).  The isomer 1,2,3,4,6,7,8-HpCDF has also been designated with 
the “JA” qualifier in a separate batch (Appendix B, STL Project Number 
G5K110245).  The isomers have been qualified as “positively identified, but at an 
estimated quantity” because the quantitation is based on the theoretical ratios for 
these samples.  Several isomers have also been designated with the “JA” 
qualifier in three samples from the last batch (see Appendix B, STL Project 
Number G5K150224 - Samples 3, 4 and 5). In addition, due to matrix 
interference the detection limits for 2,3,7,8-TCDD in one sample from this batch 
were elevated.  
 
In the PCP analysis per method 8151A, the recovery of the surrogate 2,4-
dichlorophenylacetic acid is above the established control limits for the composite 
sample from Commercial Street Dock (see Appendix B, STL Project Number 
G5K110245-  ).  As the sample is non-detect for the target analyte, PCP, there is 
no adverse impact upon the data.  In addition, insufficient volume was available 
for MS/MSD in seven samples (one batch).  A laboratory LCS/LCSD was 
prepared instead (see Appendix B, STL Project Number G5K150224).   All seven 
samples in this batch were initially analyzed on November 29th, 2005.  However, 
when the data was processed through technical review, matrix interference was 
observed in the chromatograms, which necessitated dilution of these extracts.  
The extracts of these samples required 10-50 times dilution.  All reporting limits 
have been adjusted accordingly.  As a result, most surrogates have recoveries 
outside of the established control limits. 
 
Review of the data by MFG/Tetra Tech and Pacific Affiliates staff indicate that all 
of the samples were prepared and analyzed within the specified holding times in 
the SAP and were received in good condition by the laboratory.  There were no 
other anomalies associated with this project.   
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SEDIMENT TESTING SITE DESCRIPTIONS  
All sediment testing site descriptions provided in this section are accompanied by 
the hydrographic surveys that include the dredging limit, project limit and the 
sampling locations provided in Appendix D. 

SITE # 1 – DOCK ‘B’ 
Four locations were sampled at Dock ‘B’.  The date/time of core retrieval, core 
depth, and sampling locations are shown in Table 1.    
 
Core sample A-1 was collected 10' from the dock’s face instead of 27' from the 
dock’s face, as specified in the approved SAP, due to strong tides and currents in 
Humboldt Bay. Core sample A-3 was taken 15' from the dock’s face instead of 
20' from the dock’s face as approved in the SAP because the sampling team was 
unable to penetrate the sediment to the required core depth, 6.4' (including six 
inches below project depth) at the approved location.  The required core depth 
was achieved at the reported location.  Core samples A-2 and A-4 were collected 
at the approved locations. 
 
The sample 1-A-1 was composited 4:1 in the field.  The composite sample 1-A-1 
from Dock ‘B’ was received by STL on November 15th, 2005 and was prepared 
for dioxin/furans analysis (Method 8290) on November 23rd, 2005 and for PCP 
analysis (Method 8151A) on November 22nd, 2005. 
 
Table 1: Core samples collected at Dock ‘B’. 

Collection Location Composite  
I.D. 

Core 
Sample 

I.D. Date Time 

Core 
Length 
(feet) Latitude Longitude 

A-1 11-10-05 23:00 4.5 40° 48' 04.29797'' N 124°10' 58.75307'' W 
A-2 11-10-05 23:30 5.4 40° 48' 04.91620'' N 124° 10' 58.25612'' W 
A-3 11-11-05 00:20 5.9 40° 48' 05.48921'' N 124° 10' 57.65750'' W 1-A-1 

A-4 11-11-05 00:45 6.5 40° 48' 06.08582'' N  124°  10' 57.10060'' W 
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SITE # 2 – SMALL BOAT BASIN 
Eight locations were sampled at the Small Boat Basin.  The date/time of core 
retrieval, core depth, and sampling locations are shown in Table 2.    
 
Core sample A-4 was collected approximately 100' northwest of the approved 
sampling location.   Two attempts were made to collect the core sample from the 
approved location; however, rocks and/or concrete piling were encountered at 
that location.   The core length obtained was 5.5'.   The current depth at the 
actual sampling location is -5.6' Mean Lower Low Water (MLLW), which is one 
foot deeper than at the approved sampling location.  The core sample collected 
penetrated into a sand layer and a deeper sample could not be obtained.  All 
other sampling points were taken from the approved sampling locations as 
designated in the SAP. 
  
Two composite samples 2-A-1 and 2-A-2 were composited 4:1 in the field and 
were analyzed for dioxin/furans and PCBs.  Composite sample 2-A-1 and 2-B-1 
were received by STL on November 23rd and November 11th, 2005 respectively, 
and were prepared for dioxin/furans analysis (Method 8290) and for PCP 
analysis (Method 8151A) on November 22nd and November 21st, 2005 
respectively.     
 
Table 2: Core samples collected at the Small Boat Basin. 

Collection Location Composite  
I.D. 

Core 
Sample 

I.D. Date Time 

Core 
Length 
(feet) Latitude Longitude 

A-1 11-11-05 12:22 3.8 40° 48' 11.46478'' N 124° 10' 44.96572'' W 
A-2 11-11-05 12:44 3.1  40° 48' 9.08049'' N 124° 10' 43.03373'' W 
A-3 11-11-05 15:05 4.3 40° 48' 11.31827'' N 124° 10' 40.24658'' W 2-A-1 

A-4 11-11-05 14:38 5.5 40° 48' 13.59708'' N 124° 10' 39.90963'' W 
B-1 11-10-05 01:30 4.0  40° 48' 14.0555'' N 124° 10' 38.30124'' W 
B-2 11-10-05 01:50 4.4 40° 48' 12.50898'' N 124° 10' 37.44479'' W 
B-3 11-9-05 13:19 5.9 40° 48' 14.04502'' N 124° 10' 35.90682'' W 2-B-1 

B-4 11-9-05 12:49 5.0 40° 48' 15.22452'' N 124° 10' 34.36032'' W 
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SITE # 3 – COMMERCIAL STREET DOCK 
Three locations were sampled at Commercial Street Dock.  The date/time of core 
retrieval, core depth, and sampling locations are shown in Table 3.  All core 
samples were collected at the specified locations as stated in the approved SAP. 
 
The sample 3-A-1 was composited 3:1 in the field.  The composite sample 3-A-1 
from Commercial Street Dock was received by STL laboratory on November 11th, 
2005.  The sample was prepared for dioxin/furans analysis (Method 8290) and 
for PCP analysis (Method 8151A) on November 21st, 2005.   
 
Table 3: Core samples collected at Commercial Street Dock. 

Collection Location Composite 
I.D. 

Core 
Sample 

I.D. Date Time 

Core 
Length 
(feet) Latitude Longitude 

A-1 11-10-05 00:50 7.0 40° 48' 17.52595'' N 124° 10' 27.56415'' W 
A-2 11-10-05 00:10 9.0 40° 48' 18.03403'' N 124° 10' 25.36151'' W 3-A-1 

A-3 11-10-05 00:30 7.0 40° 48' 17.76994'' N 124° 10' 26.50639'' W 
 
 

SITE # 4 – COAST SEAFOODS DOCK 
Three locations were sampled at Coast Seafoods Dock.  The date/time of core 
retrieval, core depth, and sampling locations are shown in Table 4.  All core 
samples were collected at the specified locations as stated in the approved SAP. 
 
Two composite samples were sent for analysis.  Composite Sample 4-A-1 
consisted of a single sample from core A-1 and was analyzed for dioxins/furans 
and PCP.  Composite Sample 4-B-1 was composited 2:1 in the field from core 
samples A-2 and A-3 and was analyzed for dioxin/furans, PCBs and PCP.  
Composite samples 4-A-1 and 4-B-1 from Coast Seafoods Dock were received 
by STL laboratory on November 15th, 2005 and were prepared for dioxin/furans 
analysis (Method 8290) on November 23rd, 2005, for PCP analysis (Method 
8151A) on November 22nd, 2005.  Sample 4-B-1 was prepared for PCB analysis 
(Method 8082) on November 21st, 2005.  
 
