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1.0 INTRODUCTION 

This Data Report presents the results of sampling and chemical analysis conducted to characterize surface 
soil and sediment within the location of the Former Port Blakely Mill, located at the head of Blakely Harbor 
on Bainbridge Island, Washington. The former mill was located on a property now owned and managed by 
the Bainbridge Island Metropolitan Parks and Recreation District (the Park District) as Blakely Harbor Park. 
The Blakely Harbor Park property was acquired by the Park District in 2000 for passive recreation such as 
picnicking, kayaking, and wildlife viewing. The location of Blakely Harbor Park property (i.e., project location) 
is shown on Figure 1. The approximate location of former mill structures in relation to the Blakely Harbor 
Park property and surrounding property boundaries is shown on Figure 2.  

The Former Port Blakely Mill was constructed in 1863 and began sawmilling operations in 1864. The mill 
was operational until 1922. At one point during its operational history, it became the world’s largest sawmill 
under one roof and its lumber was shipped as far as South America, Europe and Australia. The mill was 
rebuilt twice following destruction by fires in 1888 and in 1907. The mill was ultimately closed in 1922 and 
demolished in 1923 after which very few mill structures/buildings remained (Carlsson Architect 1992). The 
former mill structures shown on Figure 2 are based on a 1917 Port Blakely Milling Company Map and 
Historical Buildings/Cultural Resources Survey composite mill plan presented in Appendix A. Mill structures 
remaining in the investigation area include the Former Power House, the pontoon wall and remnant pilings. 
The former Blakely Harbor Mill area has undergone a nearly 100-year period of limited development and 
natural recovery since the closure of the mill. However, debris from the former mill, including visible wood 
debris, remains within Blakely Harbor Park.  

The investigation activities described in this data report were completed by GeoEngineers, Inc. on behalf of 
Washington State Department of Ecology (Ecology). The investigation activities were performed to evaluate 
contaminant concentrations in surface soil in the upland portion and surface sediment in the nearshore 
marine portion of the former mill area.  

1.1. Previous Environmental Studies 

Two environmental studies were previously performed in the former mill area and are described in the 
following sections.  

1.1.1. Environmental Study performed by Port Blakely Tree Farms Company  

A study was performed by Shannon & Wilson, Inc. in the early 1990s on behalf of Port Blakely Tree Farms 
Company. The study was performed as an initial characterization of hazardous substance concentrations 
in the former mill area. The study included soil sampling from nine test pits (1 through 8 and 10), sediment 
sampling from seven locations (13 through 19) and groundwater sampling from three locations 
(W1 through W3) as shown on Figure 3. The soil, sediment and groundwater samples were analyzed for a 
range of metals (total metals and toxicity characteristic leaching procedure [TCLP] metals) and petroleum 
hydrocarbons. The results of this study are presented in Project Status Report II (S&W 1992) provided in 
Appendix B.  
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1.1.2. Environmental Study performed by the City of Bainbridge Island  

A study was performed by Anchor Environmental, L.L.C. in late 2000s on behalf of the City of Bainbridge 
Island. The study was performed to evaluate a range of potential shoreline restoration options at Blakely 
Harbor. The study included three diver survey transects, sediment sampling from three test pits (BH-P01 
through BH-P03) and 11 sediment cores (BH-01 through BH-11) and collecting three seep samples (BH-21 
through BH-23) as shown on Figure 3. The diver survey and sediment sampling were completed to 
characterize horizontal and vertical extent of wood debris. The approximate extent of visible wood debris 
identified as part of this study is shown on Figure 3. Sediment samples were also analyzed for the Sediment 
Management Standards (SMS) list of conventional parameters (total organic carbon, total solids, total 
volatile solids, ammonia, sulfide and grain size) and chemicals (metals, tributyltin ion, polycyclic aromatic 
hydrocarbons [PAHs], chlorinated hydrocarbons, phthalates, phenols, miscellaneous extractables, 
polychlorinated biphenyls [PCBs], and pesticides). Seep samples were analyzed for ammonia and sulfide 
in addition to collecting field parameters (pH, temperature, dissolved oxygen [DO], turbidity, specific 
conductivity, salinity and oxidation reduction potential [ORP]). The results of this study are presented in the 
Intertidal Sampling and Analysis Report (Anchor 2009) provided in Appendix B.  

2.0 UPLAND SURFACE SOIL AND NEARSHORE SURFACE SEDIMENT SAMPLING 

Upland surface soil and nearshore surface sediment sampling activities were performed by GeoEngineers 
on behalf of Ecology to characterize surface conditions in the upland portion and nearshore, intertidal 
marine portion in proximity to historical operations/structures of the former mill area. The sampling 
activities were performed in accordance with the field procedures described in Ecology-approved Sampling 
and Analysis Plan (SAP; GeoEngineers 2019). Sampling activities included the following tasks: 

■ Surface soil sampling at five locations (S-1 through S-5), and 

■ Nearshore surface sediment sampling at six locations (SED-1 through SED-6).  

Sampling activities were performed on June 5, 2019. The soil and sediment samples were collected 
manually using hand tools. Sediment samples were collected by accessing the sample locations during a 
low tide. A geographic positioning system (GPS) device was used to identify the proposed sampling locations 
and document the actual locations where each sample was collected. Table 1 presents the sample 
collection time, actual sample location coordinates and sample depth at each location and Figure 4 
presents the actual soil and sediment sampling locations. 

Soil samples S-1 through S-4 were collected from the planned locations. Sample location S-5 was relocated 
approximately 70 feet to the north in the field as requested by Ecology in response to field conditions, to 
meet the sampling objectives. Soil samples at S-1, S-2, S-4 and S-5 were collected from the depth of 0 
to 1 foot below ground surface (bgs). Minor surficial forest duff (leaves, stems and roots) present at these 
locations was removed to access the soil for sampling. At S-3, forest duff was present from 0 to 1 foot bgs 
which was removed and the soil sample was collected from 1 to 2 feet bgs.  

Sediment samples at SED-1 through SED-6 were collected from 0 to 10 centimeters (cm) below mudline 
(bml). Note that the sample identifications for locations SED-4 and SED-6 were switched in the field 
(i.e., sample location identified as SED-4 and SED-6 in the SAP are identified as SED-6 and SED-4, 
respectively, in this report). Sample location SED-5 was relocated approximately 17 feet to the northeast in 
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the field as requested by Ecology in response to field conditions, to meet the sampling objectives. 
Additionally, sample location SED-4 (identified as SED-6 in the SAP) was relocated approximately 12 feet 
to the southwest because of and obstruction (a boulder) present at the planned location. 

Each sample was collected manually using a decontaminated stainless-steel spoon. Sample material was 
placed in a decontaminated stainless-steel bowl and mixed thoroughly prior to being placed in laboratory-
provided sample containers. Samples for sulfide analysis were collected prior to mixing as described in the 
SAP. Decontaminated hand tools such as trowel or shovel were used to assist in sample collection, where 
necessary. Decontamination procedures described in the SAP were followed.  

