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1 Introduction 
This report summarizes the results of monitoring activities conducted five 
years after a combined sediment cleanup/habitat restoration action at the Log 
Pond, located adjacent to the Whatcom Waterway Site in inner Bellingham 
Bay.  A sediment cap was placed within the Log Pond by former land owner, 
Georgia-Pacific West, Inc. (GP) in 2000 as an Interim Remedial Action 
consistent with a Department of Ecology Agreed Order (00TCPNR-1418).  
The project was also authorized under Clean Water Act Permit No. 2002-2-
00424 administered by the US Army Corps of Engineers (Corps).  The 
sediment cap included containment measures to remediate sediment impacts 
while also enhancing and restoring inter-tidal and shallow sub-tidal aquatic 
habit.     

In 2005, the Port of Bellingham (Port) assumed responsibility from GP for 
work carried out in the Log Pond under this Agreed Order.  Consistent with 
the requirements of the Agreed Order, The RETEC Group, Inc. (RETEC) 
performed Year 5 monitoring of the cap as designated by the Operations, 
Maintenance, and Monitoring Plan (OMMP, Anchor, 2001a).  the OMMP 
includes provisions for compliance monitoring at years 1, 2, 5, and 10 after 
construction.  Implementation of the OMMP is required under Corps permit 
No. 2000-2-00424.   

Previous monitoring efforts were conducted in May 2001 (Completion Report, 
Anchor, 2001a), Year 1 monitoring (Anchor, 2001b), and Year 2 monitoring 
(Anchor, 2002).  These monitoring efforts were conducted consistent with the 
requirements of the Agreed Order and Corps permit.  As described in the 
Completion Report, approximately 2.7 acres of shallow subtidal and 2.9 acres 
of low intertidal habitat was created from clean silt and sand.  The goal of 
monitoring is to compare results and trend from all subsequent monitoring 
events to previous monitoring events.   

1.1 Previous Monitoring 
Year 1 and Year 2 monitoring presented data collected during the first and 
second year of post-construction monitoring.  A summary of Year 1 and Year 
2 monitoring results are provided below. 

1.1.1 Surface Sediment Physical Monitoring 
Year 1 bathymetric monitoring and other physical testing verified that the 
cap/habitat surface maintained its integrity following construction, and had 
developed suitable strength to generally resist further erosion.  Year 2 
monitoring showed that the majority of capping materials placed at the Log 
Pond had not been eroded significantly by vessel propeller wash or storm 
wave forces.  No exceedances of chemical criteria were noted.   
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1.1.2 Sampling at the Cap Margins 
Year 1 and Year 2 monitoring showed that surface water and sediment quality 
protection objectives had been attained within the nearshore seepage zone of 
the cap.  These data also confirmed remedial design predictions of limited 
mobility of mercury within the Log Pond cap/habitat embankment.   

1.1.3 Sediment Chemical Monitoring 
Previous monitoring in the surface (Years 1 and 2) and subsurface (Year 1) 
zone of the cap/habitat layer were well below SMS Sediment Quality 
Standards (SQS) chemical criteria.  Moreover, subsurface sampling from Year 
1 showed that samples collected from 1.0 to 1.5 feet above the bottom of the 
cap were also below SQS criteria, indicating that the capping method 
successfully minimized mixing of underlying contaminated sediments into the 
bottom of the clean cap.  These data also verify that chemicals are not 
migrating vertically into the cap/habitat layer. 

1.1.4 Biological Monitoring 
Epibenthic and benthic biomass, species richness, diversity, and evenness had 
recovered to Chuckanut Bay reference values within several months of 
construction, consistent with remedial design predictions of rapid re-
colonization.   

Bioaccumulation monitoring of juvenile Dungeness crab whole body tissue 
mercury concentrations demonstrated the protectiveness of the cap in 
controlling bioaccumulation exposures and restoration of aquatic habitat.  
Year 1 and 2 monitoring showed concentrations of mercury that were very 
low, and that were not significantly different from background sampling 
results.   

Baseline and Year 2 fish seining in the Log Pond demonstrated use of the area 
by juvenile salmonids during their spring outmigration.  These data and the 
healthy invertebrate community present in Log Pond benthic and epibenthic 
areas suggest a relatively high functioning habitat along the migration corridor 
of Bellingham Bay. 

1.2 Year 5 Monitoring 
Year 5 monitoring was performed by RETEC as part of the Whatcom 
Waterway RI/FS and to satisfy the Year 5 monitoring requirements of the 
OMMP.  Any monitoring trends observed in recent and historic data are also 
discussed in this report.  Figure 1-1 depicts Year 5 monitoring sampling 
locations in the Log Pond.  Monitoring in the Log Pond during Year 5 
consisted of the following activities: 
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• Well point water quality monitoring to evaluate whether surface 
water quality protection objectives continue to be met within the 
nearshore zone of the cap. 

• Surface sediment chemical monitoring to ensure protection of 
habitat. 

• Subsurface sediment chemical monitoring to ensure chemicals of 
concern are not migrating upward through the cap. 

• Bioaccumulation sampling at the site and at a reference station to 
demonstrate the effectiveness of the cap in controlling 
bioaccumulation exposures. 

• Biological monitoring within the Log Pond to document epibenthic 
and benthic colonization and juvenile salmonids utilization of the 
restored habitat.   

The results of the Year 5 monitoring are presented in the following sections of 
this report.   
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2 Bathymetric Monitoring 
Previous bathymetric monitoring events were conducted shortly after 
completion of in-water construction in February 2001, October 2001 (Year 1 
survey), and October 2002 (Year 2 survey).  Results of the Year 1 and Year 2 
surveys identified that cap elevations were very similar to the initial 
constructed condition.   

2.1 Year 5 Monitoring Results 
Year 5 bathymetric monitoring was performed on October 12, 2005 by Blue 
Water Engineering using equivalent methods and transects used during 
previous surveys.  Figure 1-1 includes bathymetric contours measured during 
Year 5 monitoring.   

Changes in cap bathymetry since initial construction were estimated by 
comparing 2001 post-construction bathymetry to current (October 2005) 
contours.  As shown on Figure 2-1, no significant changes in cap thickness 
were noted in most areas of the cap. Cap elevations in subtidal areas were 
generally within 0.5 feet of the post-construction survey elevations, indicating 
that the combined effects of erosion and consolidation were minimal in these 
areas since 2001. However, localized erosional areas were noted at the 
shoreline edges of the cap along the Central shoreline and in the Southern and 
Western Log Pond areas. Based on the observations from subtidal areas, these 
elevation changes are not attributable to consolidation. Areas of accretion 
were also noted in areas northeast and south of the Central shoreline, 
representing lateral movement and redeposition of capping material displaced 
from the Central and Southwestern shoreline areas.  

Current minimum cap thickness was estimated by comparing 2000 pre-
construction bathymetric data to existing contours.  Based on estimated cap 
consolidation rates (Anchor 2000), the actual cap thicknesses in the areas 
where 3 feet of cap material was placed are likely 6 to 10 inches greater than 
the nominal thicknesses indicated by comparison of 2000 and 2005 surveys. 
This means that in areas where 3 feet of cap was placed, the final cap 
elevation (i.e., 2005 measurement) after consolidation will be 2.2 to 2.5 feet 
higher than the initial elevation (pre-construction 2000 survey) assuming 3 
feet of cap placement and no erosion or accretion. As shown in Figure 2-2, the 
majority of the cap remains thicker than 3 feet (as conservatively estimated 
using the 2.5 foot nominal cap thickness contour). Thin cap areas are limited 
to the designed thin-layer cap areas and to the limited erosional areas noted 
above.   

2.2 Supplemental Evaluations 
Additional evaluation of current cap conditions was conducted to further 
understand the observed patterns of erosion and accretion.  These evaluations 
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include 1) identification and quantification of erosional forces (wave energies) 
acing upon the Log Pond shoreline and 2) estimates of sediment types that are 
expected to be stable under these energies.  A third supplemental evaluation of 
surface sediment quality in shoreline areas with detected erosion or sediment 
redistribution is included in Section 4.  The results of these evaluations will be 
used to evaluate potential shoreline enhancements or modifications that will 
improve long-term sediment stability of the cap.  Potential shoreline 
enhancements or modifications are discussed in the Feasibility Study.   

2.2.1 Wave Energy Estimates 
A coastal engineering evaluation was performed to quantify the forces (i.e., 
wave energies) acting on shoreline areas of the Log Pond. The evaluations 
supplement previous evaluations conducted by Anchor Environmental as part 
of the Engineering Design report (Anchor, 2000). Additional narrative and 
calculation data are included as Attachment A.  

Wave energies within the Log Pond vary with location, wind speed/direction 
and water depth. Based on available wind data and the calculations in 
Attachment A, the largest waves in the bay originate from the southwest, with 
significant (i.e., 33 percentile or typical design wave) wave heights of about 
1.9 feet at low tide, and extreme storm waves of about 3.2 feet. But these 
waves cannot directly enter the Log Pond. Rather, they may enter the log pond 
only through diffraction (i.e., bending around the Port terminal). This 
diffraction process typically reduces the wave height by about half, and 
reduces potential erosive effects of these waves to a level consistent with 
wind-driven waves from the west (see below). 

Given the geometry of the log pond, the greatest wave energies are caused by 
wind-generated waves from the west.  Both typical and extreme storm waves 
from the west are fetch and depth limited. The wave period is estimated to be 
2.3 seconds and the significant (i.e., 33 percentile) wave height is about 1.4 
feet at low tide. These values are estimated at 2.4 seconds and 1.5 feet, 
respectively, at high tide. These calculations are consistent with those of 
Anchor from the Engineering Design Report (Anchor, 2000). The 1-percentile 
wave heights were estimated at 2.3 to 2.5 feet at low and high tides, 
respectively. These values do not change significantly under extreme storm 
events. The wave parameters for western wind-generated waves are relevant 
to shoreline stability calculations along the central and eastern portions of the 
Log Pond shoreline which are not shielded by the Port terminal from waves 
out of the west.  