Table 4: Core samples collected at Coast Seafoods Dock. 

Collection Location Composite 
Sample 

I.D. 

Sample 
I.D. Date Time 

Core 
Length 
(feet) Latitude Longitude 

4-A-1 A-1 11-10-05 13:20 5.0 40° 48' 18.75642'' N 124° 10' 22.51553'' W  
A-2 11-10-05 12:30 9.4 40° 48' 18.94154'' N 124° 10' 21.59590'' W 4-B-1 A-3 11-10-05 12:00 9.5 40° 48' 18.84771'' N 124° 10' 22.06202'' W 
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SITE # 5 – FISHERMAN’S TERMINAL 
Four locations were sampled at the Fisherman’s Terminal.  The date/time of core 
retrieval, core depth, and sampling locations are shown in Table 5.  All core 
samples were collected at the specified locations as stated in the approved SAP. 
 
The sample 5-A-1 was composited 4:1 in the field.  The composite sample 4-A-1 
from Fisherman’s Terminal was received by STL laboratory on November 15th, 
2005 and was prepared for dioxin/furans analysis (Method 8290) on November 
23rd, 2005, for PCP analysis (Method 8151A) on November 22nd, 2005.  Sample 
5-A-1 was prepared for PCB analysis (Method 8082) on November 21st, 2005. 
 
Table 5: Core samples collected at Fisherman’s Terminal Dock. 

Collection Location Composite 
Sample 

I.D. 

Sample 
I.D. Date Time 

Core 
Length 
(feet) Latitude Longitude 

A-1 11-10-05 02:15 5.6 40° 48' 19.87294'' N 124° 10' 16.60154'' W 
A-2 11-11-05 01:15 9.6 40° 48' 20.11417'' N 124° 10' 15.47495'' W 
A-3 11-11-05 02:00 9.0 40° 48' 20.36881'' N 124° 10' 14.28577'' W 5-A-1 

A-4 11-11-05 02:25 8.4 40° 48' 20.77085'' N 124° 10' 12.40813'' W 

 

SITE # 6 – ‘F’ STREET FLOATING DOCK 
Two locations were sampled at the ‘F’ Street Dock.  The date/time of core 
retrieval, core depth, and sampling locations are shown in Table 6.  All core 
samples were collected at the specified locations as stated in the approved SAP. 
 
The sample 6-A-1 was composited 2:1 in the field.  The composite sample 6-A-1 
from ‘F’ Street Floating Dock was received by STL laboratory on November 9th, 
2005.  Composite sample 6-A-1 was analyzed for dioxins/furans, PCBs and PCP.  
The sample was prepared for dioxin/furans analysis (Method 8290) and PCB 
analysis (Method 8082) on November 21st, 2005 and for PCP analysis (Method 
8151A) on November 15th, 2005.   
 
Table 6: Core samples collected at ‘F’ Street Floating Dock. 

Collection Location Composite 
Sample 

I.D. 

Sample 
I.D. Date Time 

Core 
Length 
(feet) Latitude Longitude 

A-1 11-08-05 10:30 3.7 40° 48' 21.89385'' N 124° 10' 02.87573'' W 6-A-1 

A-2 11-08-05 09:50 1.2 40° 48' 21.96376'' N 124° 10' 02.03142'' W 
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SITE # 7 – I STREET DOCK 
Four locations were sampled at the I Street Dock.  The date/time of core 
retrieval, core depth, and sampling locations are shown in Table 7.   
 
Core samples A-1 and A-2 were collected at locations 25' from the dock’s face 
instead of 45' from dock’s face as specified in the approved SAP due to strong 
tides and currents in Humboldt Bay.  The current depth at the new sampling 
locations A-1 is -3.4' MLLW.  The depth at the new sampling point A-1 is 4.0' 
shallower than the approved sampling location.  Core sample A-2 was taken from 
a depth of -6.5' MLLW which is approximately one-foot shallower than the 
approved sampling depth. Sample A-3 was collected 50' from the dock’s face 
instead of 90' from the dock’s face as approved in the SAP where the current 
elevations differ by one-foot.  Sample A-4 was collected at the location and depth 
specified in the SAP. 
 
Composite sample 7-A-1 was composited 4:1 in the field.  The composite sample 
7-A-1 from I Street Dock was received by STL laboratory on November 11th, 
2005.  The sample was prepared for dioxin/furans analysis (Method 8290) and 
for PCP analysis (Method 8151A) on November 21st, 2005.   
 
Table 7: Core samples collected at ‘I’ Street Dock. 

Collection 
Core 

Length 
(feet) 

Location Composite 
Sample 

I.D. 
Sample 

I.D. 
Date Time  Latitude Longitude 

A-1 11-08-05 20:30 9.0 40° 48' 21.94586'' N 124° 09' 48.40795'' W 
A-2 11-08-05 21:40 9.2 40° 48' 22.93474'' N 124° 09' 48.00033'' W 
A-3 11-09-05 12:00 4.3 40°48' 22.18594'' N 124° 09' 46.76234'' W 7-A-1 

A-4 11-09-05 10:10 7.9 40° 48' 22.19992'' N 124° 09' 46.47244'' W 
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SITE # 8 – J STREET DOCK 
Two locations were sampled at the J Street Dock.  The date/time of core 
retrieval, core depth, and sampling locations are shown in Table 8.  All core 
samples were collected at the specified locations as stated in the approved SAP. 
 
The sample 8-A-1 was composited 2:1 in the field.  The composite sample 8-A-1 
from the J Street Dock was received by STL laboratory on November 9th, 2005.  
The sample was prepared for dioxin/furans analysis (Method 8290) on November 
21st, 2005 and for PCP analysis (Method 8151A) on November 15th, 2005.    
 
Table 8: Core samples collected at J Street Dock. 

Collection Location Composite 
Sample 

I.D. 

Sample 
I.D. Date Time 

Core 
Length 
(feet) Latitude Longitude 

A-1 11-04-05 19:45 5.2 40° 48' 22.77394'' N 124° 09' 45.61189'' W 8-A-1 

A-2 11-04-05 20:20 5.4 40° 48' 22.72642'' N 124° 09' 44.28592'' W 
 

SITE # 9 – ADORNI CENTER 
Two locations were sampled at the Adorni Center.  The date/time of core 
retrieval, core depth, and sampling locations are shown in Table 9.  All core 
samples were collected at the specified locations as stated in the approved SAP. 
 
The composite sample 9-A-1 was composited 2:1 in the field.  The composite 
sample 9-A-1 from Adorni Center was received by STL laboratory on November 
11th, 2005.  The sample was prepared for dioxin/furans analysis (Method 8290) 
on November 21st, 2005 and for PCP analysis (Method 8151A) on November 
15th, 2005. 
 
Table 9: Core samples collected at Adorni Center. 

Collection Location Composite 
Sample 

I.D. 

Sample 
I.D. Date Time 

Core 
Length 
(feet) Latitude Longitude 

A-1 11-04-05 18:30 2.8 40° 48' 22.76331'' N 124° 09' 40.56340'' W 9-A-1 

A-2 11-04-05 19:00 3.9 40° 48' 22.71214'' N 124° 09' 39.83742'' W 
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SITE # 10 – BONNIE GOOL GUEST DOCK 
Four locations were sampled at the Bonnie Gool Guest Dock.  The date/time of 
core retrieval, core depth, and sampling locations are shown in Table 10.  Core 
samples A-1 and A-2 were collected on the channel side of the dock (north side).  
Core samples A-3 and A-4 were collected behind the dock around the gangway 
system.  All samples were taken at the locations designated in the approved 
SAP.   
 
Composite sample 10-A-1 and 10-B-1 were composited 2:1 in the field.  The 
composite samples 10-A-1 and 10-B-1 from Bonnie Gool Guest Dock were 
received by STL laboratory on November 9th, 2005.  The samples were prepared 
for dioxin/furans analysis (Method 8290) on November 21st, 2005 and for PCP 
analysis (Method 8151A) on November 15th, 2005. 
 