Samples were collected in laboratory provided containers for chemical analysis as described in Section 3.0. 
Prior to sample collection, sample material was characterized in accordance with Unified Soil Classification 
System (USCS) as well as field screened (visual, olfactory and water sheen screening) for presence of 
potential contamination. In general, soil samples consisted of dark brown to reddish brown sand, silt and 
clay with varying debris content, including organics (roots), brick, wood, shell and vitrified debris fragments. 
Sediment samples consisted of brown to black silt and sand with varying debris content, including brick, 
wood, shell and vitrified debris fragments. The results of field screening did not identify the presence of 
potential contamination. Slight hydrogen sulfide [rotten egg smell] odor was detected at sediment sampling 
locations SED-1 and SED-2. Petroleum hydrocarbon stain, odor or sheen was not observed at all sampling 
locations. Table 1 presents descriptions and results of field screening for each sample location.  

The sampling activities were observed in the field by a representative of Department of Archaeology & 
Historic Preservation (DAHP) for presence of any archeological/cultural resources during sampling 
activities. The presence of archeological/cultural resources were not identified in the field. Ecology 
personnel were present on the site during field activities.  

3.0 CHEMICAL ANALYTICAL RESULTS 

Soil and sediment samples were submitted to Analytical Resources Inc. (ARI) of Tukwila, Washington (an 
Ecology-accredited laboratory) for chemical analysis as described below. Samples were transported to the 
laboratory in a cooler with ice. Standard chain-of-custody procedures described in the SAP were followed in 
handling and transport of samples to the laboratory. No deviations from SAP occurred for sample analyses. 

3.1. Soil 

In accordance with the SAP, soil samples were submitted for a combination of the following analyses on a 
standard turn-around time (TAT) (i.e., 10 to 15 days): 

■ Petroleum Hydrocarbons (diesel- and oil-range hydrocarbons); 

■ Model Toxics Control Act (MTCA) metals (arsenic, cadmium, chromium, lead, and mercury); 

■ Semi-volatile organic compounds (SVOCs) and/or polycyclic aromatic hydrocarbons (PAHs); and 

■ Dioxins and furans. 

Table 1 identifies the list of analyses that were performed on each soil sample. The chemical analytical 
results for soil samples are presented in Table 2. In accordance with the SAP, the soil chemical analytical 
results presented in Table 2 are compared to the Washington State Model Toxics Control Act (MTCA) 
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Method A/B cleanup levels for unrestricted land use. The toxic equivalency quotients (TEQs) for 
carcinogenic PAHs and dioxins/furans were calculated using the Environmental Protection Agency’s (EPA’s) 
toxic equivalency factors (TEFs) methodology. The results presented in Table 2 are validated and 
considered acceptable for use based on data validation as described in Section 3.3. The laboratory 
chemical analytical data reports and chain-of-custody forms are presented in Appendix C.  

Arsenic, lead, total cPAHs TEQ and total dioxins/furans TEQ concentrations were observed to exceed the 
screening levels as described below. The rest of the analytes were either not detected or detected at 
concentrations less than the screening levels.  

■ Arsenic was detected in soil at concentrations greater than the MTCA Method B carcinogenic cleanup 
level of 0.667 milligrams/kilogram (mg/kg) but below the MTCA Method A and B non-carcinogenic 
cleanup level of 20 and 24 mg/kg, respectively, in soil samples collected from locations S-1 
(10.1 mg/kg), S-2 (16.6 mg/kg), S-3 (4.84 mg/kg), S-4 (5.96 mg/kg) and S-5 (5.53 mg/kg). 

■ Lead was detected at a concentration greater than the MTCA Method A cleanup level of 250 mg/kg in 
the soil sample collected from S-1 (468 mg/kg).  

■ Total cPAHs TEQ concentrations were greater than the MTCA Method A cleanup level of 0.1 mg/kg in 
four of the five soil sample collected from locations S-1 (2.57 mg/kg), S-2 (0.129 mg/kg), S-5 
(0.306 mg/kg) and S-6 (2.4 mg/kg). The total cPAHs TEQ concentrations for S-1, S-4 and S-5 were also 
above MTCA Method B cleanup level of 0.19 mg/kg.  

■ Total dioxins/furans TEQ concentrations were greater than the MTCA Method B cleanup level of 
12.82 nanograms per kilogram (ng/kg) in two of the three soil samples that were analyzed from 
locations S-1 (116 ng/kg) and S-2 (39.1 ng/kg). 

3.2. Sediment 

In accordance with the SAP, sediment samples were submitted for a combination of the following analyses 
on a standard TAT (i.e., 10 to 15 days): 

■ Conventionals:  

 Total Organic Carbon (TOC); 

 Total volatile solids (TVS); 

 Total solids (TS); 

 Bulk ammonia; and 

 Bulk sulfide. 

■ Sediment Management Standards (SMS) metals (antimony, arsenic, cadmium, chromium, copper, 
lead, mercury, selenium, silver and zinc); 

■ SMS SVOCs including PAHs, chlorinated hydrocarbons, phthalates, phenols, and miscellaneous 
extractables; and  

■ Dioxin and furans.  

Table 1 identifies the list of analyses that were performed on each sediment sample. The chemical 
analytical results for soil samples are presented in Table 3. Similar to soil chemical analytical results, the 
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TEQ for cPAHs and dioxins/furans were calculated using EPA’s TEFs methodology. Organic carbon (OC) 
normalization of nonpolar organic data was completed in accordance with Sediment Cleanup User’s 
Manual [SCUM] II (Ecology 2017). Both OC normalized and dry weight data are presented on Table 3. The 
results presented in Table 3 are validated and considered acceptable for use based on data validation as 
described in Section 3.3. The laboratory chemical analytical data reports and chain-of-custody forms are 
presented in Appendix C.  

In accordance with the SAP, the sediment chemical analytical results were screened against marine 
sediment chemical criteria for protection of benthic organisms based on the Sediment Cleanup User’s 
Manual [SCUM] II (Ecology 2017) or the Ecology-accepted PQL, whichever is higher as presented in Table 3. 
The marine criteria for protection of benthic organisms consists of Sediment Cleanup Objectives (SCO)/ 
Lowest Apparent Effects Threshold (LAET) and Cleanup Screening Levels (CSL)/Second LAET (2LAET) that 
include OC normalized and dry weight screening values. In accordance with the SCUM II, the data are 
compared to both dry weight and OC normalized screening values in Table 3. As the total organic carbon 
(TOC) concentration for sediment samples SED-1 through SED-6 were outside the recommended range for 
organic carbon normalization (i.e., 0.5 to 3.5 percent) at 5.14, 6.88, 0.47, 4.09, 16.8 and 6.07 percent, 
respectively), the results are described below in comparison to dry weight based criteria.  

Copper, lead, phenanthrene, benzo(ghi)perylene, phenol and n-nitrosodiphenylamine were observed to 
exceed the screening levels as described below. The rest of the analytes were either not detected or 
detected at concentrations less than the screening levels with the exception of dioxins/furans as described 
further below.  

■ Copper was detected in sediment above the SCO and CSL of 390 mg/kg in the sample collected from 
location SED-5 (1,010 mg/kg). 