Portions of the log pond in the southern corner and western bulkheaded 
shoreline are shielded from direct wave action from the West. Along these 
sections of shoreline wave energies are lower. Waves affecting these 
shorelines include reflected and diffracted waves originating from the 
west/southwest, vessel wakes originating in the Whatcom Waterway, and 
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waves driven by northerly winds. Waves reflected off a sloping beach are 
typically about one-third the height of the original waves (i.e., approximately 
0.4 ft for a reflected 33-percentile westerly wave and 0.8 ft for a reflected 1-
percentile westerly wave). These waves are similar in height to waves 
generated by northerly winds and/or vessel wakes. Vessel wakes were 
estimated at 0.4 feet. Waves generated by northerly winds were estimated at 
between 0.4 (33 percentile) and 0.7 feet (1 percentile) (see Attachment B). 
Winds and wakes from the north can encounter the southern and western 
shoreline directly, and at certain tidal elevations can reflect off of the Western 
bulkheaded shoreline and break on the Southern shoreline at wave-heights 
similar to those of the initial waves/wakes.  

In summary, the more sheltered southern and western portions of the Log 
Pond are likely exposed to waves from storms and vessel wakes in the range 
of 0.4 ft (33 percentile) to 0.8 feet (1 percentile). The Central and Eastern 
sections of the Log Pond shoreline are likely exposed to waves from storms in 
the range of 1.4 feet (low tide 33-percentile) to 2.5 feet (high tide 1 
percentile). 

2.2.2 Sediment Stability Calculations 
The initial stability of sediments subject to a given design wave varies with 
depth, sediment particle size and other factors. The water depth over the log 
pond will be controlled by the tides. Using MLLW as the controlling tide 
datum for the subtidal portion of the log pond, the minimum depth of water 
over the cap is assumed to vary from 12 feet to 0 feet.  Storm waves will begin 
to feel the bottom at the outer edges of the log pond, in about 13 feet of water 
depth.  Inshore of the edge, the waves begin to change from deepwater waves 
to transitional waves.  The wavelength begins to shorten, the waves begin to 
steepen and increase in height and, as the water depth becomes shallower, the 
waves may break and reform.  The waves eventually break against the 
shoreline (location determined by water level). 

As described in the Environmental Design Report, the Phase 1 cap materials 
used within the Log Pond shoreline areas have a median particle size (d50) of 1 
mm. Using the wave calculations described above, the initial stability of these 
particles can be predicted using calculations defined by the Corps of 
Engineers Shore Protection Manual. The calculations (see Attachment A) 
indicate that the Phase 1 cap materials should be stable in water depths of 
between 4 and 6 feet in those areas receiving direct action of wind-driven 
waves from the west (i.e., Central Log Pond shoreline). At shallower depths in 
these areas, stability requires larger particle sizes, up to about 10 inches at a 
water depth of zero feet or in areas above MLLW.  

In areas with lower wave energies (i.e., Southern and Western shorelines) the 
Phase 1 cap materials are expected to have higher stabilities in sub-tidal areas, 
but may be suspended by wave energies in inter-tidal areas that are 
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periodically exposed by low tides. These wave energies are not expected to 
resuspend Phase 1 cap sediments in water deeper than about 1-2 feet 
(elevation varies with tide). In intertidal areas, the typical (33-percentile 
waves) design wave of 0.4 feet could disturb sediments of up to 20 mm in 
diameter, and the extreme (1-percentile) waves could disturb sediments of up 
to 75 mm in diameter (see Attachment A).  

The observed patterns of erosion and accretion in the Log Pond are consistent 
with these calculations. The greatest erosion and lateral sediment 
redistribution has been observed in the highest energy areas of the central Log 
Pond shoreline.  The cap that was initially placed along this shoreline edge has 
been eroded from elevations of approximately +2 to +3 feet above MLLW  to 
current elevations of between 1 and 3 feet below MLLW. Sandy cap materials 
eroded from these areas have shifted laterally along the shoreline to areas 
north and south of the Central shoreline.  

Erosion has also been observed in the area of the Southern and Western 
shorelines, with erosion focusing on the sloping inter-tidal beach areas, 
generally between elevations -2.0 feet MLLW and the top of the beach line. 
Reflected waves from the western bulkhead appear to have shifted some of 
these sediments in an easterly direction, from the southwestern corner toward 
the area of accretion near the former log ramp.  
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3 Well Point Water Quality Monitoring 
Groundwater discharge areas adjacent to the Log Pond were identified in 
previous annual monitoring reports (e.g., Anchor, 2001 and 2002).   These 
discharge areas were sampled to verify the seepage discharge compliance with 
State Surface Water Quality Standards (WAC-173-210A).  The primary 
contaminant of concern for the seepage pathways is mercury.  Applicable 
surface water quality standards for mercury are listed below: 

• Acute criterion (1-hour average concentration) – 1.8 µg/L 
• Chronic criterion (48-hour average concentration) – 0.025 µg/L. 
 

This section describes the methods and the results of well point monitoring for 
Year 5. 

3.1 Well Point Sampling Activities 
Well point sampling occurred on July 21, 2005 and included samples taken 
from two locations (WP-1 and WP-2) within the Log Pond (Figure 1-1).  Both 
of the locations were positioned at the margins of the cap as identified in the 
Year 1 Monitoring Report (Anchor, 2001).  Water samples were collected 
with a 1-foot long temporary screen placed within the cap section immediately 
above the pre-cap sediment surface, in accordance with the OMMP.  The 
sampling activities occurred at low tide for minimum tidal dilutions.  Tide 
levels were 3.34 feet and 2.75 feet below mean lower low water (MLLW) at 
WP-1 and WP-2, respectively.  Well point field logs are presented in 
Attachment B. 

Samples were submitted to Brooks Rand LLC for low-level total and 
dissolved mercury and total suspended solids analyses in accordance with 
analytical methods outlined in the OMMP.  One rinsate blank for dissolved 
mercury was submitted to the laboratory with the well point samples.  The 
purpose of the rinsate blank was to assess the degree to which dissolved 
mercury was added or removed during field operations such as equipment 
decontamination procedures. Dissolved mercury concentrations were 
acceptably low in the rinsate blank. 

3.2 Well Point Chemical Results 
Well point chemical analyses included dissolved and total mercury and total 
suspended solids. Results are listed in Table 3-1 and the laboratory data report 
is included in Attachment C.   

3.2.1 Mercury 
Dissolved and total mercury concentrations detected at WP-1 and WP-2 each 
were well below both the chronic (0.025 µg/L) and acute (1.8 µg/L) water 
quality standards for mercury.  Total Year 5 mercury concentrations were also 
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lower than the Year 1 and 2 monitoring results summarized by Anchor (2001, 
2002, respectively).  Dissolved Year 5 mercury concentrations were lower 
than previous years for WP-1 and similar to previous concentrations from 
WP-2. 

The results of the Year 5 water quality monitoring data indicate compliance of 
seepage discharges with state surface water quality standards and verify cap 
integrity with limited mobility of mercury within the cap.   This finding is in 
agreement with monitoring conclusions from Year 1 and Year 2 monitoring 
events.   

3.2.2 Field Measurements 
Total suspended solids values was similar to values reported previously for 
WP-1 and WP-2.  Other measurements, including turbidity, conductivity, pH, 
redox, and dissolved oxygen are similar to previous results.  Temperature was 
slightly higher than previous activities, potentially because sampling was 
conducted later in the year (July) than in previous sampling events (May). 

3.3 Conclusions 
The results of well point sampling indicate that there is no significant 
migration of mercury in groundwater through the cap, and that 
recontamination of the cap from dissolved mercury transport is not occurring.  
These results are consistent with the source control analysis contained in the 
Engineering Design Report (Anchor, 2000).   
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4 Surface Sediment Monitoring 
Surface sediment sampling was used to determine compliance with SMS 
criteria to assess the integrity of the cap.  This section describes the methods 
and the results of surface sediment sampling for Year 5 monitoring.   

4.1 Surface Sediment Sampling Activities 
Two rounds of surface sampling were conducted as part of Year 5 surface 
sediment monitoring.  Sampling was conducted at each of the six stations 
visited during the Year 1 and Year 2 surveys, as required by the OMMP.  
Additional sampling was also conducted in shoreline areas in areas identified 
to exhibit erosion.   Each of these studies are discussed below.  Both studies 
were intended to meet monitoring requirements regulated by the Sediment 
Management Standards (SMS) administered by the Washington State 
Department of Ecology (Ecology).  Sample collection logs are provided in 
Attachment B. 

4.1.1 Grab Sampling 
Year 5 surface sediment sampling occurred on August 30, 2005 and included 
samples taken from six (6) locations within the Log Pond (SS-40, SS-75, SS-
76, SS-301, SS-WP-1, and SS-WP-2; Figure 1-1 and 4-1).  Surface sediment 
was collected from the biologically active zone within the top 12 centimeters 
using a hydraulic VanVeen grab sampler.  Samples were collected from 
sediment composited from a single grab and submitted for chemical and 
physical testing, consistent with Puget Sound Estuary Program (PSEP) 
protocols (PSEP, 1997).  Sufficient sediment volume was collected from each 
location for potential bioassay testing if chemical concentrations were 
elevated.  Reference sediment was collected from Samish Bay for bioassay 
test comparison.  

One equipment rinsate blank was submitted to the laboratory with the surface 
sediment samples for chemical analyses.  The rinsate blank was prepared by 
pouring distilled water over the decontaminated sampling and compositing 
equipment into an appropriate sample jar.  The blank was analyzed for 
mercury and extractable organic compounds.  No compounds or analytes were 
detected in the equipment rinsate blank.   

4.1.2 Supplemental Shoreline Sampling  
Additional surface sediment sampling was performed on October 21, 2005 to 
supplement the Year 5 Log Pond monitoring data and to define sediment 
quality in areas where erosion has been observed.  These areas included the 
Central, Southern, and Western Log Pond shoreline areas.  Sampling was 
performed at low tide (-1.5 feet MLLW) at twelve (12) locations along the 
Southern, Western, and Central shoreline areas (SS-W1 to SS-W8 and SS-E1 
to SS-E4), as shown on Figure 4-2.  Samples were located at mudline 
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elevations equal to or above -2.0 feet MLLW.  Surface sediment was collected 
from the top 12 centimeters using a 3-inch gravity core liner (push core).  
Dedicated core liners were used for each push core.  Homogenized samples 
from each push core were submitted to ARI for mercury testing.   

4.2 Surface Sediment Physical and Chemical 
Results  
Six (6) surface sediment grab samples were submitted to ARI for physical and 
chemical analyses, as designated by the OMMP.  The following section 
describes the physical results and analyses and chemical results for surface 
sediment grabs.  Sampling observations from grab samples are provided in 
Table 4-1.  Chemical concentrations are provided in Table 4-2.  Supplemental 
sampling field observations and mercury concentrations are contained in 
Table 4-3.  The overall data quality objectives for collection and chemical 
testing of sediment samples were met, as set forth in the OMMP.   