Table 10: Core samples collected at Bonnie Gool Guest Dock. 

Collection Location Composite 
Sample 

I.D. 

Sample 
I.D. Date Time 

Core 
Length 
(feet) Latitude Longitude 

A-1 11-06-05 21:06 1.6 40° 48' 24.29428'' N 124° 09' 34.17931'' W 10-A-1 

A-2 11-06-05 20:21 3.7 40° 48' 24.66295'' N 124° 09' 32.46017'' W 
A-3 11-06-05 19:30 1.0 40° 48' 23.95425'' N 124° 09' 33.58165'' W 10-B-1 

A-4 11-06-05 19:54 1.0 40° 48' 24.11623'' N 124° 09' 32.84399'' W 
 
 

SITE # 11 – SAMOA BRIDGE LAUNCH RAMP 
One core sample A-1 was collected at the Samoa Bridge Launch Ramp on 
November 6th, 2005.    Composite sample 11-A-1 consisted of a single core.  
Composite sample 11-A-1 was received by STL Laboratory on November 9th, 
2005.  To reach project depth of -5.0' MLLW, the required core length was 1.6'.  
The sample was collected at the location designated in the approved SAP.   The 
coordinates of the sample location are 40° 48' 30.09973'' N and 124° 09' 15'' W. 
 
The composite sample 11-A-1 was received by STL Laboratories on November 
9th, 2005 and was prepared for dioxin/furans analysis (Method 8290) on 
November 21st, 2005 and for PCP analysis (Method 8151A) on November 15th, 
2005. 
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SITE # 12 – WOODLEY ISLAND MARINA 
Sixteen locations were sampled at the Woodley Island Marina.  The date/time of 
core retrieval, core depth, and sampling locations are shown in Table 11.   
 
Core sample B-2 was collected 10' west of the approved sampling location (see 
Appendix D, Hydrographic Surveys).  Two attempts were made to collect the 
core sample from the approved location; however, rocks and concrete pilings 
were encountered at that location.   The core length obtained was 2.5' and a 
representative split from the entire core length was included in the composite 
sample and sent for analysis.  
 
Core sample C-1 and C-3 were collected 10' west and 15' east of the approved 
location, respectively.  Two attempts were made to collect each sample from the 
approved location; however, rocks and concrete pilings were encountered at 
those locations.   The current depth at the new sampling locations is 
approximately the same as at the approved sampling locations.  Core lengths C-
1 and C-3 retrieved were 5.6' and 5.5' as indicated in the SAP (Table 11). 
 
Core sample D-1 was collected 20' west and 10' north of the approved location.  
Two attempts were made to collect the sample from the approved location; 
however, rocks and concrete pilings were encountered at that location.   The 
core length obtained was 3.5' long which is 0.8' shorter then the required core 
length. The current depth at the new sampling locations is approximately the 
same as at the approved sampling locations.  A representative split from the 
entire core length was included in the composite sample and sent for analysis.   
 
The remaining core samples were collected at the approved locations as 
indicated in Table 11 below.  Four samples were composited 4:1 in the field and 
were analyzed for dioxin/furans and PCBs.  Composite samples 12-A-1 and 12-
B-1 were received by STL Laboratories on November 15th, 2005.  The samples 
were prepared for dioxin/furans analysis (Method 8290) and for PCP analysis 
(Method 8151A) on November 21st, 2005.  Composite samples 12-C-1 and 12-D-
1 were received by STL on November 9th, 2005. The samples were prepared for 
dioxin/furans analysis (Method 8290) on November 21st, 2005 and for PCP 
analysis Method 8151A) on November 15th 2005. 
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Table 11: Core samples collected at Woodley Island Marina  

Collection Location 
Composite 

I.D. 
Core 

Sample 
I.D. Date Time 

Obtained 
Core 

Length 
(feet) 

Latitude Longitude 

A-1 11-08-05 23:45 2.2 40° 48' 25.27570'' N 124° 09'  59.82348'' W 
A-2 11-08-05 23:30 3.9 40° 48' 27.46837'' N 124° 09' 59.91542'' W 
A-3 11-09-05 00:10 3.8 40° 48' 25.41356'' N 124° 09' 53.36709'' W 

12-A-1 

A-4 11-09-05 01:00 4.3 40° 48' 27.89311'' N 124° 09' 53.54260'' W 
B-1 11-07-05 23:30 5.2 40° 48' 25.56858'' N 124° 09' 50.51911'' W 
B-2 11-07-05 00:00 4.4 40° 48' 27.77290'' N 124° 09' 50.65381'' W 
B-3 11-08-05 22:45 4.3 40° 48' 28.24361'' N 124° 09' 47.86910'' W 

12-B-1 

B-4 11-07-05 23:00 6.0 40° 48' 25.64236'' N 124° 09' 47.72540'' W 
C-1 11-07-05 20:50 5.6 40° 48' 28.30847'' N 124° 09' 45.13980'' W 
C-2 11-07-05 21:15 6.4 40° 48' 25.69076'' N 124° 09' 45.06631'' W 
C-3 11-07-05 20:20 5.5 40° 48'' 28.40286'' N 124° 09' 41.22928'' W 

12-C-1 

C-4 11-07-05 21:40 4.2 40° 48' 25.79749'' N 124° 09'41.00350'' W 
D-1 11-07-05 19:40 3.5 40° 48' 29.01502'' N 124° 09' 37.94514'' W 
D-2 11-07-05 22:10 4.0 40° 48' 26.34060'' N 124° 09' 36.98820'' W 
D-3 11-06-05 22:05 1.6 40° 48' 29.63900'' N 124° 09' 35.06930'' W 

12-D-1 

D-4 11-06-05 22:50 4.0 40° 48' 26.96225'' N 124° 09' 34.17566'' W 

 

SITE # 13 – BEACH DISPOSAL SITE 
Two grab samples were collected in the vicinity of the near shore beach disposal 
site.  The first core sample, A-1, was collected in the intertidal zone and the 
second core sample A-2 was collected in the subtidal zone.   The date/time of 
core retrieval, core depth, and sampling locations are shown in Table 12.    
 
The composite sample 13-A-1 and 13-B-1 were received by STL laboratory on 
November 15th, 2005.  The samples were prepared for dioxin/furans analysis 
(Method 8290) on and for PCP analysis Method 8151A) on November 23rd, 2005. 
 
Table 12: Core samples collected at Samoa beach disposal site. 

Collection Location Composite  
I.D. 

Core 
Sample 

I.D. Date Time Latitude Longitude 
13-A-1 A-1 11-15-05 15:20 40° 49' 37.45000'' N 124° 11' 16.66841'' W 
13-B-1 A-2 11-15-05 15:15 40° 49' 39.76588'' N 124° 11' 15.35662'' W 
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RESULTS 

Dioxins/Furans Results 
Dioxin/furan concentrations based on the quantitated concentrations are shown in Table 
13.  The quantitated results range between 0.78 ppt (pg/g) at Woodley Island Marina 
and a high of 6.03 ppt at the Coast Seafoods Dock.  Dioxin/furan concentrations at all 
sites excluding Coast Seafoods Dock were below 3.5 ppt.  All TEQ calculations and 
data received from STL Laboratory are presented in Appendix B.    
 
Table 13:  Dioxin/Furans test results (pg/g, ppt) for 11 Eureka Waterfront Sites, Woodley Island 
Marina and Beach disposal site. 