■ Lead was detected in sediment above the SCO of 450 mg/kg and CSL of 530 mg/kg in samples 
collected from locations SED-5 (757 mg/kg) and SED-6 (544 mg/kg). 

■ Phenanthrene was detected in sediment above the SCO and CSL of 1.5 mg/kg in samples collected 
from locations SED-5 (2 mg/kg) and SED-6 (1.64 mg/kg).  

■ Benzo(ghi)perylene was detected in sediment above the SCO of 0.67 mg/kg and CSL of 0.72 mg/kg in 
samples collected from locations SED-5 (0.746 mg/kg) and SED-6 (0.956 mg/kg).  

■ Phenol was detected in sediment above the SCO of 0.42 mg/kg and CSL of 1.2 mg/kg in the sample 
collected from SED-4 (1.67 mg/kg). 

■ N-Nitrosodiphenylamine was detected in sediment above the SCO of 0.028 mg/kg and CSL of 
0.04 mg/kg in samples collected from SED-4 (0.0893 mg/kg), SED-5 (0.183 mg/kg) and SED-6 
(0.0825 mg/kg). 

Marine sediment chemical criteria for protection of benthic organisms are not available for dioxins/furans 
and therefore, the total dioxins/furans TEQ concentrations were compared to Ecology’s programmatic 
practical quantitation limit (PQL) of 5 ng/kg per SCUM II, and the results of the screening is the following: 

■ Total dioxins/furans TEQ concentrations were detected in sediment above Ecology’s programmatic PQL 
in samples collected from SED-5 (5.41 ng/kg) and SED-6 (12.5 ng/kg).  
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3.3. Data Validation 

Both soil and sediment chemical analytical data were validated to ensure that it was scientifically valid and 
of acceptable accuracy and precision. Data validation was completed by EcoChem, Inc. of Seattle, 
Washington. The Data Validation Report prepared by EcoChem, Inc. is presented in Appendix D. In 
accordance with the SAP, EPA-defined Stage 2B validation was performed on organic and inorganic 
analytical data, except dioxin/furans, in general accordance with the National Functional Guidelines for 
Superfund Inorganic and Organic Methods Data Review (EPA 2016a and b). An EPA-defined Stage 4 
validation was performed for dioxin/furans data in general accordance with the National Functional 
Guidelines for Chlorinated Dibenzo-p-Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review 
(EPA 2011). The following items were reviewed to verify the data as applicable: 

■ Holding times 

■ Initial calibrations 

■ Continuing calibrations 

■ Method blanks 

■ Labeled Compound recoveries 

■ Estimated and Method Detection limits/Contract Required Reporting Limits  

■ Ongoing Precision and Recovery Samples 

■ Matrix spike/matrix spike duplicate samples 

Based on the results of data validation (Appendix D), the data, as qualified, is acceptable for use.  

4.0 LIMITATIONS 

This Data Report has been prepared for the exclusive use of the Washington State Department of Ecology, 
their authorized agents and regulatory agencies in their evaluation of the Former Port Blakely Mill Site. No 
other party may rely on the product of our services unless we agree in advance and in writing to such 
reliance. 

Within the limitations of scope, schedule and budget, our services have been executed in accordance with 
generally accepted environmental science practices in this area at the time this report was prepared. No 
warranty or other conditions, expressed or implied, should be understood. 

Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if 
provided, and any attachments are only a copy of the original document. The original document is stored 
by GeoEngineers, Inc. and will serve as the official document of record. 
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Northing Easting

S-1
6/5/2019; 
12:00PM

222283.04145 1225715.26436 0 to 1 ft
Dark brown to black organic silt with organics (roots), wood debris, vitrified 
debris and sawdust.

None X X X X X

S-2
6/5/2019; 
11:30AM

222301.23564 1225614.30459 0 to 1 ft
Dark Brown silty fine to coarse sand with brick fragments, shell fragments 
and vitrified debris.

None X X  X

S-3
6/5/2019; 
10:50AM

222511.12564 1225387.31620 1 to 2 ft Red Brown clay with fine sand and trace organics. None X X X  

S-4
6/5/2019; 
10:30AM

222469.26516 1225510.93341 0 to 1 ft
Dark Brown silt with trace fine sand, organics (roots), brick fragments and 
shell fragments.

None X X  X

S-5
6/5/2019; 
12:30PM

222210.73385 1225302.15102 0 to 1 ft
Dark Brown fine to medium sand with silt, brick fragments, concrete pieces 
and trace organics (roots).

None X X X X

SED-1
6/5/2019; 

3:20PM
222180.95209 1225121.25309 0 to 10 cm Brown organic silt with shell fragments. Slight hydrogen sulfide odor. None X X X  

SED-2
6/5/2019; 

3:00PM
222329.52627 1225186.20079 0 to 10 cm Brown organic silt with shell fragments. Slight hydrogen sulfide odor. None X X X  

SED-3
6/5/2019; 

2:20PM
222107.80066 1225407.57600 0 to 10 cm

Brown fine to coarse sand with gravel, shell fragments, brick pieces and 
trace wood debris.

None X X X  X

SED-4
6/5/2019; 

1:30PM
222117.16547 1225733.57962 0 to 10 cm

Black fine to coarse sand with trace organics, shell pieces, wood chips and 
trace vitrified debris.

None X X X X

SED-5
6/5/2019; 

1:00PM
222187.84545 1225774.35775 0 to 10 cm

Black fine to medium sand with gravel, shell fragments, vitrified debris and 
wood debris. 

None X X X X X

SED-6
6/5/2019; 

2:00PM
222146.98201 1225516.06102 0 to 10 cm

Black fine to coarse sand with trace organics, shell pieces, wood chips and 
trace vitrified debris.

None X X X X X

Notes:
1 Locations are shown on Figure 4. 
2 Coordinates are presented in North American Datum (NAD) of 1983, Washington State Plane North.
3 Depth is presented in feet (ft) below ground surface (bgs) for soil samples and centimeter (cm) below mudline (bml) for sediment samples. 

PAHs = Polycyclic Aromatic Hydrocarbons

SVOC = Semi-Volatile Organic Compound
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Table 1
Sample Locations, Descriptions and List of Analyses

Surface Soil and Sediment Data Report, Former Port Blakely Mill Site
Bainbridge Island, Washington

Sample 
Identification

Sample Location1
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List of Analyses

 Coordinates2

C
on

ve
nt

io
na

ls

File No. 0504-159-00
Table 1 | August 12, 2019 Page 1 of 1



Non-
Carcinogenic Carcinogenic

Petroleum Hydrocarbons (mg/kg)

Diesel-Range Hydrocarbons -- mg/kg 2,000 -- -- 50 161 -- 69.8 U -- 82.4 

Heavy Oil-Range Hydrocarbons -- mg/kg 2,000 -- -- 100 366 -- 140 U -- 287 

Metals (mg/kg)