4.2.1 Surface Sediment Physical Results  
Surface sediment physical results included observations of vegetation, fauna, 
and anthropogenic debris found during surface grabs.  All information was 
recorded on field logs at each sampling station.  Physical analyses included 
surface sediment texture.  Table 4-1 provides a summary of information 
contained on these field logs and from physical analyses.  Sampling locations 
are illustrated on Figure 4-1. 

Vegetation and Fauna 
Biota were noted during field observations in all surface grab samples (Table 
4-1). Clams, mussels, small and large worms, and tube worms were 
commonly observed in grab samples, along with less commonly observed 
algae.  Eelgrass blades were observed in samples SS-40, SS-75, and SS-WP-2, 
but these blades were not rooted. 

Debris 
Anthropogenic debris was encountered in a number of surface grabs.  
Occasional wood debris was noted in half of the samples ranging in size from 
0.1-1 feet.  One piece of concrete debris was encountered at SS-WP-1.   

Surface Sediment Texture 
Sediment texture is described in Table 4-2 for grab samples.  Samples SS-40, 
SS-75, WP-1, and WP-2 were mostly sand with smaller portions of fines.  
Gravel was highest in sample SS-WP-2 (6 percent).  Samples SS-301 
contained 88 percent fines (clay and silt fractions) and SS-76 contained 55 
percent fines.  This distribution of surface sediments is consistent with grain 
size analysis observed during Year 1 and 2 monitoring.  Observations of 
sediment texture for supplemental sampling are provided in Table 4-3.   
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4.2.2 Surface Sediment Chemical Results 
Chemical analyses were conducted for SMS constituents by Analytical 
Resources, Inc. Grab sample analytes included mercury, miscellaneous 
extractable semivolatile organic compounds (SVOCs), and conventional 
parameters (Table 4-2).  Supplemental shoreline samples were tested only for 
mercury (Table 4-3).  Mercury concentrations from grab samples are shown 
on Figure 4-1. Mercury results of both grab sampling and supplemental 
sampling are provided in Figure 4-2. 

OMMP Sampling  
Miscellaneous extractable SVOCs were either not detected or below SQS 
criteria for all compounds.  The results of Year 5 monitoring are consistent 
with historic data from Years 1 and 2.   

Conventional parameters analyzed included total solids and total organic 
carbon.  Total solids ranged from 47 to 79 percent.  These values are 
consistent with ranges of historic data from Year 1 (53.6-83.6 percent) and 
Year 2 (55-84.7 percent).  Total organic carbon content ranged from 0.454 to 
2.43 percent, with an average of 1.90 percent.   These values are consistent 
with values typically found in Bellingham Bay (averaging 2.0 percent, 
Ecology, 1994).  These values are also consistent with historic data collected 
from Year 1 (average 1.75 percent) and Year 2 (average 1.08 percent) 
(Anchor, 2001). 

Mercury concentrations at most sampled locations were below Sediment 
Quality Standards (SQS) criteria.  These samples included SS-301, SS-40, SS-
75, and SS-WP-2, as shown in Figure 4-1.  Mercury concentrations were 
intermediate between SQS and Cleanup Screening Level (CSL) 
concentrations at sample SS-76 (0.58 mg/kg), based on a mean of replicate 
measurements of 0.55 mg/kg and 0.60 mg/kg.  This sample was submitted for 
confirmatory biological testing as described in Section 4.3 below. 

Sample SS-WP-1 (2.65 mg/kg), located in the southern corner of the log pond, 
contained mercury above the CSL (0.59 mg/kg) and the site-specific 
bioaccumulation screening level (BSL; 1.2 mg/kg) based on a mean of 
replicate results of 2.6 and 2.7 mg/kg.  The presence of a BSL exceedance in 
this area represents a change from earlier results.  No mercury concentrations 
above SQS criteria (0.41 mg/kg) were detected in previous sampling in 2001 
or 2002.   

Supplemental Shoreline Samples 
Supplemental testing was performed to document the lateral extent of impacts.  
Mercury concentrations at stations along the Central Log Pond shoreline 
(stations SS-E1 through SS-E4) were all below the SQS.  In the Southern and 
Western areas of the Log Pond, elevated mercury concentrations were 
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detected at four locations adjacent to station SS-WP-1 (grab sample with 
mercury above CSL).  These samples included SS-W1, SS-W2, SS-W4, and 
SS-W6.  One of these locations (SS-W4) was located outside the footprint of 
the original cap as described in the Engineering Design Report (Anchor, 
2000).  The remaining exceedances were located adjacent to this area.  These 
exceedances were located both within the areas constructed as a thin-layer cap 
(along the Western bulkhead) and within the areas constructed as a thick cap 
(3-feet or greater cap thickness), immediately offshore of sample station SS-
W4 (see Figure 4-2).   

Samples collected further offshore of these stations did not exhibit 
exceedances of the SQS (SS-W3, SS-W5, SS-W7, SS-W8), confirming that 
areas of sediment impact are limited to the extreme southwest corner of the 
Log Pond shoreline, adjacent to an area not capped as part of the Interim 
Action.   

4.3 Surface Sediment Biological Testing 
Bioassay testing was conducted on sediment collected during grab sampling 
for sample SS-76 based on elevated mercury concentrations above SQS 
criteria.  Bioassay testing was not conducted on sample SS-WP-1 because this 
sample also exceeded the BSL.   

Surface sediment samples were originally collected in August 2005.  Bioassay 
testing was conducted on sample SS-76 and reference sample RR-02 for 
comparison purposes by Vizon Scitec of Vancouver, BC.  Sample RR-02 
contained similar grain size and physical properties as sample SS-76.  Testing 
was initiated within the maximum 8-week hold time.  The following marine 
bioassay tests were conducted on each sediment sample within the maximum 
8-week hold time:   

• Acute 
► 10-day amphipod mortality test using Eohaustorius estuaries 
► Larval normal development test using Mytilus galloprovincialis 

• Chronic 
► 20-day juvenile polychaete growth test using Neanthes 

arenaceodentata. 
 

Bioassay testing was initiated in October 2005, however, performance 
standards were not met for the larval development and juvenile polychaete 
tests.  Retesting within the maximum 8-week hold time was not possible.   

Results for the marine amphipod test met reference and control test 
acceptability criteria, as presented in Table 4-4.  Sample SS-76 passed SQS 
criteria.   



Year 5 Monitoring Report Interim Remedial Action Log Pond Cleanup/Habitat Restoration –  
Log Pond, Bellingham, Washington 

PORTB-18876-230 4-5 

Surface sediment was recollected from station SS-76 and the reference station 
on March 13 and 14, 2006.  Sampling methods and locations were identical to 
those used during the 2005 round of sampling.  Testing was initiated within 
the maximum 8-week holding time by Northwestern Aquatic Sciences of 
Newport, OR.  Results of the juvenile polychaete test and larval development 
test are summarized in Tables 4-5 and 4-6, respectively.  Table 4-7 provides 
reference and control bioassay performance standards, and Table 4-8 provides 
SQS and CSL biological effects criteria.  Bioassay endpoint evaluations are 
presented in Table 4-9.   

Juvenile polychaete and larval development tests met test acceptability 
requirements for reference and control sediment (See Tables 4-5 and 4-6).  
Sample SS-76 passed SQS criteria for the juvenile polychaete and larval 
development tests, as shown in Table 4-8.   

4.4 Conclusions 
The majority of OMMP-specified surface sediment stations contained 
mercury concentrations below SQS criteria (SS-40, SS-301, SS-75, and SS-
WP-2).  Sample SS-76 contained mercury concentrations slightly above the 
numeric SQS criteria for mercury; however, this sample passed all three 
conformational bioassay tests, indicating that this station complies with SMS 
criteria.   

Erosional areas sampled along the Central Log Pond shoreline showed 
mercury concentrations below SQS criteria.  This area is subjected to the 
highest wave energies and has exhibited cap edge erosion.  However, the cap 
thickness to date remains sufficient to have maintained containment over the 
sediments capped in this area.   

In the Southwest corner of the Log Pond, results indicate that the surface 
detections of mercury at SS-WP-1 were caused by the resuspension of 
impacted sediments in the extreme southwestern corner of the Log Pond.  The 
current distribution of mercury exceedances is very limited in extent.  
Additional actions are warranted to correct conditions in this area as part of 
the final cleanup of the Whatcom Waterway site.  Such actions have been 
incorporated into the site Feasibility Study. 
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5 Subsurface Sediment Monitoring 
Subsurface sediment sampling was used to verify the cap’s effectiveness at 
blocking the upward migration of mercury through the cap.  This section 
describes the methods and the results of sediment coring for Year 5.   

5.1 Subsurface Sediment Sampling Activities 
Subsurface sediment cores were collected from the Log Pond on August 31, 
2005.  Samples were taken from four (4) locations within the Log Pond (SC-
40, SC-75, SC-76, and SC-301), as shown in Figure 1-1.  Subsurface cores 
were collected using a vibracore sampler and processed at ARI.   Sediment 
sampling logs are provided in Attachment B.   

Sample intervals are designated in the OMMP based on physical observations 
of the Phase I and II capping layers.  The Phase I cap consisted of fine to 
medium sand while the Phase II cap consisted of very sandy silt to very silty 
sand (Anchor, 2001).  A summary of target sampling intervals for each 
sediment core is specified below: 

• Interval A – 0.4 to 1.0 feet below mudline 
• Interval B – 1.0 to 1.5 feet below mudline 
• Interval C – 1.0 to 1.5 feet above the Phase I/II cap interface 
• Interval D – 1.0 to 1.5 feet above the bottom of the Phase I cap 
• Interval E – 1.0 to 1.5 feet below the bottom of the Phase I cap 

(original material). 

As with Year 1 and Year 2 monitoring, the total number of intervals collected 
in each core varied with designed cap thickness.  Due to the variation in cap 
thickness, it was not possible to collect all intervals in each core.  However, 
more samples were collected from Log Pond cores from Year 5 monitoring 
than from Year 1 monitoring in depositional areas (SC-301, SC-40, and SC-
75).  A summary of the material present in each core is listed below: 

• Core SC-40:  The Phase I cap was identified at 0.4 feet below 
mudline and extends to the interface with original material at 2.0 
feet below mudline.  Interval A was collected at 0.4-1.0 feet below 
mudline (SC-40A).  Interval B was collected 1.0-1.5 feet below 
mudline (SC-40B).  Interval E was collected at 3.0-3.5 feet below 
mudline (SC-40E).     