Sample 
I.D. Site 

2,3,7,8- 
TCDD TEQ 

“Overall”A 
2,3,7,8- 

TCDD TEQ 
1-A-1 Dock ‘B’ 0.80 2.81 

2-A-1 2.04 3.74 

2-B-1 
Small Boat Basin 

  1.39 2.57 

3-A-1 Commercial Street Dock 2.00 3.13 

4-A-1 4.94 7.70 

4-B-1 
Coast Seafoods Dock 

6.03 6.99 

5-A-1 Fisherman’s Terminal 1.66 3.44 

6-A-1 ‘F’ Street Dock 1.76 2.87 

7-A-1 I street Dock 2.91 3.86 

8-A-1 J Street Dock 1.62 2.46 

9-A-1 Adorni Dock 0.80 1.95 

10-A-1 1.31 2.28 

10-B-1 
Bonnie Gool Guest Dock 

  3.49 4.57 

11-A-1 Samoa Bridge Launch Ramp 2.52 4.18 

12-A-1 1.13 2.03 

12-B-1 0.78 1.78 

12-C-1 0.83 1.89 

12-D-1 

Woodley Island Marina 

0.96 2.16 

13-A-1 ND 1.30 

13-B-1 
Beach Disposal Site 

  ND 1.54 
A “Overall” TEQ is calculated by including one-half of the reporting limits when an isomer is non-detect 
and multiplying half the reporting limit by the TEF.   
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PCB Results 
In February 2005, the 12 sediment locations described in this report were sampled and 
analyzed for PCB Aroclors.  The results of that sampling event showed that PCBs were 
not detected at 9 of the 12 sediment sampling locations.  In November 2005, those 
locations that had detectable PCBs in the February 2005 samples were resampled and 
analyzed for PCBs.  The sample locations are listed in Table 14, with the results from 
both February and November 2005.  The Beach Disposal Site was sampled again for 
PCBs to confirm that they are not detected in this location.   
 
The November 2005 PCB testing results indicate that Aroclor 1254 was detected at the 
Coast Seafoods dock at 89 ppb.   PCBs were not detected in sediment samples from 
the Fisherman’s Terminal and the ‘F’ street dock that were sampled in November 2005.  
The minimum reporting limit for PCBs is 33 ppb. 
 
 
Table 14: PCB concentrations (µg/kg, ppb) at three sites with detectable PCBs in the February 
2005 testing episode. 

PCBs (ppb) Coast Seafoods  
Dock 

Fisherman’s 
 Terminal 

F Street 
Floating Dock 

Beach Disposal 
Site 

  
Feb, 
2005 

Nov, 
2005 

Feb, 
2005 

Nov, 
2005 

Feb, 
2005 

Nov, 
2005 

Feb, 
2005 

Nov, 
2005 

Aroclor 1016 ND ND ND ND ND ND ND ND 
Aroclor 1221 ND ND ND ND ND ND ND ND 
Aroclor 1232 ND ND ND ND ND ND ND ND 
Aroclor 1242 ND ND ND ND ND ND ND ND 
Aroclor 1248 ND ND ND ND ND ND ND ND 
Aroclor 1254 140 89 16.6 ND ND ND ND ND 
Aroclor 1260 55.2 ND 17 ND 46.8 ND ND ND 
Total PCBs 195.2 89 33.6 ND 46.8 ND ND ND 
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PCP Results 
Table 15 summarizes the PCP analytical results.  PCP was not detected in 14 
composite samples from 12 Eureka waterfront dredging sites and the Woodley Island 
Marina.  In sediment samples from the remaining City of Eureka waterfront sites PCP 
concentrations were detected below the reporting limits (and therefore have a “J” flag, 
which indicates the concentration is estimated).  These concentrations range between 
8.3J at I Street Dock and 2.8J at Woodley Island Marina.  PCP was detected at 
concentrations below the reporting limits, 1.8J and 1.9J ppb at the beach disposal site. 
It should be noted that some of the samples that were “non-detects” for PCP had 
elevated detection limits because of a matrix interference to the analytical method.  
Given that the TCDD TEQ results among the sample locations are within a factor of 
around 4 (range of overall TCDD TEQs from dock sediment locations of 1.78 to 7.7 ppt), 
one would expect that PCP concentrations (presuming that the dioxins were historically 
associated with PCP) would not vary by orders of magnitude.  Therefore, it is 
reasonable to assume that the elevated detection limits do not mask concentrations of 
PCP that are significantly higher than the detected values.  This is addressed further in 
the Discussion section.  
  
 
  
Table 15: PCP concentrations (µg/kg, ppb) detected at the City of Eureka waterfront sites, 
Woodley Island Marina and the beach disposal site. 

Sample 
I.D. Site 

PCP  
(ppb) 

Reporting Limit 
(ppb) 

1-A-1 Dock ‘B’ ND 160 
2-A-1 ND 170 
2-B-1 

Small Boat Basin 
3.7 JA 17 

3-A-1 Commercial Street Dock ND 16 
4-A-1 ND 850 
4-B-1 

Coast Seafoods Dock 
ND 300 

5-A-1 Fisherman’s Terminal ND 320 
6-A-1 F’ Street Dock ND 16 
7-A-1 I street Dock 8.3 J 16 
8-A-1 J Street Dock ND 16 
9-A-1 Adorni Dock ND 18 
10-A-1 ND 17 
10-B-1 

Bonnie Gool Guest Dock 
ND 17 

11-A-1 Samoa Bridge Launch 
Ramp ND 21 

12-A-1 3.3 J 17 
12-B-1 2.8 J 17 
12-C-1 ND 18 
12-D-1 

Woodley Island Marina 

ND 20 
13-A-1 1.9 J 11 
13-B-1 

Beach Disposal Site 
1.8 J 12 

A J Flag – Estimated result, result is lower than the reporting limit
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Grain Size Distribution 
The beach disposal samples were analyzed for grain size distribution.  The 
complete results are shown in Appendix C.  Between 99.38 and 100 percent of 
subtidal beach sediment samples and the intertidal, respectively, have grain 
sizes less than 4.75 mm in diameter.      
 

CHEMICAL CONCNETRATION LIMITS FOR DISPOSAL OF DREDGED 
SPOILS  

2,3,7,8-TCDD  
The residential Soil Preliminary Remediation Goal (PRG) from USEPA Region 9 
for 2,3,7,8-TCDD TEQ of 3.9 pg/g (3.9 ppt).  This value could be considered as a 
very conservative human health screening value when considering the risk of 
potential human contact with dredge spoils (short duration exposure before 
dispersal by tide).  All samples except Coast Seafoods Dock were detected with 
2,3,7,8-TCDD TEQ concentrations of less that 3.9 ppt. 

PCBs 
According to the 1998 Dredging Material Management Program conducted by 
the ARCOE the Total PCBs screening levels for open ocean disposal of dredged 
material is 130 ppb.  The upper limit for PCB in dredge spoils is 3,100 ppb 
(ARCOE, 1998).   In the November 2005 sampling event, PCBs were not 
detected in any samples except those collected near the Coast Seafoods Dock 
(89 ppb total PCBs).  

PCP 
According to the ARCOE Dredging Material Management Program the screening 
levels for pentachlorophenol is 420 ppb.  The upper limit for PCP in dredge spoils 
is 690 ppb (ARCOE, 1998).  Four composited samples had detectable PCP 
levels ranging from 2.8J to 8.3J ppb and were below the reporting limit.  Both 
samples from the beach disposal site were also detected with levels of PCP 
below 2.0 ppb.  
 

DISCUSSION 
The sampling program described herein was conducted to chemically 
characterize the dredge materials so that a risk evaluation could be conducted of 
potential exposure to these constituents of interest (PCDD/F congeners, PCBs, 
and PCP) in the dredge materials. The proposed ocean disposal plan for 
Humboldt Bay dredge maintenance involves pumping the dredge material to the 
Samoa peninsula (i.e., the beach disposal site) for tidal dispersal to the Pacific 
Ocean.  The dredge materials are expected to be dispersed to the ocean within a 
relatively short time (approximately 2-3 tidal periods according to anecdotal 
observations).  Therefore, there is little time for ecological receptors to colonize 
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or contact these materials before they will be transported to the open ocean.  
Likewise, the exposure duration for human receptors to potentially contact 
dredge materials is very short.  To evaluate the potential risk associated with 
contacting the dredge material, a preliminary screening risk evaluation was 
conducted.  The analytical sediment core data first are compared with dredging-
specific screening criteria.  To evaluate the potential human health risk for direct 
contact of constituents of interest in dredge material, there are no standard risk-
based screening criteria for sediment.  However, risk-based residential soil 
criteria are based on long-term (30 years), frequent (350 days/year) exposure, 
and are therefore conservative screening criteria for the very short duration that 
dredge materials are available to be contacted in tidal dispersal area.   
 