Arsenic 7440-38-2 mg/kg 20 24 0.667 5.0 10.1 16.6 4.84 5.96 5.53 

Cadmium 7440-43-9 mg/kg 2 80 -- 0.20 0.40 0.61 0.07 J 0.32 0.21 

Chromium (III) 7440-47-3 mg/kg 2,000 120,000 -- 0.50 23.6 26.2 19.0 28.1 33.7 

Lead 7439-92-1 mg/kg 250 -- -- 2.0 468 133 10.8 161 123 

Mercury 7439-97-6 mg/kg 2 -- -- 0.050 0.319 J 0.189 J 0.0608 J 0.0798 J 0.0623 J

Non-Carcinogenic Polycyclic Aromatic Hydrocarbons (PAHs) (mg/kg)

2-Methylnaphthalene 91-57-6 mg/kg -- 320 -- 0.0050 0.163 0.0123 0.00070 U 0.00866 0.125 

Acenaphthene 83-32-9 mg/kg -- 4,800 -- 0.0050 0.278 0.00561 0.00022 J 0.00445 0.189 

Acenaphthylene 208-96-8 mg/kg -- -- -- 0.0050 0.336 0.0456 0.00030 U 0.0146 0.0638 

Anthracene 120-12-7 mg/kg -- 24,000 -- 0.0050 0.678 0.0304 0.00052 0.0290 0.362 

Benzo(ghi)perylene 191-24-2 mg/kg -- -- -- 0.0050 1.38 0.143 0.00261 J 0.284 1.01 

Fluoranthene 206-44-0 mg/kg -- 3,200 -- 0.0050 8.21 0.359 0.00481 0.422 6.09 

Fluorene 86-73-7 mg/kg -- 3,200 -- 0.0050 0.208 0.00890 0.00018 J 0.00758 0.156 

Naphthalene 91-20-3 mg/kg 5 1,600 -- 0.0050 0.602 0.0663 0.00407 U 0.0355 0.229 

Phenanthrene 85-01-8 mg/kg -- -- -- 0.0050 3.74 0.324 0.00748 0.194 5.76 

Pyrene 129-00-0 mg/kg -- 2,400 -- 0.0050 8.48 0.293 0.00119 0.503 7.19 

Carcinogenic PAHs (cPAHs) (mg/kg)

Benzo(a)anthracene 56-55-3 mg/kg -- -- -- 0.0050 2.4 0.102 0.00054 0.243 1.85 

Benzo(a)pyrene 50-32-8 mg/kg -- 24 -- 0.0050 2 0.0923 0.00064 J 0.229 2.01 

Benzo(b)fluoranthene 205-99-2 mg/kg -- -- -- 0.0050 0.994 0.0873 0.00109 J 0.126 0.556 

Benzo(k)fluoranthene 207-08-9 mg/kg -- -- -- 0.0050 0.605 0.0488 0.00041 J 0.0737 0.335 

Chrysene 218-01-9 mg/kg -- -- -- 0.0050 3.26 0.186 0.00195 J 0.264 2.43 

Dibenzo(a,h)anthracene 53-70-3 mg/kg -- -- -- 0.0050 0.276 0.0181 0.00023 J 0.0829 0.156 

Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg -- -- -- 0.0050 1.14 0.0912 0.00156 J 0.214 0.741 

Total cPAHs TEQ1 -- mg/kg 0.1 -- 0.19 0.00705 2.57 0.129 0.00104 0.306 2.40 

Semi-Volatile Organic Compounds (SVOCs) (mg/kg)

1,2,4-Trichlorobenzene 120-82-1 mg/kg -- 800 34.5 0.067 0.0200 U -- -- -- 0.0199 U

1,2-Dichlorobenzene (o-Dichlorobenzene) 95-50-1 mg/kg -- 7,200 -- 0.067 0.0200 U -- -- -- 0.0199 U

1,3-Dichlorobenzene (m-Dichlorobenzene) 541-73-1 mg/kg -- -- -- 0.067 0.0200 U -- -- -- 0.0199 U

1,4-Dichlorobenzene (p-Dichlorobenzene) 106-46-7 mg/kg -- 5,600 185 0.067 0.0200 U -- -- -- 0.0199 U

1-Methylnaphthalene 90-12-0 mg/kg -- 5,600 34.5 0.067 0.116 -- -- -- 0.252 

2,2'-Oxybis[1-chloropropane] 108-60-1 mg/kg -- 3200 14.3 0.067 0.0200 U -- -- -- 0.0199 U

2,4,5-Trichlorophenol 95-95-4 mg/kg -- 8,000 -- 0.330 0.0998 U -- -- -- 0.0996 U

2,4,6-Trichlorophenol 88-06-2 mg/kg -- 80 90.9 0.330 0.0998 U -- -- -- 0.0996 U

2,4-Dichlorophenol 120-83-2 mg/kg -- 240 -- 0.330 0.0998 U -- -- -- 0.0996 U

2,4-Dimethylphenol 105-67-9 mg/kg -- 1,600 -- 0.067 0.0998 U -- -- -- 0.0996 U

2,4-Dinitrophenol 51-28-5 mg/kg -- 160 -- 0.670 0.200 U -- -- -- 0.199 U

2,4-Dinitrotoluene 121-14-2 mg/kg -- 160 3.23 0.330 0.0998 U -- -- -- 0.0996 U

2,6-Dinitrotoluene 606-20-2 mg/kg -- 24 0.67 0.330 0.0998 U -- -- -- 0.0996 U

2-Chloronaphthalene 91-58-7 mg/kg -- 6400 -- 0.067 0.0200 U -- -- -- 0.0199 U

2-Chlorophenol 95-57-8 mg/kg -- 400 -- 0.067 0.0200 U -- -- -- 0.0199 U

2-methylphenol (o-Cresol) 95-48-7 mg/kg -- 4,000 -- 0.067 0.0085 J -- -- -- 0.0199 U

2-Nitroaniline 88-74-4 mg/kg -- 800 -- 0.330 0.0998 U -- -- -- 0.0996 U

2-Nitrophenol 88-75-5 mg/kg -- -- -- 0.067 0.0200 U -- -- -- 0.0199 U

3,3'-Dichlorobenzidine 91-94-1 mg/kg -- -- 2.22 0.330 0.0998 U -- -- -- 0.0996 U

3-Nitroaniline 99-09-2 mg/kg -- -- -- 0.330 0.0998 U -- -- -- 0.0996 U

4,6-Dinitro-2-methylphenol 534-52-1 mg/kg -- -- -- 0.670 0.2 U -- -- -- 0.199 U

4-Bromophenyl phenyl ether 101-55-3 mg/kg -- -- -- 0.067 0.0200 U -- -- -- 0.0199 U

4-Chloro-3-Methylphenol 59-50-7 mg/kg -- -- -- 0.330 0.0998 U -- -- -- 0.0996 U

4-Chloroaniline 106-47-8 mg/kg -- 320 5 0.330 0.0998 U -- -- -- 0.0996 U

4-Chlorophenyl-Phenylether 7005-72-3 mg/kg -- -- -- 0.067 0.0200 U -- -- -- 0.0199 U

4-methylphenol (p-Cresol) 106-44-5 mg/kg -- 8,000 -- 0.067 0.0234 -- -- -- 0.0199 U

4-Nitroaniline 100-01-6 mg/kg -- -- -- 0.330 0.0998 U -- -- -- 0.0996 U

4-Nitrophenol (p-Nitrophenol) 100-02-7 mg/kg -- -- -- 0.330 0.0998 U -- -- -- 0.0996 U