• Core SC-75:  The Phase I cap was identified at the mudline and 
extends to the interface with original material at 5.2 feet below 
mudline.  Interval A was collected at 0.4-1.0 feet below mudline 
(SC-75A).  Interval B was collected 1.0-1.5 feet below mudline 
(SC-75B).  Interval D was collected at 3.7-4.2 feet below mudline 
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(SC-75D).  Interval E was collected at 5.7-6.2 feet below mudline 
(SC-75E).   

• Core SC-76:  The Phase I cap was identified at 0.4 feet below 
mudline and extends to the interface with original material at 4.8 
feet below mudline.  Interval A was collected at 0.4-1.0 feet below 
mudline (SC-76A).  Interval B was collected 1.0-1.5 feet below 
mudline (SC-76B).  Interval D was collected at 3.4-3.9 feet below 
mudline (SC-76D).  Interval E was collected at 5.8-6.4 feet below 
mudline (SC-76E).   

• Core SC-301:  The Phase I/II cap interface was identified at 3.9 feet 
below mudline.  Interval A was collected at 0.4-1.0 feet below 
mudline and (SC-301A).  Interval B was collected 1.0-1.5 feet 
below mudline (SC-301B). Interval C was collected at 2.4-2.9 feet 
below mudline (SC-301C).  Interval D was collected at 5.5-6.0 feet 
below mudline (SC-301D).  Interval E was collected at 7.0-7.4 feet 
below mudline ( SC-301E).  

5.2 Subsurface Sediment Physical and 
Chemical Results 
Sixteen (16) subsurface sediment samples were submitted to ARI for chemical 
analyses in accordance with PSEP protocols as designated by the OMMP.  
The purpose of subsurface sampling was to examine the vertical distribution 
of chemicals of concern in order to assess cap integrity.   Physical analyses 
included grain size, and chemical analyses included mercury, miscellaneous 
extractable compounds, and conventional parameters.  Results are presented 
in Table 5-1.   

5.2.1 Subsurface Sediment Physical Results 

Subsurface Sediment Texture 
The sediment texture in Intervals A-D was consistent with typical cap 
material, including very sandy silt to very silty sand.  Grain size in Interval E 
was silty sand and was consistent with previous descriptions of original 
material (e.g., Anchor, 2000). Cap material at locations SC-40, SC-75, and 
SC-76 was predominantly sand.  Cap material in intervals A through C at 
location SC-301 was slightly sandy silt.  Interval E at this location was sand.   

5.2.2 Subsurface Sediment Chemistry Results 

Mercury 
Mercury concentrations in the shallow subsurface (Intervals A-D) at stations 
SC-301, SC-40, and SC-75 were very low and were consistently below the 
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mercury SQS (0.41 mg/kg).  Mercury concentrations in these samples ranged 
from 0.07-0.12 mg/kg.  These shallow subsurface sediments represent Phase I 
and II cap samples.  Mercury was below method reporting limits at station 
SC-76. 

The deeper subsurface sediments, representing sediments underlying the cap 
(Interval E), had mercury exceedances at each station.  Concentrations  were 
9.6 mg/kg at SC-301, 151 mg/kg and 153 mg/kg (reanalysis) at SC-40, 1.6 
mg/kg at SC-75, and 1.5 mg/kg at SC-76.  These values are similar to Year 1 
mercury reported results (Anchor, 2001).   

The lack of elevated mercury concentrations in cap sediments confirm that the 
sediments underlying the cap are being successfully contained and that no 
recontamination through vertical migration of mercury is occurring.   

Miscellaneous Extractable Compounds 
Of the miscellaneous extractable compounds analyzed only phenol and 4-
methylphenol were detected.  Sample SC-75E, measured from the underlying 
sediments, had a phenol concentration of 0.021 mg/kg and 4-methylphenol 
concentration of 0.05 mg/kg, each of which is well below SQS criteria. 

Conventional Parameters 
Conventional parameters analyzed included total solids and total organic 
carbon.  Total solids were higher in cap material (57.3 to 92.7 percent) than in 
underlying cap material (41.6 to 51.3 percent).  Total organic carbon was in 
ranges typical of Puget Sound sediment in cap material (0.097 to 2.08 
percdent).  Underlying cap material had higher organic carbon content (3.29 
to 12.5 percent), consistent with previous sampling results for the Log Pond 
area prior to capping. 

5.3 Conclusions 
Subsurface chemical results confirm that mercury and other chemicals are not 
migrating upward through the capping sediments.  The impacted sediments 
remain stable beneath the capping sediment, consistent with the project 
engineering design.  The cap continues to isolate the underlying impacted 
sediment, consistent with the Engineering Design Report (Anchor, 2000). 
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6 Biological Monitoring 
Three types of biological monitoring were performed, consistent with the 
OMMP.  These included crab tissue mercury-bioaccumulation to investigate 
the cap’s effectiveness in controlling bioaccumulation exposures.  Juvenile 
Dungeness crab (Cancer magister) samples were collected at three stations in 
the Log Pond and whole tissue crab analysis was performed for mercury by 
BrooksRand, LLC.   

6.1 Crab Tissue Monitoring 
6.1.1 Juvenile Crab Sampling Activities 

Juvenile Dungeness crab tissue sampling was conducted on August 30, 2005 
at stations SS-74, SS-75, and SS-76 in the Log Pond.   Crabs were collected in 
crab pots baited with crab bait purchased at a local fisheries supply shop.  
Attempts at collecting reference area crabs were made in west Bellingham 
Bay near Portage Island on September 1 and 2, 2005 and in Chuckanut Bay 
and off Post Point on October 20 and 21, 2005.  No juvenile Dungeness crabs 
were captured during these four attempts, though large numbers of Red Rock 
crabs and Graceful crabs were present at these locations.  As such, crab tissue 
data was compared against Year 2 reference samples.   

Three juvenile crab replicate samples from each of the Log Pond stations were 
comprised of two to three juvenile crabs.  The tissue samples were analyzed 
by the lab according to the OMMP.   The results are listed in Table 6-1 and 
depicted in Figure 6-1.  Laboratory data reports are contained in Attachment 
C. 

6.1.2 Juvenile Crab Results 
Juvenile Dungeness crabs ranged in carapace length from 62 to 108 mm.  
Whole body total mercury concentrations in crabs ranged from 0.0194 to 
0.0375 mg/kg wet weight (Table 6-1).  The arithmetic mean value was 0.028 
mg/kg wet weight; this value was the same as the arithmetic mean of the 
reference sample.  By comparison, the Year 5 arithmetic mean was similar to 
data from Years 1 (0.023 mg/kg ww) and 2 (0.020 mg/kg ww).  Figure 6-1 
shows that whole body total mercury concentrations were not significantly 
different from reference crabs collected in 2002 (Year 2).  The whole-body 
mercury concentrations were 10 times lower than conservative benchmark 
concentrations created for human and wildlife consumption (Anchor and Hart 
Crowser, 2000). 

The relatively low concentrations of mercury detected in the Year 5 juvenile 
crab tissue samples are not significantly different from natural background 
levels.  These results demonstrate the effectiveness of the cap in controlling 
bioaccumulation exposures.  This conclusion is consistent with previous 
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findings based on data collected in Years 1 and 2 (i.e., Anchor, 2001 and 
2002).  

6.2 Fish Utilization 
Juvenile salmonids utilization of the Log Pond was evaluated during the 
baseline survey (July 2000) and Year 2 monitoring during the spring 
outmigration period using beach seining.  Available beach seine data from the 
Log Pond is provided in this section.  Year 5 monitoring results are based on 
data collected by the Lummi Nation.  The methods differed from those 
employed during baseline and Year 2 monitoring.   

6.2.1 Fish Sampling Activities 
The OMMP includes beach seine sampling to investigate fish utilization of the 
Log Pond.  Previous seining was conducted as part of the baseline and Year 2 
monitoring events.  The Year 5 monitoring event was conducted using seining 
data collected by the Lummi Nation in the Log Pond under scientific 
collection permits.  Based on discussions with the US Fish and Wildlife 
Service (USFWS), National Marine Fisheries Service (NMFS), and 
Washington Department of Fish and Wildlife (WDFW), additional beach 
seining was not conducted because the data would be redundant with the 
Lummi Nation data, and the additional disturbance to the juvenile salmonids 
was considered unwarranted by the agencies.   

Beach seine data presented in Table 6-2 are summaries of organisms collected 
by Alan Chapman of the Lummi Nation in the Log Pond under separate 
scientific collection permits.  Beach seine sampling was conducted in 
December 2004 and January, March, April, May, June, and July 2005.  Data 
collected in May, June, and July overlap with juvenile salmonid outmigration 
periods monitored during Year 2.   

6.2.2 Fish Sampling Results 
Beach seine catches were identified to species and enumerated.  All fish were 
released back into the water at their point of capture.  Three Chinook salmon 
and five chum salmon were identified during the monitoring events.  
Salmonids were observed in March, April, May, and June 2005.  Results 
confirm that the restored Log Pond area continues to be utilized by juvenile 
salmonids as observed during baseline and Year 2 monitoring.   

6.3 Benthic and Epibenthic Recolonization 
Benthic and epibenthic recolonization was evaluated in the Log Pond by 
Western Washington University’s Huxley College of Environmental Studies 
using methods described in the OMMP.  The benthic and epibenthic 
community report is included in Attachment E.   
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7 Recommendations 
Year-5 monitoring of the Log Pond has been completed consistent with the 
OMMP. The results are generally favorable and demonstrate that the principal 
features of the cap are performing within project design limits. Key 
observations from the Year-5 monitoring include the following:   

• Submerged cap areas are functioning as designed, with stability of 
the cap surface and continued compliance with SMS standards.  

• Core sampling results confirm that the cap is successfully 
containing subsurface impacted sediments, with no upward 
migration of constituents into the bottom cap layers 

• Well point sampling demonstrates that groundwater discharges to 
the cap are below applicable water quality limits, and are below the 
source control levels established in the Engineering Design Report 
(Anchor 2000).  