The dredge materials from the various dredge areas will be mixed in the tidal 
dispersal area, and maximum concentrations of constituents of interest from 
individual dredge areas will be combined with materials with lower 
concentrations, yielding lower average concentrations.  Therefore, it is 
reasonable to calculate average concentrations of constituents of interest from all 
the proposed dredge material to estimate concentrations in combined dredge 
materials.  USEPA and CalEPA agencies recommend the use of USEPA’s 
ProUCL program for calculating summary statistics for risk assessment.  This 
program tests the distribution of a dataset, and recommends a 95% UCLs based 
on use of appropriate statistical methods for the specific distribution. The latest 
version (ProUCL Version 3.0; USEPA, 2004a) was used to calculate mean and 
95% upper confidence limit (UCL) of the mean concentrations of the sediment 
core data.    

Preliminary Screening Risk Evaluation of Dredge Materials Disposal 
This section provides a screening risk evaluation of the dredge material that 
would be generated from the proposed maintenance dredging.   
 

PCDD/Fs  
 

PCDD/Fs were detected in all of the samples except for the beach disposal site.  
As presented previously, TCDD TEQs were calculated for each composited 
sample (20 in all) using the WHO TEFs (1998).  Table 16 shows a summary of 
the TCDD TEQ data from all locations including all non-detected congeners at ½ 
their respective detection limits.  The range of detections of TEQs is ND (the 
beach disposal site) to 7.7 ppt.  The mean concentration is 3.16 ppt, and the 95% 
UCL of the mean is 3.84 ppt.  Appendix E provides the ProUCL output sheets for 
the summary statistics and datasets. 
 

It should be noted that state of the art dioxin analysis can measure very low 
concentrations (ppt, and even parts per quadrillion (ppq).  At such low detection 
limits, dioxins are detected ubiquitously in environmental media.  The levels of 
TCDD TEQs measured in the samples from proposed dredge areas are within 
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typical background dioxin levels from across the United States and Europe.  
USEPA’s draft dioxin reassessment (USEPA, 2003) indicates that 5.3 ppt is a 
typical background level of TCDD TEQs in sediments of the United States. 
 
A number of dredge material-specific screening values have been developed for 
PCCD/Fs based on TCDD TEQs.  These include values of 4 ppt from the 
Washington Department of Ecology (per Wenning et al., 2004), and less than 4.5 
ppt from the New York State Department of Conservation (NYSDEC, 2004).  The 
4.5 ppt value from NYSDEC is defined as a level representing “No appreciable 
contamination (no toxicity to aquatic life).”  Another dredge material-specific set 
of values is from the Seattle ARCOE’s Puget Sound Dredged Disposal Analysis, 
User Guide (2000).  If dredge materials have <15 ppt TCDD TEQ and <5 ppt 
2,3,7,8-TCDD, then no bioaccumulation testing is needed prior to disposal.  
Table 17 shows the mean and 95% UCL concentrations of TCDD TEQs 
compared with these dredge material-specific screening values.  The maximum 
detected concentration of 2,3,7,8-TCDD is 0.68 ppt, which is nearly an order of 
magnitude lower than the ARCOE value.  Since the sediment core data have 
lower TCDD TEQs and 2,3,7,8-TCDD concentrations than the screening criteria, 
dredge materials from these areas are not anticipated to be of adverse risk for 
ocean disposal. 
 
To evaluate the potential risk of human receptors during the short time that 
dredge materials are available in the tidal dispersal area, the 95% UCL of TCDD 
TEQs was compared with the USEPA Region 9 Preliminary Remediation Goal 
(PRG) for residential soil (USEPA, 2004b).  The residential soil PRG is based on 
assumed 30 year exposure duration for nearly every day of the year (350 
days/year).  This degree of exposure is much higher than is possible for the short 
time that dredge materials are present in the beach disposal area prior to tidal 
dispersion.  Table 17 shows the residential soil PRG as 3.9 ppt (it is listed as the 
equivalent 3.9E-06 mg/kg in the PRG table).  The 95% UCL is just lower than the 
long-term risk-based screening PRG.  Therefore, risks associated with actual 
potential exposure to the dredge materials are likely to be associated with 
acceptable risk. 

PCBs 
 

PCBs were only detected sporadically in bay sediment cores from proposed 
dredge areas.  These were detected in only 3 of the 12 sampling locations in 
February 2005, and in only one of these areas in the November 2005 sampling 
round.  The only detected concentration of total PCBs in November 2005 was 89 
ug/kg (ppb).  Summary statistics were not conducted for these limited PCB data. 
 
According to the 1998 Dredging Material Management Program conducted by 
the ARCOE, the Total PCBs screening levels for open ocean disposal of dredged 
material is 130 ppb.  The upper limit for PCB in dredge spoils is 3,100 ppb 
(ARCOE, 1998, 2005).   The detected concentration of 89 ppb is lower than 
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these ARCOE dredge-specific values.  Since dredge material from the areas with 
detected PCBs in February and November will be only a proportion of the total 
dredge materials, resulting PCB concentrations in combined dredge material in 
the tidal dispersal area are anticipated to be much lower.  Given the diluting of 
PCB concentrations in final dredge materials and very short duration of time for 
potential contact, it is likely that risks associated with human health or ecological 
receptors contacting dredge materials will be acceptable. 

PCP 
 

PCP was detected in sediment samples from a few locations, including the beach 
disposal area.  There are some samples with elevated detection limits (160 – 850 
ppb compared with normal detection limit range of 11-21 ppb), and these appear 
to be a result of matrix interference.  There is nothing to suggest that the 
elevated detection limits are masking the presence of higher concentrations of 
PCP.  Since the dioxins in Humboldt Bay sediments are likely to have been 
historically associated with PCP, it is reasonable to consider the range of TCDD 
TEQs across the samples as an indicator of the likely relative range of PCP 
concentrations.  The range of TCDD TEQs in the 20 composite samples is 1.3 
ppt (which is from the samples with no PCDD/F congener detected) to 7.7 ppt.  If 
the lowest TCDD TEQ from a sample with any detected congeners is considered, 
the range is 1.7 to 7.7 ppt.  Thus, all the TCDD TEQ results are within a factor of 
approximately 4-6 times.  If the elevated detection limits are included as 
suggesting detected values of ½ the DL, the range of PCP results are 1.8J to 425 
ppb.  This is a factor of over 200 times.  Therefore, including the elevated PCP 
detection limits in calculating the 95% UCL likely significantly overestimates the 
actual PCP levels.   
 

To address this uncertainty, the summary statistics of PCP analytical results from 
proposed dredge areas were calculated two ways.  In the first analysis, the 
standard approach of including ½ the detection limit for non-detected results was 
used.  This is shown on Table 16 with the range of data up to 425 ppb 
(representing half of a elevated detection limit), and mean and 95% UCL of 50.1 
and 274 ppb, respectively.  The second way that the 95% UCL was calculated 
was by using ½ of the highest normal range of detection limits as a surrogate 
value for each of the highly elevated detection limits.  This is consistent with the 
approach presented in USEPA Risk Assessment Guidance for Superfund 
(RAGS) Part A (USEPA, 1989).  Thus, the elevated detection limits of  160 – 850 
ppb were replaced with ½ of 21 ppb, which is the highest of the normal detection 
limits.  The resulting mean and 95% UCL are 7.69 and 10.7 ppb, respectively.  
Appendix E provides the ProUCL output sheets for the summary statistics and 
datasets. 
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According to the ARCOE Dredging Material Management Program the screening level for pentachlorophenol is 420 ppb.  The 
upper limit for PCP in dredge spoils is 690 ppb (ARCOE, 1998, 2005).  Table 17 shows the means and 95% UCLs for PCP, 
whether elevated detection limits are included or not, are lower than the ARCOE dredge material-specific values.  Therefore, 
ocean disposal of dredge materials is likely to be associated with acceptable ecological risk.   
 