Benzoic acid 65-85-0 mg/kg -- 320,000 -- 0.670 0.123 J -- -- -- 0.199 UJ

Benzyl Alcohol 100-51-6 mg/kg -- 8,000 -- 0.330 0.0200 U -- -- -- 0.0199 U

Bis(2-Chloroethoxy)methane 111-91-1 mg/kg -- -- -- 0.067 0.0200 U -- -- -- 0.0199 U

Bis(2-Chloroethyl)Ether 111-44-4 mg/kg -- -- 0.91 0.067 0.0200 U -- -- -- 0.0199 U

Bis(2-Ethylhexyl) Phthalate 117-81-7 mg/kg -- 1,600 71.4 0.067 0.0499 U -- -- -- 0.0498 U

Butyl benzyl Phthalate 85-68-7 mg/kg -- 16,000 526 0.067 0.0200 U -- -- -- 0.0199 U

Carbazole 86-74-8 mg/kg -- -- -- 0.067 0.28 -- -- -- 0.351 

Dibenzofuran 132-64-9 mg/kg -- 80 -- 0.067 0.0200 U -- -- -- 0.0199 U

Dibutyl Phthalate 84-74-2 mg/kg -- 8,000 -- 0.067 0.22 -- -- -- 0.187 

Diethyl phthalate 84-66-2 mg/kg -- 64,000 -- 0.067 0.0200 U -- -- -- 0.0199 U

Dimethyl Phthalate 131-11-3 mg/kg -- -- -- 0.067 0.0200 U -- -- -- 0.0199 U

Di-N-Octyl Phthalate 117-84-0 mg/kg -- 800 -- 0.067 0.0200 U -- -- -- 0.0199 U

Hexachlorobenzene 118-74-1 mg/kg -- 64 0.625 0.067 0.0200 U -- -- -- 0.0199 U

Hexachlorobutadiene 87-68-3 mg/kg -- 80 12.8 0.067 0.0200 U -- -- -- 0.0199 U

Hexachlorocyclopentadiene 77-47-4 mg/kg -- 480 -- 0.330 0.0998 U -- -- -- 0.0996 U

Hexachloroethane 67-72-1 mg/kg -- 56 25 0.067 0.0200 U -- -- -- 0.0199 U

Isophorone 78-59-1 mg/kg -- 16,000 1,053 0.067 0.0200 U -- -- -- 0.0199 U

Nitrobenzene 98-95-3 mg/kg -- 160 -- 0.067 0.0200 U -- -- -- 0.0199 U

N-Nitrosodi-n-propylamine 621-64-7 mg/kg -- -- 0.143 0.067 0.0200 U -- -- -- 0.0199 U

N-Nitrosodiphenylamine (as diphenylamine) 86-30-6 mg/kg -- -- 204 0.067 0.0200 U -- -- -- 0.0199 U

Pentachlorophenol 87-86-5 mg/kg -- 400 2.5 0.330 0.0998 UJ -- -- -- 0.0996 UJ

Phenol 108-95-2 mg/kg -- 24,000 -- 0.067 0.0238 -- -- -- 0.0199 U

Surface Soil and Sediment Data Report, Former Port Blakely Mill Site
Bainbridge Island, Washington

Table 2
Summary of Soil Chemical Analytical Results

MTCA
Method A

MTCA Method B

Chemical Analytical Results

S-1 S-2 S-3 S-4 S-5Analysis CAS Number Units

Target 
Practical 

Quantification 
Limit 
(PQL)

Soil Screening Levels (SLs)

File No. 0504-159-00
Table 2 |August 12, 2019 Page 1 of 2



Non-
Carcinogenic Carcinogenic

Surface Soil and Sediment Data Report, Former Port Blakely Mill Site
Bainbridge Island, Washington

Table 2
Summary of Soil Chemical Analytical Results

MTCA
Method A

MTCA Method B

Chemical Analytical Results

S-1 S-2 S-3 S-4 S-5Analysis CAS Number Units

Target 
Practical 

Quantification 
Limit 
(PQL)

Soil Screening Levels (SLs)

Dixons/Furans (ng/kg)

2,3,7,8-TCDD 1746-01-6 ng/kg -- 93 -- -- 7.88 2.96 -- 0.517 U --

2,3,7,8-TCDF 51207-31-9 ng/kg -- -- -- -- 56.4 J 20.1 J -- 3.28 J --

1,2,3,7,8-PeCDD 40321-76-4 ng/kg -- -- -- -- 46.8 16.7 -- 2.46 --

1,2,3,7,8-PeCDF 57117-41-6 ng/kg -- -- -- -- 47.1 J 15.8 J -- 2.46 J --

2,3,4,7,8-PeCDF 57117-31-4 ng/kg -- -- -- -- 51.5 13.1 -- 1.92 --

1,2,3,4,7,8-HxCDD 39227-28-6 ng/kg -- -- -- -- 31.5 10.7 -- 1.56 --

1,2,3,6,7,8-HxCDD 57653-85-7 ng/kg -- -- -- -- 66.2 26.1 -- 2.74 U --

1,2,3,7,8,9-HXCDD 19408-74-3 ng/kg -- -- -- -- 56.3 23.5 -- 3.21 U --

1,2,3,4,7,8-HxCDF 70648-26-9 ng/kg -- -- -- -- 60.8 J 19.2 J -- 2.35 --

1,2,3,6,7,8-HxCDF 57117-44-9 ng/kg -- -- -- -- 46.7 11.3 J -- 2.09 --

1,2,3,7,8,9-HxCDF 72918-21-9 ng/kg -- -- -- -- 9.05 2.11 -- 0.545 J --

2,3,4,6,7,8-HxCDF 60851-34-5 ng/kg -- -- -- -- 48.3 9.57 -- 1.75 --

1,2,3,4,6,7,8-HpCDD 35822-46-9 ng/kg -- -- -- -- 368 197 -- 36.5 --

1,2,3,4,6,7,8-HpCDF 67562-39-4 ng/kg -- -- -- -- 324 66.7 -- 7.89 --

1,2,3,4,7,8,9-HpCDF 55673-89-7 ng/kg -- -- -- -- 9.96 2.92 -- 1.01 U --

1,2,3,4,6,7,8,9-OCDD 3268-87-9 ng/kg -- -- -- -- 919 495 -- 581 --

1,2,3,4,6,7,8,9-OCDF 39001-02-0 ng/kg -- -- -- -- 86.0 J 21.4 J -- 7.10 J --

Total Dioxins/Furans TEQ (ND=0)1
-- ng/kg -- -- 12.82 52

116 39.1 -- 4.89 --

Total Dioxins/Furans TEQ (ND=0.5)1
-- ng/kg -- -- 12.82 52

116 39.1 -- 5.25 --

Notes:

CAS = Chemical Abstract Services

MTCA = Model Toxics Control Act

PQL = Practical Quantitation Limit

TEQ = toxic equivalency quotient 

mg/kg = milligrams/kilogram

ng/kg = nanograms/kilogram

"--" = Not Available or Not Analyzed

U = Laboratory qualifier indicating that the analyte was not detected above the identified reporting limit