• Biological sampling continues to show that the restored Log Pond 
area is utilized by juvenile salmonids and other fish, and that 
recolonization by benthic and epibenthic invertebrates occurred 
and has been maintained. 

• Monitoring of mercury concentrations in crab tissue confirms that 
mercury bioaccumulation is being prevented, and that crab tissue 
levels are not significantly different from those in crabs collected 
from clean reference sites.  

While overall monitoring data are favorable, the Year-5 monitoring did, 
however, show that wave energies are sufficient in some shoreline cap areas 
to resuspend some of the capping sediments. Limited areas of erosion have 
been noted along the Central and Southwest shoreline edges of the Log Pond 
cap. In the Central shoreline area, the erosion has not been sufficient to expose 
underlying sediment or to trigger cap recontamination. In the southwest corner 
of the Log Pond, the cap erosion has been minimal, but impacted sediments 
from an adjacent non-capped area have been resuspended, and this material 
has impacted surface conditions in the immediately-adjacent area.  

Consistent with Ecology expectations and with the contingency measures 
defined in the Engineering Design Report and OMMP, enhancements to the 
shoreline edges of the Log Pond cap are to be implemented as part of the final 
Remedial Action for the Whatcom Waterway site. These enhancements are 
discussed as part of the site Feasibility Study. These measures will minimize 
the potential for future erosion of the cap edges, and will correct surface 
conditions in the southwest corner of the Log Pond. 
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The next scheduled full monitoring event for the Log Pond is the Year-10 
monitoring event, scheduled for 2010. Based on the OMMP, and after review 
of the findings from the Year 1, 2 and 5 monitoring events, the Year-10 
monitoring event should include the following parameters: 

• Bathymetric monitoring to verify continued stability of the 
submerged cap areas and to monitor the performance of the cap 
enhancements to be implemented in shoreline cap areas. 

• Surface chemical testing for mercury and phenolic compounds to 
verify compliance with performance standards for surface 
sediments.  

• Well point testing of mercury concentrations to verify that upland 
groundwater discharges are consistent with surface water quality 
criteria and are protective of cap sediment quality. 

• Biological monitoring, including juvenile crab tissue 
measurements to verify that mercury bioaccumulation is not 
occurring, and review of beach seining data collected by others. 
Consistent with discussions with USFWS, NMFS, and DFW, 
additional project-specific beach seining is not recommended, in 
order to minimize unnecessary disturbance of juvenile salmonids. 

• We recommend that a diver survey be used in place of benthic, 
epibenthic testing to monitor cap recolonization. Results of 
benthic/epibenthic testing have demonstrated successful 
recolonization of the cap with sediment invertebrates. Full 
recolonization occurred during the first year following cap 
placement and has been consistently similar to reference stations in 
subsequent monitoring events.  A diver survey would be more 
useful in monitoring potential eel grass colonization within the 
project area.  

• Subsurface core sampling from Year 1 and Year 5 have 
demonstrated that no vertical migration of underlying sediments is 
occurring. Additional core sampling as part of the Year-10 
monitoring event is not recommended. This will avoid the potential 
for the invasive core sampling to cause cap recontamination.  

As specified in the OMMP, the Year-10 monitoring data will be summarized 
in a monitoring report and will be reviewed by Ecology (in consultation with 
the Corps and other agencies, consistent with the Bellingham Bay cooperative 
agreement) as part of the 5 year MTCA remedial action review.      
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Table 3-1   Summary of Well-Point Monitoring Data at the Log Pond

Year 1 Year 5 Year 1

Chronic Acute 2001 2005 2001

Field Measurements

   Turbidity NTU NA NA 5 1 2

   Conductivity µS/cm @ 25C NA NA 46,300 34,000 23,800

   Temperature Deg C NA NA 11.9 18.7 12.4

   pH pH units NA NA 7.1 7.3 7.6

   Redox mV NA NA -146 -304 -151

   Dissolved oxygen mg/L NA NA 0.2 3.3 0.4

Laboratory Measurements

   Total susp. Solids mg/L NA NA — 14.5 J 23.1 - 18.2 J 0.50 B

   Mercury – dissolved µg/L 0.025 1.8 0.0059 0.00118 0.0074 < 0.0026

   Mercury – total µg/L 0.025 1.8 0.0579 0.0223 0.0304

Notes:
NA - not applicable
J indicates an estimated concentration
B indicates the reported value is less than the reporting detection limit but greater than the method detection limit.
—  indicates no sample taken

WP-2Chemical Criteria     
(173-201A WAC)Units

WP-1

0

2005

Year 5

2002

Year 2

0.00285

0.00277

1.7

-227

7.5

19.8

4

0.0313

3.3

-95.0

7.5

3

Parameter

2002

Year 2

0.4

-138

7.1

0.1550

0.0721

41,800

15.9 15.1

20,400 26,000
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Table 4-1  Year 5 Surface Sediment Testing Observations at the Log Pond

Easting Northing Color Soil Type Biological Odor Sheen Attempt Comments Recovery 
Depth (cm)

Depth of 
Sample 

(cm)

Mudline 
Elevation 
(MLLW, ft)

Water
Depth-

Leadline
(ft) 

SS-40 8/30/2005 1600145.656 641472.8978 dark grey silty fine to 
medium sand

worm tubes to 3.5", 
abundant oligochates, 

17 bitium snails, 
algae, clam and 

mussel shells, 1 eel 
grass blade

slight sulfide-
like odor none first none 20 0-12 -7.1 11.8

SS-75 8/30/2005 1600371.811 641608.518 brownish 
grey

silty fine to 
medium sand

worm tubes to 3", 
trace shell fragments, 
dead mussel shells, 

eel grass blades 

none none first none 19 0-12 -7.0 9.9

SS-76 8/30/2005 1600704.392 641923.7035 dark grey to 
black

silty fine to 
medium sand 2.5" living clam none strong sulfide-

like odor first abundant wood 
fragments up to 2" 22 0-12 -7.7 9.3

SS-301 8/30/2005 1600402.304 641492.9087 black

silt with trace 
fine sand 
grading to 

slightly sandy 
silt

common oligochates none none first
wood 1.6" 

diameter, 2' long in 
jaws of grab

20 0-12 -4.4 10.1

SS-WP-1 8/30/2005 1600327.213 641237.2539 black slightly sandy 
clayey silt

abundant polychaetes,
trace shell fragments, 

1 cm hemigrappsis 
crab, trace 1/2" 

mussel shells, juvenile 
fish 1", algae

none none

second:  jaws 
were open on first 

attempt due to 
large rock

refused first grab- 
jaws were open on 
a rock- accepted 

second grab 

20 0-12 1.9 5.9

SS-WP-2 8/30/2005 1600628.498 641574.4003 grey 
sand trace 

gravel up to 2" 
diameter

trace worms and shell 
fragments, several 
blades eel grass 

none none first

1' long wood piece 
with 1 cm diameter, 

1 3" long 
1"diameter wood 

piece

22 0-12 -0.7 7.7

Notes:
All samples collected using hydraulic Vivien grab sampler.
Mudline elevations were calculated using leadline and height of tide elevations on the collection date
* Height of tide was determined using the XTide program provided online by the Biological Sciences Department, University of South Carolina, Columbia, South Carolina (http://tbone.biol.sc.edu/tide/sitesel.html)

Sample ID

Field Observations of Sample Sample Recovery Details

Date 
Collected

Coordinates
(WA State Plane 
NAD27 North)
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Table 4-2   Summary of Surface Sediment Grain Size and Chemistry Results at the Log Pond
Sample ID

Compound Sample Depth
Sample Date 2001 2002 2005 2001 2002 2005 2001 2002 2005 2001 2002 2005 2001 2002 2005 2001 2002 2005
Sample Year Year 1 Year 2 Year 5 Year 1 Year 2 Year 5 Year 1 Year 2 Year 5 Year 1 Year 2 Year 5 Year 1 Year 2 Year 5 Year 1 Year 2 Year 5

Conventionals - %
Total Organic Carbon — — 1.9 1.5 1.89 1.6 1.6 1.91 1 2.1 1.06 3.1 0.65 2.43 0.13 0.24 2.17 1.9 0.2 0.454
Total Solids — — 53.6 55 46.7 68.4 69.6 68.2 72.4 63.5 73.8 56.6 75.3 49 83.6 77.3 61.3 66.1 84.7 79.9

Grain Size - %
Gravel — — 0 1.3 0.2 0.3 2.9 0.3 0.4 0.4 0.1 1.6 0.2 1.0 5.1 2.1 1.8 1.2 6.8 6.3
Sand — — 8.5 13.4 11.7 84.1 49.1 74.4 92.8 55.9 85.2 61.4 92.9 43.8 94.2 94.9 62.7 55.7 91.6 92.5
Silt — — 76 70.7 69.5 11.1 27.2 13.9 4.4 27 9.1 29.1 4.6 39.3 0.7 2.0 18.9 35.7 1.4 0.6
Clay — — 15.5 14.6 18.7 3.8 20.7 11.5 2.4 16.7 5.6 7.9 2.1 15.9 0 1.0 16.5 7.4 0.2 0.6
Fines (total silt and clay) — — 91.5 85.3 88.2 14.9 47.9 25.4 6.8 43.7 14.7 37.0 6.7 55.2 0.7 3.0 35.4 43.1 1.6 1.2

Metals - mg/kg
Mercury 0.41 0.59 0.11 0.25 0.41 0.12 0.26 0.35 < 0.07 0.15 0.09 0.13 < 0.05 0.58 [3] < 0.05 0.08 2.65 [4] < 0.07 0.15 0.09