The potential risk for human receptors directly contacting the dredge material while it is in the beach disposal area is 
evaluated by comparison of 95% UCLs to the USEPA Region 9 PRG for residential soil.  Table 17 shows this comparison.  
The residential soil PRG is 3 mg/kg (i.e., 3,000 ug/kg or ppb).  The 95% UCLs of 10.7 and 274 ppb are lower than the long-
term exposure PRG.  Therefore, it is likely that human health risks for direct contact with dredge materials will be acceptable. 
   
Table 16:  Statistical Summary and Recommended 95%UCLs 

                  ProUCL1 results   

Medium Constituent of 
Interest 

Dataset  
Description 

Number 
of 

Samples
Units Min. Max. Mean ProUCL 

distribution 

ProUCL 
Recommended 

statistical method 

ProUCL 
Recommended 

95% UCL 
                      
Sediment TCDD TEQs2,3 All Locations 20 ppt 1.3 7.7 3.16 gamma approximate gamma 3.84 
                     
Sediment PCP All Locations  20 ppb 1.8J 425 4 50.1 nonparametric 99% Chebychev UCL 274 
Sediment PCP All locations 20 ppb 1.8J 10.5 5 7.69 nonparametric 95% Chebychev UCL 10.7 
                      

Notes: 
1 USEPA (2004).  Statistical program for calculating summary statistics. 
2 Congeners that were not detected were incorporated into the TEQ calculation as 1/2 the detection limit and multiplied by the respective TCDD TEF.  This is 

consistent with WHO approach. 
3 2,3,7,8-TCDD was not detected in most samples.  Maximum detected concentration 0.68J ppt, which was also from location of sample with highest TCDD 

TEQ. 
4 Maximum detected value is 8.3J ug/kg, but the maximum value in the statistical dataset is 425 ug/kg, which is 1/2 of an elevated detection limit. 
5      Maximum value is 1/2 maximum detection limit without interference (still greater than maximum estimated detected value of 8.3J). 
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Table 17: Preliminary Risk Screening Evaluation of PCDD/Fs and PCP. 
 Risk Screening Evaluation with Dredge Material-Specific Criteria 

          
Dredge Material-Specific 

Criteria        

Chemical Units 
Maximum 
Detected 

Concentration  
Mean  95% UCL 

Washington 
Dept. of 

Ecology 1 

ARCOE  
Bioaccumulation 

Potential 
NYSDEC3 ARCOE4 

Screening 
Level 

ARCOE4 

Maximum 
Level 

2,3,7,8-TCDD (TEQ) ppt 7.7 3.16 3.84 4 15 2 <4.5 NA NA 
                   
PCP ppb 425 50.1 274.00 NA 504 4 NA 400 690 
PCP5 ppb 10.5 7.69 10.7 NA 504 4 NA 400 690 
                    

 
 
Human Health Risk Screening - Direct Contact with Proposed Dredge Materials 

Chemical 
Units

Maximum 
Detected 

Concentration  
Mean  95% UCL 

PRG6 
Residential 

Soil  
2,3,7,8-TCDD (TEQ) ppt 7.7 3.16 3.84 3.9 
           
PCP ppb 425 50.1 274.00 3000 
PCP6 ppb 10.5 7.69 10.7 3000 

Notes: 
1 Value presented in:  Dioxin 2004, Organohalogen Compounds, Risk Management and Regulatory Aspects. 
2 Puget Sound Dredged Disposal Analysis (PSDDA, 2000)- no bioaccumulation testing is necessary these dredge materials. Value for 2,3,7,8-TCDD is 5 ppt. 
3 NYSDEC (2004). In-Water and Riparian Management of Sediment and Dredged Material. Value represents "No appreciable contamination (no toxicity to 
aquatic life)." 
4  Dredge Disposal Management Program (DMMP, 2005) 
5 Alternate statistics with 1/2 highest normal detection limit as surrogate value for elevated detection limits. 
6 USEPA Region 9 (2004). 
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Conclusions  
 

The Screening Risk Evaluation indicates that ocean disposal of the proposed 
dredge material is likely to be associated with acceptable risk for the low levels of 
PCDD/Fs, PCP, and sporadically detected PCBs measured in representative 
sediment core samples.     
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Appendix A 
 

Changes Made to the Approved SAP  
 
 
The following changes were made to the SAP between November 3rd and 
November 5th, 2005.  These changes were submitted to the EPA, ARCOE, CCC 
and the RWQCB on November 8th, 2005. 
 
1) Page 16, section B.2.2:  STL uses 3550 (sonication) for method 8082, not the 
listed 3540. 
 
2) Page 16, section B.2.2: STL’s 8082 reporting limit for 8082 is 33 ppb (wet 
weight). 
 
3) STL’s 8082 analysis is only for PCB Aroclors, as quoted.  They do not 
quantitate or analyze for the PCB congeners listed on page titled EPA Method 
8082 which is after Appendix A.  This list of congeners has been omitted. 
 
4) Page 24, section D:  the laboratory supervisor responsibilities listed for Kevin 
Sanchez are inaccurate.  The details listed here are assigned to the STL 
Laboratory Director, Karla Buechler, who is responsible for the overall functioning 
of the entire facility/process.  Kevin Sanchez is the department manager for 
STL’s extraction labs, as noted on page 23. 
 
5) Page 30, Section C.7.2: Method 8290 Matrix Spikes are not required due to 
the use of 13C labeled analogues of the target analytes.  Standard QC for 
method 8290 consists of method blank and laboratory Control samples. 
 
6) Page 31, section C.8.2: PCBs paragraph “dioxin/furans” were removed and 
replaced with” PCBs”. 
 
7) Page 31, Laboratory Quality Control Samples paragraph:  MS and duplicate 
samples are matrix QC samples were replaced with laboratory QC samples. 
 
8) Page 34, section C.14.2: internal audits are handled by STL’s Quality 
Assurance Manager, not a laboratory supervisor.  Pamela Schemmer is STL’s 
QA Manager and this information was added to Page 25, Section C.3.2 STL 
Laboratory personnel. 
 
9) STL laboratory uses 4-oz jars for PCB and Dioxin Analysis. 
 
10) Page 34, Section 13.2: items 1 and 3 in that section should be the 
responsibility of the field crew and these items were moved to Section C.13.1 
Field Procedures. 
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11) Table 2, page 15: an additional column was added to designate the names of 
the composite samples.  Additional explanation was added on Page 28 in 
Section C.7.1.1 Documentation to explain the composite and core ID naming 
system.  In addition, all 4-oz sample jars will be placed in the same labeled 
cooler with the site names when taken in the field and shipped to the laboratory. 
 
12) Page 16: on November 11th, 2005 Section B.2.3 PCP Test was added on.  
This section lists the EPA Method used for PCP testing (8151A) and the 
reporting limit of this test (10 ppb).   
 
12) Page 17, Section B.2.4: On November 14th, 2005 added that grab samples 
from the beach will be analyzed by LACO Associates in Eureka for grain size.  A 
description of the test was added.   
 
13) On Page 21, Section B.4.4 Storage of Samples: a holding time for PCP 
samples of 12 days was added.  
 