J = Laboratory qualifier indicating that the result is an estimated concentration below the reporting limit

Red border indicates concentration exceeds MTCA Method A Screening Level

Orange shading indicates concentration exceeds MTCA Method B Carcinogenic Screening Level

2 PQL for Dioxins/Furans TEQ is the Programmatic PQL values from Ecology's SCUM II guidance (Table 11-1; Ecology, 2017).

TCDD = Tetrachloro dibenzo-p-dioxin; PeCDD = Pentachloro dibenzo-p-dioxin; HxCDD = Hexachloro dibenzo-p-dioxin; HpCDD = Heptachloro dibenzo-p-dioxin; OCDD = Octachloro dibenzo-p-dioxin

TCDF = Tetrachloro dibenzofuran; PeCDF = Pentachloro dibenzofuran; HxCDF = Hexachloro dibenzofuran; HpCDF = Heptachloro dibenzofuran; OCDF = Octachloro dibenzofuran

1 The chemical analytical results of individual compounds were used to calculate the toxic equivalency quotient (TEQ) concentration in accordance with Environmental Protection Agency's toxicity equivalency factor 
  methodology. For non-detect results, both one-half the practical quantitation limit (PQL) value (ND = 0.5) and zero value for PQL (ND = 0) were used in the TEQ calculations as shown. 
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Conventionals

Total Organic Carbon (TOC) -- % -- -- 0.1 5.14 6.88 0.470 4.09 16.8 6.07 

Total Volatile Solids (TVS) -- % -- -- 0.1 8.66 J 14.69 J 3.20 J 9.20 J 22.27 J 9.97 J

Total Solids (TS) -- % -- -- 0.1 55.18 45.59 84.62 52.65 68.99 60.94 

Total Ammonia 7664-41-7 mg/kg -- -- 1 2.84 J 11.9 J 0.47 UJ 27.5 J 0.42 UJ 7.45 J

Total Sulfides 18496-25-8 mg/kg -- -- 1 105 J 348 J 1.17 UJ 1110 J 1.29 UJ 341 J

Metals (mg/kg)

Arsenic 7440-38-2 mg/kg 57 93 5 20.2 9.62 9.18 9.01 30.1 16.0 

Cadmium 7440-43-9 mg/kg 5.1 6.7 0.2 0.29 0.72 0.07 J 0.59 0.20 0.21 

Chromium 7440-47-3 mg/kg 260 270 0.5 15.6 26.4 35.3 11.4 22.3 23.4 

Copper 7440-50-8 mg/kg 390 390 0.2 52.3 59.1 77.6 53.3 1,010 118 

Lead 7439-92-1 mg/kg 450 530 2 45.8 98.5 55.6 90.0 757 544 

Mercury 7439-97-6 mg/kg 0.41 0.59 0.05 0.115 0.329 0.0213 U 0.0602 0.150 0.0479 

Selenium 7782-49-2 mg/kg -- -- 0.5 1.02 1.26 1.93 0.92 U 1.08 1.10 

Silver 7440-22-4 mg/kg 6.1 6.1 0.3 0.17 J 0.29 J 0.10 J 0.13 J 0.20 J 0.17 J

Zinc 7440-66-6 mg/kg 410 960 1 77.1 138 176 79.2 301 202 

Low Molecular Weight Polycyclic Aromatic Hydrocarbons2 (LPAHs) (Dry Weight)

Total LPAH3 NA mg/kg 5.2 5.2 0.005 2.02 2.22 0.0236 1.78 2.99 2.54 

2-Methylnaphthalene 91-57-6 mg/kg 0.67 0.67 0.005 0.0817 0.0977 0.00136 0.0532 0.38 0.115 

Acenaphthene 83-32-9 mg/kg 0.5 0.5 0.005 0.0778 0.0622 0.00074 0.0780 0.128 0.144 

Acenaphthylene 208-96-8 mg/kg 1.3 1.3 0.005 0.0987 0.14 0.00179 0.0603 0.101 0.0517 

Anthracene 120-12-7 mg/kg 0.96 0.96 0.005 0.165 0.133 0.00335 0.188 0.406 0.371 

Fluorene 86-73-7 mg/kg 0.54 0.54 0.005 0.0765 0.0735 0.00097 0.107 0.148 0.153 

Naphthalene 91-20-3 mg/kg 2.1 2.1 0.005 0.845 0.99 0.00640 U 0.154 0.209 0.178 

Phenanthrene 85-01-8 mg/kg 1.5 1.5 0.005 0.752 0.818 0.0167 1.19 2 1.64 

Low Molecular Weight Polycyclic Aromatic Hydrocarbons2 (LPAHs) (OC Normalized)

Total LPAH3 NA mg/kg OC 370 780 NA 39.3 32.3 5.02 43.5 17.8 41.8 

2-Methylnaphthalene 91-57-6 mg/kg OC 38 64 NA 1.59 1.42 0.289 1.30 2.30 1.89 

Acenaphthene 83-32-9 mg/kg OC 16 57 NA 1.51 0.904 0.160 1.91 0.762 2.37 

Acenaphthylene 208-96-8 mg/kg OC 66 66 NA 1.92 2.00 0.381 1.47 0.601 0.852 

Anthracene 120-12-7 mg/kg OC 220 1,200 NA 3.21 1.93 0.713 4.60 2.42 6.11 

Fluorene 86-73-7 mg/kg OC 23 79 NA 1.49 1.07 0.210 2.62 0.881 2.52 

Naphthalene 91-20-3 mg/kg OC 99 170 NA 16.4 14.0 1.36 U 3.77 1.24 2.93 

Phenanthrene 85-01-8 mg/kg OC 100 480 NA 14.6 11.9 3.55 29.1 10.0 27.0 

High Molecular Weight Polycyclic Aromatic Hydrocarbons2 (HPAHs) (Dry Weight)

Total HPAH4
NA mg/kg 12 17 0.005 2.48 3.26 0.137 4.84 6.68 7.44 

Benzo(a)anthracene 56-55-3 mg/kg 1.3 1.6 0.005 0.228 0.223 0.0133 0.412 0.691 0.725 

Benzo(a)pyrene 50-32-8 mg/kg 1.6 1.6 0.005 0.21 0.277 0.0130 0.463 0.651 0.707 

Total benzofluoranthenes NA mg/kg 3.2 3.6 0.005 0.178 0.341 0.0172 0.311 0.468 0.534 

Benzo(ghi)perylene 191-24-2 mg/kg 0.67 0.72 0.005 0.246 0.364 0.0184 0.534 0.746 0.956 

Chrysene 218-01-9 mg/kg 1.4 2.8 0.005 0.246 0.316 0.0136 0.51 0.921 0.793 

Dibenzo(a,h)anthracene 53-70-3 mg/kg 0.23 0.23 0.005 0.0486 J 0.0622 0.00323 0.105 0.157 0.164 

Fluoranthene 206-44-0 mg/kg 1.7 2.5 0.005 0.573 0.74 0.0231 1.09 1.24 1.51 

Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 0.6 0.69 0.005 0.193 0.243 0.0133 0.276 0.402 0.458 