Miscellaneous Extractables - mg/kg
2,4-Dimethylphenol 0.029 0.029 < 0.019 < 0.02 < 0.059 [2] < 0.019 < 0.02 < 0.059 [2] < 0.019 < 0.02 < 0.019 < 0.019 < 0.02 < 0.059 [2] < 0.019 < 0.02 < 0.059 [2] < 0.019 < 0.019 < 0.019
2-Methylphenol 0.063 0.063 < 0.019 < 0.02 < 0.059 < 0.019 < 0.02 < 0.059 < 0.019 < 0.02 < 0.019 < 0.019 < 0.02 < 0.059 < 0.019 < 0.02 < 0.059 < 0.019 < 0.019 < 0.019
4-Methylphenol 0.67 0.67 < 0.019 < 0.02 < 0.059 < 0.019 < 0.02 < 0.059 < 0.019 < 0.02 < 0.019 < 0.019 < 0.02 < 0.059 < 0.019 < 0.02 < 0.059 < 0.019 < 0.019 < 0.019
Benzoic Acid 0.65 0.65 < 0.19 < 0.2 < 0.59 < 0.19 < 0.2 < 0.59 < 0.19 < 0.2 < 0.19 < 0.19 < 0.2 < 0.59 < 0.19 < 0.2 < 0.59 < 0.19 < 0.19 < 0.19
Benzyl Alcohol 0.057 0.073 < 0.019 < 0.02 < 0.059 [1] < 0.019 < 0.02 < 0.059 [1] < 0.019 < 0.02 < 0.019 < 0.019 < 0.02 < 0.059 [1] < 0.019 < 0.02 < 0.059 [1] < 0.019 < 0.019 < 0.019
Pentachlorophenol 0.36 0.69 < 0.095 < 0.099 < 0.3 < 0.097 < 0.098 < 0.29 < 0.094 < 0.098 < 0.097 < 0.096 < 0.098 < 0.3 < 0.096 < 0.098 < 0.29 < 0.095 < 0.096 < 0.096
Phenol 0.42 1.00 < 0.019 < 0.020 < 0.059 < 0.019 < 0.02 < 0.059 < 0.019 < 0.02 0.052 < 0.019 < 0.02 < 0.059 < 0.019 < 0.02 < 0.059 < 0.019 < 0.019 < 0.019

Notes: [1]  =  Value is non-detect.  RDL exceeds SQS Criteria.  MDL passes criteria. 
[2]  = Value is non-detect. RDL exceeds both SQS and CSL Criteria.  MDL passes criteria. 
[3]  = Mean results of duplicate analyses.  Individual sample results were 0.55 and 0.60 mg/kg.  This sample was subsequently analyzed by confirmatory bioassays and passed all SMS criteria.
[4]  = Mean results of duplicate analyses.  Individual sample results were 2.7 and 2.6  mg/kg.
* = Duplicate measurement after reextraction and reanalysis
— = No criteria value established
< =  Below laboratory instrument detection limit
Y = Reporting limit is raised due to instrument activity.  Compound not detected.
B = Analyte was detected in the blank as well as the sample.
Bold = value exceeds laboratory detection limit
Bold and underline = value exceeds numeric SQS Criteria

SMS Criteria

SQS CSL

SS-301
0-0.4'

SS-40
0-0.4'

SS-75
0-0.4'

SS-WP-2
0-0.4'

SS-76
0-0.4'

SS-WP-1
0-0.4'
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Table 4-3  Summary Description and Mercury Results of Log Pond Compliance Monitoring Supplemental Sampling

Easting Northing

10/21/2005 Push Core 1600553.9 641672.7 Brownish Gray wet, slightly silty SAND, 
medium grains none none 0-12 -2.0 0.05

10/21/2005 Push Core 1600606.2 641763.9 Gray wet to moist slightly silty 
SAND, medium grains none none 0-12 -2.1 0.04

10/21/2005 Push Core 1600670.9 641841.2 Grayish Brown slightly silty SAND, 
med grains

slight 
sulfide none 0-12 -2.1 0.06

10/21/2005 Push Core 1600739.2 641911.4 Dark Gray wet SANDY SILT none none 0-12 -2.0 0.15

10/21/2005 Push Core 1600322.9 641300.3 Black very wet SILT moderate 
sulfide none 0-12 -1.9 2.00

10/21/2005 Push Core 1600272.3 641257.0 Dark Olive 
Gray

wet SAND, medium to 
coarse grains

slight 
sulfide none 0-12 1.3 0.43

10/21/2005 Push Core 1600370.7 641252.9 Grayish Brown
moist SAND, medium to 

coarse multicolored 
grains

none none 0-12 3.6 0.13

10/21/2005 Push Core 1600314.9 641198.3 Gray wet SAND, medium to 
coarse grains none none 0-12 4.0 2.08

10/21/2005 Push Core 1600366.6 641388.7 Dark Gray very wet CLAYEY SILT slight 
sulfide none 0-12 -1.7 0.30

10/21/2005 Push Core 1600211.7 641319.6 Dark Olive 
Gray

wet SILTY SAND, fine to 
medium grains

slight 
sulfide none 0-12 0.0 0.52

10/21/2005 Push Core 1600226.4 641333.3 Dark Gray wet slightly silty SAND, 
fine to medium grains none none 0-12 -2.5 0.12

10/21/2005 Push Core 1600418.0 641340.6 Dark Gray very wet CLAYEY SILT slight 
sulfide none 0-12 1.2 0.18

Notes:

*  = Mean results of duplicate analyses.  Individual sample results were 2.70 and 1.45 mg/kg.

SS-W7

SS-W8

Sample 
ID

Compliance Monitoing Supplemental Sampling

SS-W3

SS-W4

SS-W5

SS-W6

SS-E3

SS-E4

SS-W1

SS-W2

Mudline elevations for push core samples were estimated from bathymetry data mapped on October 12, 2005.  Elevations for Van Veen grab samples were estimated based on wate
depth and tide measurements.

Coordinates
(WA State Plane NAD27 North)Date 

Collected Method Color Soil Type Odor 

SS-E1

Mercury
 (mg/kg)

SS-E2

Sheen
Depth of 
Sample 

(cm)

Estimated 
Elevation 
(ft MLLW)
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Sample Location Replicate Initial Count Final Count Percent Mortality

A 20 20 0
B 20 19 5
C 20 20 0
D 20 17 15
E 20 18 10

Mean 6
A 20 19 5
B 20 20 0
C 20 19 5
D 20 20 0
E 20 20 0

Mean 2
A 20 16 20
B 20 13 35
C 20 14 30
D 20 15 25
E 20 18 10

Mean 24
A 20 19 5
B 20 19 5
C 20 20 0
D 20 20 0
E 20 17 15

Mean 5

IJW-RR-02

Table 4-4  Summary of Bioassay 10- Day Amphipod Testing 
                  (Eohaustorius estuarius ) 

SS-76

Control-1

Control-2
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Sample 
Location Replicate Initial 

Count
Final 

Count
Percent 
Survival

Total Worm 
Weight (mg)

Average 
Weight Per 
Worm (mg)

Mean Individual 
Growth Rate 
(mg/ind/day)

A 5 5 100 18.50 3.70 0.87
B 5 5 100 23.80 4.76 1.14
C 6 6 100 22.20 3.70 1.06
D 5 4 80 18.80 4.70 0.88
E 5 5 100 25.90 5.18 1.24

Mean 96 21.84 4.41 1.04
A 5 5 100 23.4 4.68 1.12
B 5 5 100 19.8 3.96 0.93
C 5 5 100 24.6 4.92 1.18
D 5 5 100 22.1 4.42 1.05
E 5 5 100 23.7 4.74 1.13

Mean 100 22.72 4.54 1.08
A 5 5 100 23.8 4.76 1.14
B 5 5 100 21.6 4.32 1.02
C 5 5 100 26.3 5.26 1.26
D 5 5 100 17 3.40 0.8
E 5 5 100 14.6 2.92 0.67

Mean 100 20.66 4.13 0.98

SS-76

IJW-RR-02

Table 4-5 Summary of Bioassay 20-Day Growth Juvenile Polychaete Testing
                 (Neanthes arenaceodentata)

Control-1
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Initial Number of Number Number Total
Embryos, T=0 Normal Abnormal Number

A 259 248 9 257 1.02
B 233 217 16 233 0.89
C 235 236 8 244 0.97
D 253 243 7 250 1.00
E 241 207 5 212 0.85

Mean 244 230 9 239 0.94

Number Number Total
Normal Abnormal Number

A 183 4 187 0.75
B 128 3 131 0.52
C 166 4 170 0.68
D 126 5 131 0.52
E 208 3 211 0.85

Mean 162 4 166 0.66

Number Number Total

Normal Abnormal Number

A 165 22 187 1.02
B 176 30 206 1.09
C 159 15 174 0.98
D 93 27 120 0.57
E 100 36 136 0.62

Mean 139 26 165 0.855

Notes:  
Replicates were run using standard method
N = normal counts
Subscripts: R2 = reference sediment RR-02, C = negative control

Table 4-6 Summary of Bioassay Larval Mortality Testing (Mytilis 

Mean Normal 
Survival 
(NT/NR2)

Site Replicate

Sea Water 
Control

Site

NC/Mean 
Initial

SS-76

Replicate NR2/NC

Replicate

Site

Reference 
(RR-02)
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Table 4-7  Reference and Control Bioassay Performance Standards

Criteria Pass or 
Fail? Criteria Pass or 

Fail?

Amphipod
The control has a mortality of less than 10 

percent (MC < 10%) Pass
The reference has a mortality of less than 

25 percent (MR < 25%) Pass

Juvenile Polychaete

The control has a mortality of less than 10 
percent and a target mean individual 

growth rate of 0.72 mg per individual per 
day.  Control growth rates below 0.38 mg 
per individual per day will be considered a 
QA/QC failure (PSDDA, 1996) (MC > 10% 

and MIG ≥ 0.38 mg)

Pass

The reference has a mean individual 
growth rate greater than or equal to 80 

percent of the growth rate measured in the 
control (MIGR/MIGC < 0.80)

Pass

Larval
The control has a mean normal 

survivorship of greater than 70 percent of 
the initial count (NC/I ≥ 0.70)

Pass

The reference has a mean normal 
survivorship of greater than or equal to 65 
percent of the mean normal survivorship 
measured in the control (NR/NC ≥ 0.65)

Pass

Source: (Ecology, 1998b)
M = mortality, MIG = mean individual growth rate, N = normal counts, I = initial count
Subscripts: C = negative control, R = reference sediment

Control Reference
Biological Test
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Table 4-8  Biological Effects Criteria1

Biological Test SQS Biological Criteria CSL Biological Criteria

Amphipod

The test sediment has a significantly higher (t-
test, p = 0.05) mean mortality than the 
reference sediment, and the test sediment 
mean mortality exceeds 25 percent 
(MT>25%)

The test sediment has a significantly higher (t-
test, p = 0.05) mean mortality than the 
reference sediment, and the test sediment 
mean mortality is more than 30 percent 
greater (MR-MT > 30%) than the reference 
sediment mean mortality