 

 

Appendix B 
 

EPA Method 8290 
Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated Dibenzofurnas (PCDFs) 

by High-Resolution Gas Chromatography/High Resolution Mass Spectrometry 
 

 
The following testing parameters and the WHO 1997 TEF values are listed below:                  
            TEF  
 PCDDs 
 2,3,7,8-TCDD  2,3,7,8-tetrachlorodibenzo-p-dioxin  1.0 
 1,2,3,7,8-PeCDD  1,2,3,7,8-pentachlorodibenzo-p-dioxin  1.0 
 1,2,3,4,7,8-HxCDD  1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin   0.10 
 1,2,3,6,7,8-HxCDD  1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin  0.10 
 1,2,3,7,8,9-HxCDD  1,2,3,7,8,9-hexachlorodibenzo-p-dioxin  0.10 
 1,2,3,4,6,7,8-HpCDD 1,2,3,4,6,7,8-hepatchlorodibenzo-p-dioxin 0.01 
  OCDD    octachorodibenzo-p-dioxin    0.0001 
 PCDFs 
 2,3,7,8-TCDF  2,3,7,8-tetrachlorodibenzofuran   0.1 
 1,2,3,7,8-PeCDF  1,2,3,7,8-tetrachlorodibenzofuran   0.05 
 2,3,4,7,8-PeCDF  2,3,4,7,8-pentachlorodibenzofuran  0.5 
 1,2,3,4,7,8-HxCDF  1,2,3,4,7,8-hexachlorodibenzofuran  0.1 
 1,2,3,6,7,8-HxCDF  1,2,3,6,7,8- hexachlorodibenzofuran  0.1 
 1,2,3,7,8,9-HxCDF  1,2,3,7,8,9-hexachlorodibenzofuran  0.1 
 2,3,4,6,7,8-HxCDF  2,3,4,6,7,8-hexachlorodibenzofuran  0.1 
 1,2,3,4,6,7,8-hpCDF 1,2,3,4,7,8,9-heptachlorodibenzofuran  0.01 
 1,2,3,4,7,8,9-HpCDF 1,2,3,4,7,8,9-heptachlrodibenzofuran  0.01 
 OCDF    octachlrodibenzofuran    0.0001 
 
US Food and Drug Administration.  Dioxin Analysis Results/Exposure Estimates. 
http://www.cfsan.fda.gov/~lrd/dioxdata.html 



Site
Sample

I.D.

2,3,7,8-
TCDD

1,2,3,7,8-
PeCDD

1,2,3,4,7,8-
HxCDD

1,2,3,6,7,8-
HxCDD

1,2,3,7,8,9-
HxCDD

1,2,3,4,6,7,8-
HpCDD OCDD 2,3,7,8-

TCDF
1,2,3,7,8-
PeCDF

2,3,4,7,8-
PeCDF

1,2,3,4,7,8-
HxCDF

1,2,3,6,7,8-
HxCDF

2,3,4,6,7,8-
HxCDF

1,2,3,7,8,9-
HxCDF

1,2,3,4,6,7,8-
HpCDF

1,2,3,4,7,8,9-
HpCDF OCDF

2,3,7,8-
TCDD 
TEQ

"Overall"A

2,3,7,8-
TCDD 
TEQ

Dock 'B' 1-A-1 NDB ND ND 3.0  JC ND 35 180 0.95 COND ND ND ND ND ND ND 3.5  J ND 11.0 0.80 2.81
2-A-1 ND ND ND 6.8 ND 99 660 2.0 CON ND ND ND ND ND ND 10.0 ND 14.0 2.04 3.74
2-B-1 ND ND ND 3.1  J ND 88 440 0.72  J, CON ND ND ND ND ND ND 8.6 ND 21.0 1.39 2.57

Commercial
 Street  Dock 3-A-1 ND ND ND 4.4 3.8  J 88 540 1.5   CON ND ND ND ND ND ND 9.1 ND 24.0 2.00 3.13

4-A-1 ND GF ND ND 4.3 JAD ND 370 2800 0.46 J,CON ND ND 2.3 J ND ND ND 21 3.5 J, JA 110 4.94 7.70

4-B-1 0.68 J ND ND 5.9 3.3 J 110 830 3.4 CON 1.9 J, JA 3.4 J 6.1 2.9 J ND ND 21.0 ND 60.0 6.03 6.99
Fisherman's 

Terminal 5-A-1 ND ND ND 5.3 2.4  J, JA 71 400 0.57 J, CON ND ND ND ND ND ND 7.8  JA ND 22.0 1.66 3.44

F' Street Dock 6-A-1 0.57  J ND ND 3.8  J ND 54 410 1.3  CON ND ND ND ND ND ND 10.0 ND 21.0 1.76 2.87
I street Dock 7-A-1 0.53  J ND ND 4.6 3.1  J 87 810 2.0  CON ND ND 2.6  J ND ND ND 19.0 ND 56.0 2.91 3.86
J Street Dock 8-A-1 ND ND ND 3.1  J 2.3  J 62 520 0.59  J, JA, CON ND ND 2.4  J ND ND ND 11.0 ND 16.0 1.62 2.46
Adorni Dock 9-A-1 ND ND ND 2.5  J ND 42 210 0.54  J, CON ND ND ND ND ND ND 5.6 ND 9.6 0.80 1.95

10-A-1 ND ND ND 2.7  J ND 83 640 0.56  J, JA, CON ND ND ND ND ND ND 8.9 ND 42.0 1.31 2.28
10-B-1 0.49  J, JA ND ND 6.1 3.5  J 140 690 1.0  CON ND ND 3.0  J ND ND ND 17.0 ND 34.0 3.49 4.57

Samoa Bridge
 Launch Ramp 11-A-1 ND ND ND 4.5  J 3.4  J 140 1400 0.70  J, JA, CON ND ND ND ND ND ND 12.0 ND 39.0 2.52 4.18

12-A-1 ND ND ND 3.0  J 2.3  J 45 230 0.71  J, CON ND ND ND ND ND ND 5.4  JA ND 11.0 1.13 2.03
12-B-1 ND ND ND 2.9  J ND 30 180 1.3  CON ND ND ND ND ND ND 4.3  J ND 7.2  J 0.78 1.78
12-C-1 ND ND ND 2.7  J ND 38 190 1.1  CON ND ND ND ND ND ND 5.5 ND 8.4  J 0.83 1.89
12-D-1 ND ND ND 3.0  J ND 52 220 0.68  J, CON ND ND ND ND ND ND 5.0 ND 8.0  J 0.96 2.16
13-A-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.30
13-B-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.54

A"Overall" TEQ - based on including one-half (1/2) of the detection limit for all non-detected isomers, before applying the W.H.O TEFs.

CJ – Estimated result, result is less than the reporting limit

EJA – The analyte was positively identified, but the quantitation is an estimate 
FG - Elevated reporting limit. The reporting limit is elevated due to matrix interference.

DCON – Confirmation Analysis

BND – Non detect

Appendix B

Small Boat Basin

Beach Disposal 
Site

Woodley Island 
Marina

Bonnie Gool 
Guest Dock

Coast Seafoods 
Dock

City of Eureka and Humboldt Bay Harbor, Recreation and Conservation District Cooperative Maintenance Dredging Project  
 Dioxin/Furans Concentration (pg/g, ppt)
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Beach Samples - Grain Size Distribution Results 
 

Particle Size Analysis - ASTM D422 
Sieve Analysis - ASTM C136 
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Appendix E- Statistical Analysis

Data File Variable: TCDD TEQ (ND 1/2 DL) (ppt)
                                                                                                                                  

               Raw Statistics                             Normal Distribution Test                 

TCDD 
TEQ 

DATA (ND 
1/2 DL) 

(ppt)
Number of Valid Samples           20      Shapiro-Wilk Test Statisitic          0.833903 2.8071
Number of Unique Samples          20      Shapiro-Wilk 5% Critical Value       0.905 3.1337
Minimum                        1.30337      Data not normal at 5% significance level 3.74175
Maximum                        7.702                                                                          2.56875
Mean                           3.16254             95% UCL (Assuming Normal Distribution) 7.702
Median                           2.687925      Student's-t UCL                             3.816727 6.988
Standard Deviation             1.691955                                                                          3.44365
Variance                       2.862712                          Gamma Distribution Test                    2.87185
Coefficient of Variation       0.534999      A-D Test Statistic                           0.449834 3.86085
Skewness                       1.604833      A-D 5% Critical Value                   0.745341 2.46055
                                                             K-S Test Statistic                            0.118901 1.94906
                  Gamma Statistics               K-S 5% Critical Value                   0.194533 2.27735
k hat                               4.630748      Data follow gamma distribution                    4.5684
k star (bias corrected)       3.969469      at 5% significance level                                   4.18035
Theta hat                      0.682944                                                                          2.0252
Theta star                     0.796716        95% UCLs (Assuming Gamma Distribution)   1.77592
nu hat                               185.2299     Approxim 3.843668 1.88604
nu star                              158.7788      Adjusted Gamma UCL               3.90389 2.1644
Approx.Chi Square Value (.05) 130.6419                                                                          1.30337
Adjusted Level of Significance 0.038                       Lognormal Distribution Test                    1.542505
Adjusted Chi Square Value   128.6266      Shapiro-Wilk Test Statisitic          0.966799
                                                             Shapiro-Wilk 5% Critical Value       0.905
     Log-transformed Statistics          Data are lognormal at 5% significance level
Minimum of log data             0.264953                                                                          
Maximum of log data             2.04148          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                1.039533      95% H-UCL                                 3.902665
Standard Deviation of log data  0.468758      95% Chebyshev (MVUE) UCL            4.617483
Variance of log data            0.219734      97.5% Chebyshev (MVUE) UCL            5.257916
                                                             99% Chebyshev (MVUE) UCL           6.515923
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     3.784842
     Adj-CLT UCL (Adjusted for skewness) 3.929909
     Mod-t UCL (Adjusted for skewness) 3.839355
     Jackknife UCL                               3.816727
     Standard Bootstrap UCL                3.767942
     Bootstrap-t UCL                              4.074264
     Hall's Bootstrap UCL                  4.541164
     Percentile Bootstrap UCL             3.841786