Pyrene 129-00-0 mg/kg 2.6 3.3 0.005 0.557 0.697 0.0215 1.14 1.4 1.59 

High Molecular Weight Polycyclic Aromatic Hydrocarbons2 (HPAHs) (OC Normalized)

Total HPAH4
NA mg/kg OC 960 5,300 NA 48.2 47.4 29.1 118 39.8 123 

Benzo(a)anthracene 56-55-3 mg/kg OC 110 270 NA 4.44 3.24 2.83 10.1 4.11 11.9 

Benzo(a)pyrene 50-32-8 mg/kg OC 99 210 NA 4.10 4.03 2.77 11.3 3.88 11.6 

Total benzofluoranthenes NA mg/kg OC 230 450 NA 3.46 4.96 3.66 7.60 2.79 8.80 

Benzo(ghi)perylene 191-24-2 mg/kg OC 31 78 NA 4.79 5.29 3.91 13.1 4.44 15.7 

Chrysene 218-01-9 mg/kg OC 110 460 NA 4.79 4.59 2.89 12.0 5.48 13.1 

Dibenzo(a,h)anthracene 53-70-3 mg/kg OC 12 33 NA 0.946 0.904 0.687 2.57 0.935 2.70 

Fluoranthene 206-44-0 mg/kg OC 160 1,200 NA 11.1 11.0 4.91 26.7 7.38 24.9 

Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg OC 34 88 NA 3.75 3.53 2.83 6.75 2.39 7.55 

Pyrene 129-00-0 mg/kg OC 1,000 1,400 NA 10.8 10.1 4.57 27.9 8.30 26.2 

Carcinogenic PAHs (cPAHs) (Dry Weight)

Total cPAHs - TEQ5 -- mg/kg -- -- 0.00705 0.284 0.369 0.0180 0.601 0.860 0.945 

Chlorinated Hydrocarbons (Dry Weight)

1,2,4-Trichlorobenzene 120-82-1 mg/kg 0.031 0.051 0.02 -- -- -- 0.0200 U 0.0200 U 0.0199 U

1,2-Dichlorobenzene2 
95-50-1 mg/kg 0.035 0.005 0.02 -- -- -- 0.0050 U 0.0050 U 0.0050 U

1,4-Dichlorobenzene 106-46-7 mg/kg 0.11 0.11 0.02 -- -- -- 0.0200 U 0.0200 U 0.0199 U

Hexachlorobenzene (HCB)2 
118-74-1 mg/kg 0.022 0.07 0.005 -- -- -- 0.0050 U 0.0050 U 0.0050 U

Chlorinated Hydrocarbons (OC Normalized)

1,2,4-Trichlorobenzene 120-82-1 mg/kg OC 0.81 31 NA -- -- -- 0.489 U 0.119 U 0.328 U

1,2-Dichlorobenzene2 
95-50-1 mg/kg OC 2.3 35 NA -- -- -- 0.120 U 0.0300 U 0.0820 U

1,4-Dichlorobenzene 106-46-7 mg/kg OC 3.1 110 NA -- -- -- 0.489 U 0.119 U 0.328 U

Hexachlorobenzene (HCB)2 
118-74-1 mg/kg OC 0.38 22 NA -- -- -- 0.120 U 0.0300 U 0.0820 U

Protection of 

Benthic Organisms1

Analysis CAS Number

Target 
Practical 

Quantification 
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Sediment Screening 
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Table 3
Summary of Sediment Chemical Analytical Results
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Protection of 

Benthic Organisms1

Analysis CAS Number

Target 
Practical 
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Limit 
(PQL)

Sediment Screening 
Levels (SLs)

Units

Table 3
Summary of Sediment Chemical Analytical Results

Surface Soil and Sediment Data Report, Former Port Blakely Mill Site
Bainbridge Island, Washington

Chemical Analytical Results

SED-1 SED-2 SED-3 SED-4 SED-5 SED-6

Phthalates (Dry Weight)

Bis(2-ethylhexyl) phthalate 117-81-7 mg/kg 1.3 1.9 0.02 -- -- -- 0.0309 J 0.0499 U 0.0293 J

Butyl benzyl phthalate 85-68-7 mg/kg 0.063 0.9 0.02 -- -- -- 0.0200 U 0.0200 U 0.0199 U

Di-n-butyl phthalate 84-74-2 mg/kg 1.4 1.4 0.02 -- -- -- 0.0200 U 0.0200 U 0.0199 U

Diethyl phthalate 84-66-2 mg/kg 0.2 >1.2 0.02 -- -- -- 0.0094 J 0.0058 J 0.0199 U

Dimethyl phthalate 131-11-3 mg/kg 0.071 0.16 0.02 -- -- -- 0.0200 U 0.0200 U 0.0199 U

Di-n-octyl phthalate 117-84-0 mg/kg 6.2 6.2 0.02 -- -- -- 0.0200 U 0.0200 U 0.0199 U

Phthalates (OC Normalized)

Bis(2-ethylhexyl) phthalate 117-81-7 mg/kg OC 47 78 NA -- -- -- 0.756 0.297 U 0.483 

Butyl benzyl phthalate 85-68-7 mg/kg OC 4.9 64 NA -- -- -- 0.489 U 0.119 U 0.328 U

Di-n-butyl phthalate 84-74-2 mg/kg OC 220 1,700 NA -- -- -- 0.489 U 0.119 U 0.328 U

Diethyl phthalate 84-66-2 mg/kg OC 61 110 NA -- -- -- 0.230 0.0350 0.328 U

Dimethyl phthalate 131-11-3 mg/kg OC 53 53 NA -- -- -- 0.489 U 0.119 U 0.328 U

Di-n-octyl phthalate 117-84-0 mg/kg OC 58 4,500 NA -- -- -- 0.489 U 0.119 U 0.328 U

Phenols (Dry Weight)

2,4-Dimethylphenol2  
105-67-9 mg/kg 0.029 0.029 0.025 -- -- -- 0.0085 J 0.0200 UJ 0.0045 J

2-Methylphenol 95-48-7 mg/kg 0.063 0.063 0.020 -- -- -- 0.0092 J 0.0200 U 0.0199 U

4-Methylphenol 106-44-5 mg/kg 0.67 0.67 0.020 -- -- -- 0.0849 0.0312 J 0.0285 
Pentachlorophenol2  

87-86-5 mg/kg 0.36 0.69 0.020 -- -- -- 0.0072 J 0.0200 UJ 0.0021 J

Phenol 108-95-2 mg/kg 0.42 1.2 0.020 -- -- -- 1.67 0.0317 0.107 

Miscellaneous Extractables (Dry Weight)

Dibenzofuran 132-64-9 mg/kg 0.54 0.54 0.020 -- -- -- 0.111 J 0.23 J 0.199 UJ
Hexachlorobutadiene2

87-68-3 mg/kg 0.011 0.12 0.020 -- -- -- 0.0200 U 0.0200 U 0.0199 U

N-Nitrosodiphenylamine 86-30-6 mg/kg 0.028 0.04 0.020 -- -- -- 0.0893 0.183 0.0825 