Juvenile Polychaete

The mean individual growth rate in the test 
sediment is less than 70 percent of the mean 
individual growth rate in the reference 
sediment (MIGT/MIGR < 0.70), and the test 
sediment biomass is significantly different (t-
test, p = 0.05) from the reference sediment 
biomass

The mean individual growth rate in the test 
sediment is less than 50 percent of the mean 
individual growth rate in the reference 
sediment (MIGT/MIGR < 0.50), and the test 
sediment biomass is significantly different 
(t-test, p = 0.05) from the reference sediment 
biomass

Larval

The test sediment has a mean survivorship 
of normal larvae that is significantly less (t-
test, p = 0.05) than the mean normal 
survivorship in the reference sediment, and 
the mean normal survivorship as a 
percentage of the negative control is less 
than 85% than the mean normal survivorship 
in the reference sediment as a percentage of 
the negative control [(NT/NR)<0.85]

The test sediment has a mean survivorship 
of normal larvae that is significantly less (t-
test, p = 0.05) than the mean normal 
survivorship in the reference sediment, and 
the mean normal survivorship as a 
percentage of the negative control is less 
than 70% than the mean normal survivorship 
in the reference sediment as a percentage of 
the negative control [(NT/NR)<0.70]

1 SMS Bioassay Evaluation Endpoints - Ecology, 1998b
M = mortality, MIG = mean individual growth rate, N = normal counts, I = initial count
Subscripts: C = negative control, R = reference sediment
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Table 4-9 Bioassay Endpoint Evaluation

Bioassay Test Site
SQS/CSL 

Bioligical Criteria 
(Pass/Fail) 2

Amphipod
SS-76 Pass

Juvenile Polychaete
SS-76 Pass

Larval
SS-76 Pass

2 SQS and CSL Biological Criteria for each bioassay are stated in Table 6.
M = mortality, N = normal counts, MIG = mean individual growth rate
Subscripts: R = reference sediment, T = test sediment, C = negative control
The test sample was compared to Reference 2 (RR-02) due to similarities in percent fines

Exceeds CSL Effect 
Criteria (Yes/No)

No

No

No

(N T /N R )<0.70

Statistical Difference 
Present (Yes/No) 1       

 t-test, p=0.05

Exceeds SQS Effect 
Criteria (Yes/No)

MIG T /MIG R <0.70

(N T /N R )<0.85

No

No No

MIG T /MIG R <0.50

M T  > 25%, Absolute M R -M T >30%

1 Statistical analyses conducted to determine if test sediment performance is significantly lower than reference sediment (p=0.05) using 
DMMP/SMS Bioassay Statistics Program Beta v2.0c developed by the Corps of Engineers, Seattle District.

No

No No
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Table 5-1  Year 5 Subsurface Sediment Data

Sample ID SC-301 SC-40 SC-75 SC-76
Sample Depth SC-301A SC-301B SC-301C SC-301D SC-40A SC-40B SC-75A SC-75B SC-75D SC-76A SC-76B SC-76D SC-301E SC-40E SC-75E SC-76E

Sample Date 8/31/2005 8/31/2005 8/31/2005 8/31/2005 8/31/2005 8/31/2005 8/31/2005 8/31/2005 8/31/2005 8/31/2005 8/31/2005 8/31/2005 8/31/2005 8/31/2005 8/31/2005 8/31/2005
Conventionals - %
Total Organic Carbon — — 2.08 1.83 1.59 0.132 0.15 0.345 1.55 0.121 0.097 0.06 0.108 0.163 7.25 6.29 3.29 12.5
Total Solids — — 57.3 61.7 60.1 84.1 79.2 76.7 78.8 92.7 89.5 91.2 90.9 79.9 51.3 41.6 47.3 43.5

Grain Size - %
Gravel — — < 0.01 0.4 < 0.01 7.5 0.4 0.5 0.2 0.2 0.6 0.6 0.3 1.1 12.3 0.2 5.3 7
Sand — — 8.2 9.9 7.8 91 97.5 96.6 85.6 98.6 98.1 98.5 96.1 95.7 44.4 26.4 21.8 53.5
Silt — — 79.9 76.4 83.3 0.7 0.8 1.2 11.1 0.4 0.4 0.6 3.2 2.5 24.1 39.9 35.5 24.9
Clay — — 11.8 13.2 8.9 0.7 1.5 1.7 3.3 0.7 0.8 0.3 0.4 0.6 19.2 33.5 37.5 14.5

                
Metals - mg/kg
Mercury 0.41 0.59 0.12 0.12 0.11 < 0.05 U < 0.05 U 0.07 0.09 < 0.04 U < 0.04 U < 0.04 U < 0.05 U < 0.04 U 9.6 152 [3] 1.6 1.5

Miscellaneous Extractables - mg/kg
2,4-Dimethylphenol 0.029 0.029 < 0.02 < 0.02 < 0.019 < 0.019 < 0.019 < 0.02 < 0.02 < 0.02 < 0.019 < 0.02 < 0.019 < 0.02 < 0.077 [2] < 0.092 [2] < 0.02 < 0.096 [2]

2-Methylphenol 0.063 0.063 < 0.02 < 0.02 < 0.019 < 0.019 < 0.019 < 0.02 < 0.02 < 0.02 < 0.019 < 0.02 < 0.019 < 0.02 < 0.077 [2] < 0.092 [2] < 0.02 < 0.096 [2]

4-Methylphenol 0.67 0.67 < 0.02 < 0.02 < 0.019 < 0.019 < 0.019 < 0.02 < 0.02 < 0.02 < 0.019 < 0.02 < 0.019 < 0.02 < 0.077 < 0.092 0.05 < 0.096
Benzoic Acid 0.65 0.65 < 0.2 < 0.2 < 0.19 < 0.19 < 0.19 < 0.2 < 0.2 < 0.2 < 0.19 < 0.2 < 0.19 < 0.2 < 0.077 < 0.092 < 0.2 < 0.096
Benzyl Alcohol 0.057 0.073 < 0.02 < 0.02 < 0.019 < 0.019 < 0.019 < 0.02 < 0.02 < 0.02 < 0.019 < 0.02 < 0.019 < 0.02 < 0.077 [2] < 0.092 [2] < 0.02 < 0.096 [2]

Pentachlorophenol 0.36 0.69 < 0.099 < 0.098 < 0.096 < 0.097 < 0.097 < 0.098 < 0.097 < 0.099 < 0.097 < 0.098 < 0.097 < 0.098 < 0.39 [1] < 0.46 [1] < 0.098 < 0.48 [1]

Phenol 0.42 1.00 < 0.02 < 0.02 < 0.019 < 0.019 < 0.019 < 0.02 < 0.02 < 0.02 < 0.019 < 0.02 < 0.019 < 0.02 < 0.077 < 0.092 0.021 < 0.096

Notes: [1]  =  Value is non-detect.  RDL exceeds SQS Criteria.  MDL passes criteria. Subsample Description:
[2]  = Value is non-detect. RDL exceeds both SQS and CSL Criteria.  MDL passes criteria. SC-XXA - sample interval 0.4 to 1.0 ft below mudline
[3]  = Mean results of duplicate analyses.  Individual sample results were 151 and 153 mg/kg. SC-XXB - sample interval 1.0 to 1.5 ft below mudline
* = Duplicate measurement after reextraction and reanalysis SC-XXC - sample interval 1.0 to 1.5 ft above the Phase I/II cap interface
— = No criteria value established SC-XXD - sample interval 1.0 to 1.5 ft above the bottom of the Phase I cap
< =  Below laboratory instrument detection limit SC-XXE - sample interval 1.0 to 1.5 ft below the bottom of the Phase I cap
Bold = value exceeds laboratory detection limit
Bold and underline = value exceeds SQS Criteria
Bold , underline, and italics  = value exceeds CSL Criteria

Compound

SMS Criteria

SQS CSL

Underlying Sediment SamplesPhase I and Phase II Cap Samples

SC-76SC-75SC-40SC-301
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Table 6-1   Summary of Crab Tissue (Cancer magister ) Data

Year 1 Year 2 Year 5 Year 1 Year 2 Year 5

2001 2002 2005 2001 2002 2005

SS-74-A 0.0207 0.0289 0.0291

SS-74-B 0.0487 0.0216 0.0284

SS-74-C 0.0176 0.0187 0.0375

SS-75-A 0.0171 0.0234 0.0225

SS-75-B 0.0237 0.0285 0.0354

SS-75-C 0.015 0.0215 0.0233

SS-76-A 0.0258 0.0143 0.0194

SS-76-B 0.0167 0.0152 0.0359

SS-76-C 0.0237 0.00954 0.0214

REF-1 — 0.0365 — — —

REF-2 — 0.0199 — — —

REF-3 — 0.308* — — —

0.010 0.006 0.007

Notes:
a) = Reference station for Year 2 was located near Portage Island in western Bellingham Bay.
Mercury concentrations have been blank corrected for Years 1, 2, and 5.
Values from Years 1 and 2 were provided by Anchor Environmental, LLC.
* = This sample result is an outlier.  The higher result is suspected to be a laboratory artifact.