                       BCA Bootstrap UCL                    3.909375
     95% Chebyshev (Mean, Sd) UCL    4.811654
     97.5% Chebyshev (Mean, Sd) UCL 5.525226
     99% Chebyshev (Mean, Sd) UCL 6.926902

 

               RECOMMENDATION                    
     Data follow gamma distribution (0.05)         

Use Approximate Gamma UCL                         

Page 1



PCP stats all new DLs

Data File Variable: PCP ug/kg
                                                                                                                                  ProUCL

               Raw Statistics                              Normal Distribution Test                 
PCP 

ug/kg
PCP  Data 

ug/kg
Number of Valid Samples           20      Shapiro-Wilk Test Statisitic          0.528485 160 U 80
Number of Unique Samples          16      Shapiro-Wilk 5% Critical Value       0.905 170 U 85
Minimum                        1.8      Data not normal at 5% significance level 3.7 J 3.7
Maximum                        425                                                                          16 U 8
Mean                           50.065             95% UCL (Assuming Normal Distribution) 850 U 425
Median                           8.5      Student's-t UCL                             89.03735 300 U 150
Standard Deviation             100.796                                                                          320 U 160
Variance                       10159.83                          Gamma Distribution Test                    16 U 8
Coefficient of Variation       2.013303      A-D Test Statistic                           2.26041 8.3 J 8.3
Skewness                       3.076068      A-D 5% Critical Value                   0.80748 16 U 8
                                                             K-S Test Statistic                            0.38504 18 U 9
                  Gamma Statistics               K-S 5% Critical Value                   0.205523 17 U 8.5
k hat                               0.47653      Data do not follow gamma distribution               17 U 8.5
k star (bias corrected)       0.438384      at 5% significance level                                   21 U 10.5
Theta hat                      105.0617                                                                          3.3 J 3.3
Theta star                     114.2037        95% UCLs (Assuming Gamma Distribution)   2.8 J 2.8
nu hat                               19.06119      Approximate Gamma UCL            96.9573 18 U 9
nu star                              17.53534      Adjusted Gamma UCL               102.383 20 U 10
Approx.Chi Square Value (.05) 9.054573                                                                          1.9 J 1.9
Adjusted Level of Significance 0.038                       Lognormal Distribution Test                    1.8 J 1.8
Adjusted Chi Square Value   8.574733      Shapiro-Wilk Test Statisitic          0.855737
                                                             Shapiro-Wilk 5% Critical Value       0.905
     Log-transformed Statistics          Data not lognormal at 5% significance level
Minimum of log data             0.587787                                                                          
Maximum of log data             6.052089          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                2.570361      95% H-UCL                                 153.0516
Standard Deviation of log data  1.561842      95% Chebyshev (MVUE) UCL            111.3906
Variance of log data            2.439349      97.5% Chebyshev (MVUE) UCL            142.5636
                                                             99% Chebyshev (MVUE) UCL           203.7969
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     87.13781
     Adj-CLT UCL (Adjusted for skewness) 103.7027
     Mod-t UCL (Adjusted for skewness) 91.62114
     Jackknife UCL                               89.03735
     Standard Bootstrap UCL                86.21679
     Bootstrap-t UCL                              135.191
     Hall's Bootstrap UCL                  203.4383
     Percentile Bootstrap UCL             90.88

                       BCA Bootstrap UCL                    107.375
     95% Chebyshev (Mean, Sd) UCL    148.3088
     97.5% Chebyshev (Mean, Sd) UCL 190.8189

274.3219
 

               RECOMMENDATION                    
        Data are Non-parametric (0.05)               

99% Chebyshev (Mean, Sd) UCL                     

     99% Chebyshev (Mean, Sd) UCL
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PCP stats sub highDLs

Data File Variable: PCP ug/kg -replace elev. DLs with max 1/2DL reg DLs
                                                                                                                                  

               Raw Statistics                              Normal Distribution Test                 
PCP Data 
ug/kg -

Number of Valid Samples           20      Shapiro-Wilk Test Statisitic          0.794701
Number of Unique Samples          11      Shapiro-Wilk 5% Critical Value       0.905 10.5
Minimum                        1.8      Data not normal at 5% significance level 10.5
Maximum                        10.5                                                                          3.7
Mean                           7.69             95% UCL (Assuming Normal Distribution) 8
Median                           8.5      Student's-t UCL                             8.897914 10.5
Standard Deviation             3.124083                                                                          10.5
Variance                       9.759895                          Gamma Distribution Test                    10.5
Coefficient of Variation       0.406253      A-D Test Statistic                           2.230611 8
Skewness                       -0.98231      A-D 5% Critical Value                   0.745527 8.3
                                                             K-S Test Statistic                            0.347339 8
                  Gamma Statistics               K-S 5% Critical Value                   0.194638 9
k hat                               4.009829      Data do not follow gamma distribution               8.5
k star (bias corrected)       3.441688      at 5% significance level                                   8.5
Theta hat                      1.917788                                                                          10.5
Theta star                     2.234369        95% UCLs (Assuming Gamma Distribution)   3.3
nu hat                               160.3931      Approximate Gamma UCL            9.490284 2.8
nu star                              137.6675      Adjusted Gamma UCL               9.650896 9
Approx.Chi Square Value (.05) 111.5523                                                                          10
Adjusted Level of Significance 0.038                       Lognormal Distribution Test                    1.9
Adjusted Chi Square Value   109.6958      Shapiro-Wilk Test Statisitic          0.726308 1.8
                                                             Shapiro-Wilk 5% Critical Value       0.905
     Log-transformed Statistics          Data not lognormal at 5% significance level
Minimum of log data             0.587787                                                                          
Maximum of log data             2.351375          95% UCLs (Assuming Lognormal Distribution)
Mean of log data                1.910076      95% H-UCL                                 10.73266
Standard Deviation of log data  0.595103      95% Chebyshev (MVUE) UCL            12.84243
Variance of log data            0.354148      97.5% Chebyshev (MVUE) UCL            14.94628
                                                             99% Chebyshev (MVUE) UCL           19.0789
                                                                                                                                 

                 95% Non-parametric UCLs                   
     CLT UCL                                     8.839039
     Adj-CLT UCL (Adjusted for skewness) 8.675086
     Mod-t UCL (Adjusted for skewness) 8.87234
     Jackknife UCL                               8.897914
     Standard Bootstrap UCL                8.798369
     Bootstrap-t UCL                              8.748309
     Hall's Bootstrap UCL                  8.685491

8.795
                  8.75

10.73498
                       97.5% Chebyshev (Mean, Sd) UCL 12.05254
                       99% Chebyshev (Mean, Sd) UCL 14.64065

 Recommended UCL exceeds the maximum observation

     95% Chebyshev (Mean, Sd) UCL    
     BCA Bootstrap UCL                    
     Percentile Bootstrap UCL             

               RECOMMENDATION                    
       Data are Non-parametric (0.05)                

     Use 95% Chebyshev (Mean, Sd) UCL       
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