Standard Deviation

Average Total Mercury 
Concentration 

Sample ID Sample 
Number 

Total Mecury (mg/kg; wet wt)

SS-74

Reference a

SS-75

SS-76

60, 71, 83, 
83, 83, 83

53, 68, 65, 
71, 52, 68

65, 78, 54, 
65, 55, 57

0.023 0.0280.020

Juvenile Crab Carapace Widths (mm)

59, 60, 63, 
53, 58, 59, 

55, 68

56, 67, 62, 
73, 58, 68

59, 68, 56, 
66, 67, 68

57, 64, 68, 
54, 60, 62, 
54, 58, 65

72,83, 70, 
90, 89, 108, 
93, 108, 102

88, 84, 
90, 85

85, 79, 74, 
68, 83
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Table 6-2   Summary of Fish Seining for the Log Pond
Date 12/22/2004 12/22/2004 1/3/2005 1/3/2005 3/10/2005 4/5/2005 4/18/2005 5/2/2005 5/27/2005 6/2/2005 6/21/2005 6/27/2005 7/13/2005 7/26/2005 Total

Salmonids
Chinook: total 1 1 1 3
Chinook: unmarked 1 1 1 3
Chum salmon 5 1 6

Other fish
Sculpin 2 2 7 6 10 11 6 1 12 5 1 63
Stickleback 1 2 3
Starry flounder 1 2 6 2 5 1 1 5 2 25
Pipefish 2 2
Shiner perch 25 2 27
Saddle 2 2
Lamprey 1 3 4
Shrimp 2 1 12 20 20 6 10 71
Dungeness crab 1 1

Observations
Tide Height 8.6 8.1 8.4 7.3 3.7 5.4 5.4 6 6 4.6 3 5.4 3.8 4.8
Clarity clear clear clear clear clear clear 30cm clear clear 63cm clear clear 80cm clear
Surface Salinity 20.9 20.9 22.6 22.6 23.3 22.8 2.7 14.1 23.4 3.9 23 11.1 4.9 14.4
Salinity @ 3 ft 20.9 20.9 30.4 30.4 27.8 24.5 5.9 22 27.9 24.6 24.6 18.3 5 20.5
Surface Temperature 8.2 8.2 5.9 5.9 10.4 8.8 10.9 13.7 15.7 15.9 18.5 16.4 20.6 16.1
Temperature @ 3 ft 8.2 8.2 8.3 8.3 9.6 8.8 9.6 13.7 14 16 18.1 16.6 20.6 20

Notes:

Consistent with discussions with USFWS, NMFS, and DFW, separate fish seining was not conducted as part of the Year 5 monitoring event in order to reduce unnecessary disturbance to 
juvenile salmonids.  The above sampling data has been reported for other seine activities conducted in the Log Pond by the Lummi Nation under the tribe's scientific collection permits.
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LOG POND CRAB TISSUE COMPLIANCE 
MONITORING RESULTS 

YEAR 5 LOG POND MONITORING REPORT 
WHATCOM WATERWAY, BELLINGHAM 

PORTB-18876-230 
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Note:
1.  For the 2002 reference, one of the three subsamples contained an outlier of 0.308 mg/kg ww.  
2.  Results from log pond samples from 2001, 2002, and 2005 are not significantly different (p<0.05) from the 2002 reference samples.
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Sample Length/Penetration Length:

=/

A
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Water Depth (ft):

Vessel:

Process Date:

Process Method:

Comments
(Recovered depth interval in feet)

C
al

c.
 In

 s
itu

Contacts are expanded

ML: Moist, firm, dark gray, sandy SILT.  Moderate
wood fragments to 2 x 0.5".  Strong sulfide-like odor
at 3.5'

SM: Moist, firm, gray slightly silty SAND.  Half clam
shell 1" diameter

SM: SAA grading to dark gray.

CL: Several clay lenses roughly 2" in thickness

SM: Moist, firm, gray slightly silty SAND.

ML: Moist, firm, dark gray, clayey SILT.  Abundant
wood fragments 1-3 x 2 ".  Trace sand.  Strong HC-
like odor, strong sulfide-like odor.

End of core at 6.7 feet

95.7

7.7 feet

SC-76
Log Pond Sediment Cores

PORTB-18876-270
Port of Bellingham

8/29/05
Marine Sediment Services

MSS aluminum motor vessel
Dale Dickenson

Marine

9.3 feet
-2.5 feet

48 44.8669 N 122 29.3766 W
NAD 83 MLLW

4 " round aluminum

8.0 feet

6.7 feet (95.7%)

SC-76-A
(0.4-1.0)

SC-76-B
(1.0-1.5)

SC-76-D
(3.4-3.9)

SC-76-E
(5.8-6.4)

Hg, Misc
Ex, TS,
TOC,
Grain
Size

Hg, Misc
Ex, TS,
TOC,
Grain
Size

Hg, Misc
Ex, TS,
TOC,
Grain
Size

Hg, Misc
Ex, TS,
TOC,
Grain
Size

7.0 feet
good

8/31/05
cut tube

No PID measurements taken.

D Berlin

6.7 7.0

No C Sample, as Phase 2 cap layer was not apparent.

No odor or sheen unless noted.
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Calculated Recovery
Sample Length/Penetration Length:

=/

A
na

ly
si

s

Water Depth (ft):

Vessel:

Process Date:

Process Method:

Comments
(Recovered depth interval in feet)

C
al

c.
 In

 s
itu

Contacts are expanded

SM: Moist, medium firm, brownish gray slightly silty
SAND.

ML: Moist, firm, SILT.  Moderate worm casings.  Live
clam at 0.5'.  Trace bark fragments 1 x 1".  Moderate
scent of decaying marine life.

SM: Moist, firm, gray, slightly silty fine-grained SAND.
Grades to medium to coarse with depth.

2.2'  Small wood fragments 1" x 0.5"

3.0'  Irregular shaped sandstone fragment 2 x 2.5"
with black sand.

4.4'  2 Small wood fragments 2 x 1"

ML: Moist, dense, dark gray, clayey SILT.  Trace
wood fragments  Strong sulfide-like odor.

5.6'  Moderate wood and shell fragments.  Strong
sulfide-like odor

End of Core at 6.4 feet

80 

7.0.feet

SC-75
Log Pond Sediment Cores

PORTB-18876-270
Port of Bellingham

8/29/05
Marine Sediment Services

MSS aluminum motor vessel
Dale Dickenson

Marine

12.1 feet
-5.3 feet

48 44.8150 N 122 9.4576 W
NAD 83 MLLW

4 " round aluminum

8.0 feet

6.4 (91 %)

SC-75-A
(0.4-1.0)

SC-75-B
(1.0-1.5)

SC-75-D
(3.7-4.2)

SC-75-E
(5.7-6.2)

Hg, Misc
Ex, TS,
TOC,
Grain
Size

Hg, Misc
Ex, TS,
TOC,
Grain
Size

Hg, Misc
Ex, TS,
TOC,
Grain
Size

Hg, Misc
Ex, TS,
TOC,
Grain

7.0 feet
good

8/31/05
cut tube

No PID measurements taken.

D Berlin

6.4 7.0

No C sample, as Phase 2 Cap layer was not apparent.

No sheen or odor unless otherwise noted
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Calculated Recovery
Sample Length/Penetration Length:

=/
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Water Depth (ft):

Vessel:

Process Date:

Process Method:

Comments
(Recovered depth interval in feet)

C
al

c.
 In

 s
itu

Contacts are expanded

ML: Moist, firm, dark grey, slightly sandy SILT.  Trace
wood fragments.  Moderate scent of decaying
aquatic life.

SM: Moist, firm, dark grey slighly silty, medium to fine
grained SAND.  Trace wood fragements up to 1"
diameter.

ML: Moist, firm, dark grey, clayey SILT.  Moderate
wood fragments up to 1" diameter. Strong sulfide-like
odor

Unlogged from 3.9 - 5.6 feet, as no need to sample.

End of core at 5.6

80 

7.1 feet

SC-40
Log Pond Sediment Cores

PORTB-18876-270
Port of Bellingham

8/29/05
Marine Sediment Services

MSS aluminum motor vessel
Dale Dickenson

Marine

14.0 feet
-7.2 feet

48 44.7916 N 122 29.5143 W
NAD 83 MLLW

4 " round aluminum

8.0 feet

5.6 feet (80%)

SC-40-A
(0.4-1.0)

SC-40-B
(1.0-1.5)

SC-40-E
(3.0-3.5)

Hg, Misc
Ex, TS,
TOC,
Grain
Size

Hg, Misc
Ex, TS,
TOC,
Grain
Size

Hg, Misc
Ex, TS,
TOC,
Grain
Size

7.0 feet
good

8/31/05
cut tube

No sheen or odor.  No PID measurements taken.

D Berlin, K Magruder

5.6 7.0

No C sample, as Phase 2 Cap layer was not apparent.

Unlogged below 3.9 feet.
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Calculated Recovery
Sample Length/Penetration Length:
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Water Depth (ft):

Vessel:

Process Date:

Process Method:

Comments
(Recovered depth interval in feet)

C
al

c.
 In

 s
itu

Contacts are expanded

ML: Wet, medium firm, dark gray clayey SILT with
trace very fine sand.  Slight sulfide-like odor

0.2' worm

0.4-1.0'  trace small twigs

2.4'  wood fragment 2"

ML: Wet, firm, dark gray clayey SILT with increasing
clay and fine-grained sand

SM: Moist, firm, dark gray, slightly silty SAND with
trace wood fragments

ML: Moist, firm, dark grayish brown sandy SILT

SM: Moist, firm, dark gray slightly silty fine-medium
grained SAND.
4.7'   Large wood fragments 3" diameter

ML: Moist, firm, dark gray, clayey SILT.  Moderate
wood fragments 1/4 - 1/2 "

SM: Moist firm, dark gray, slightly silty, fine to
medium grained SAND

62.5 

4.4 feet

SC-301
Log Pond Sediment Cores

PORTB-18876-270
Port of Bellingham

8/29/05
Marine Sediment Services

MSS aluminum motor vessel
Dale Dickenson

Marine

10.8
-4.0 feet

48 45.7962 N 122 29.4508 W
NAD 83 MLLW

4 " round aluminum

8.0 feet

7.4 feet (62.5)

SC-301A
(0.4-1.0)

SC-301B
(1.0-1.5)

SC-301C
(2.4-2.9)

SC-301D
(5.5-6.0)

Hg, Misc
Ex, TS,
TOC,
Grain
Size

Hg, Misc
Ex, TS,
TOC,
Grain
Size

Hg, Misc
Ex, TS,
TOC,
Grain
Size

Hg, Misc
Ex, TS,
TOC,
Grain
Size

12.2 feet
good

8/31/05
cut tube

No odor or sheen.  No PID measurements taken.

D Berlin, K Magruder

7.4 12.5

Core catcher was cut off in the lab.

Refusal from wood fragments at 7.4'
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ML: Wet, firm, black, clayey SILT.  Abundant wood
fragments 2-3" x 1-2".   Moderate hydrocarbon-like
odor.  Moderate shell fragments.

End of core at 7.4 feet.

62.5 

SC-301E
(7.0-7.4)

Hg, Misc
Ex, TS,
TOC,
Grain
Size

No odor or sheen.  No PID measurements taken. 7.4 12.5

Core catcher was cut off in the lab.

Refusal from wood fragments at 7.4'

SC-301



 

 

Attachment C 

Analytical Data Reports 
(on CD-ROM) 



 

 

Attachment D 

Bioassay Data 
(see CD-ROM behind Attachment C)



 

 

Attachment E 

Benthic and Epibenthic Summary Report 

(see CD-ROM behind Attachment C) 

 