Benzoic Acid 65-85-0 mg/kg 0.65 0.65 0.10 -- -- -- 0.0050 U 0.0050 U 0.0050 U

Benzyl Alcohol 100-51-6 mg/kg 0.057 0.057 0.020 -- -- -- 0.0200 U 0.0200 U 0.0199 U

Miscellaneous Extractables (OC Normalized)

Dibenzofuran 132-64-9 mg/kg OC 15 58 NA -- -- -- 2.18 1.09 1.36 

Hexachlorobutadiene 87-68-3 mg/kg OC 3.9 6.2 NA -- -- -- 0.120 U 0.0300 U 0.0820 U

N-Nitrosodiphenylamine 86-30-6 mg/kg OC 11 11 NA -- -- -- 0.489 U 0.119 U 0.328 U

Dixons/Furans

2,3,7,8-TCDD 1746-01-6 ng/kg -- -- -- -- -- 0.387 U -- 0.712 U 1.14 U

2,3,7,8-TCDF 51207-31-9 ng/kg -- -- -- -- -- 1.25 J -- 3.60 J 4.87 J

1,2,3,7,8-PeCDD 40321-76-4 ng/kg -- -- -- -- -- 0.839 U -- 1.96 5.88 

1,2,3,7,8-PeCDF 57117-41-6 ng/kg -- -- -- -- -- 1.10 J -- 2.56 J 4.72 J

2,3,4,7,8-PeCDF 57117-31-4 ng/kg -- -- -- -- -- 0.720 J -- 2.98 3.58 

1,2,3,4,7,8-HxCDD 39227-28-6 ng/kg -- -- -- -- -- 0.375 J -- 1.12 4.86 

1,2,3,6,7,8-HxCDD 57653-85-7 ng/kg -- -- -- -- -- 0.789 U -- 1.87 8.66 

1,2,3,7,8,9-HXCDD 19408-74-3 ng/kg -- -- -- -- -- 1.17 U -- 1.68 7.86 

1,2,3,4,7,8-HxCDF 70648-26-9 ng/kg -- -- -- -- -- 1.67 -- 2.49 6.00 

1,2,3,6,7,8-HxCDF 57117-44-9 ng/kg -- -- -- -- -- 0.634 U -- 3.21 3.60 

1,2,3,7,8,9-HxCDF 72918-21-9 ng/kg -- -- -- -- -- 0.191 U -- 0.985 J 0.886 J

2,3,4,6,7,8-HxCDF 60851-34-5 ng/kg -- -- -- -- -- 0.532 J -- 2.86 3.60 

1,2,3,4,6,7,8-HpCDD 35822-46-9 ng/kg -- -- -- -- -- 8.59 -- 15.1 56.7 

1,2,3,4,6,7,8-HpCDF 67562-39-4 ng/kg -- -- -- -- -- 5.10 -- 15.2 23.8 

1,2,3,4,7,8,9-HpCDF 55673-89-7 ng/kg -- -- -- -- -- 0.204 J -- 1.40 1.23 

1,2,3,4,6,7,8,9-OCDD 3268-87-9 ng/kg -- -- -- -- -- 80.8 -- 78.4 175 

1,2,3,4,6,7,8,9-OCDF 39001-02-0 ng/kg -- -- -- -- -- 2.58 J -- 14.3 J 10.7 J

Total Dioxins/Furans - TEQ (ND = 0)5 
-- ng/kg -- -- 56

-- -- 0.796 -- 5.06 12.0 

Total Dioxins/Furans - TEQ (ND = 0.5)5
-- ng/kg -- -- 56

-- -- 1.54 -- 5.41 12.5 

Notes:

2 To achieve PQLs lower than the applicable screening levels, these chemicals are run by SIM method by the laboratory. 

LAET = Lowest Apparent Effects Threshold MTCA = Model Toxics Control Act "--" = Not Available or Not Analyzed

2LAET = Second Lowest Apparent Effects Threshold OC = organic carbon U = Laboratory qualifier indicating that the analyte was not detected 

mg/kg = milligrams/kilogram SCO = Sediment Cleanup Objective   above the identified reporting limit
ng/kg = nanograms/kilogram CSL = Cleanup Screening Level J = Laboratory qualifier indicating that the result is an estimated 

CAS = Chemical Abstract Services PQL = Practical Quantitation Limit         concentration below the reporting limit

Red border indicates concentration exceeds SCO/LAET

Orange shading indicates concentration exceeds CSL/2LAET

Blue shading indicates concentration exceeds Ecology's Programmatic PQL

5 Toxic equivalency quotients (TEQs) were calculated using Environmental Protection Agency's (EPA's) toxic equivalency factors (TEF) methodology. For non-detect results, both one-half the practical quantitation 

6 PQL for Dioxin/Furans TEQ is the Programmatic PQL values from Ecology's SCUM II guidance (Table 11-1; Ecology, 2017).

1 The organic carbon normalized SCO/CSL criteria are applicable to sediment with a total organic carbon (TOC) concentration ranging from 0.5 to 3.5 percent. Sediment with TOC concentrations outside of 

3 Low Molecular Weight Polycyclic Aromatic Hydrocarbons (LPAHs) include the summation of detected naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, and anthracene compounds.  
4 High Molecular Weight Polycyclic Aromatic Hydrocarbons (HPAHs) include the summation of detected fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzofluoranthenes, benzo(a)pyrene, 

   the 0.5 to 3.5 percent range are screened against the AET Screening Level on a dry weight basis.

   indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene, and benzo(ghi)perylene compounds.  

   limit (PQL) value (ND = 0.5) and zero value for PQL (ND = 0) were used in the TEQ calculations as shown. 
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Figure 1

Former Port Blakely Mill Site
Bainbridge Island, Washington
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Data Source: Mapbox Open Street Map, 2016

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to assist in 
showing features discussed in an attached document. GeoEngineers, Inc. 
cannot guarantee the accuracy and content of electronic files. The master 
file is stored by GeoEngineers, Inc. and will serve as the official record of 
this communication.
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Notes: 
1.   Former mill structures are based on 1917 Port Blakely 
Milling Co. Map and Historical Buildings/Cultural Resources 
Survey composite mill plan (Appendix A). The locations of all 
the Mill structures are not known/shown on this figure. 
2. The locations of all features shown are approximate.
3. This drawing is for information purposes.  It is intended
to assist in showing features discussed in an attached document.
 GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files.  The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.

Projection: NAD 1983 StatePlane Washington North FIPS 4601 Feet

Legend
Approximate Former Mill Structures1

Blakely Harbor Park Property Boundary
Tax Parcel Boundary

P:\
0\

05
04

15
9\

GI
S\

MX
D\

00
50

41
59

00
_F

02
_F

orm
erS

tru
ctu

re
s_

Po
rt 

Bla
ke

ly.m
xd

  D
ate

 Ex
po

rte
d: 

04
/1

0/
19

  b
y m

au
gu

st 

Blakely Harbor

Wharf Footprint

Former Log Pond

Logway

Inclined Conveyor

Wa
ste

 Co
nv

ey
er

Lumber Shed

Storage

Oil House

Power House

Conveyor Tower

Wharf FootprintWharf Footprint

Saw 
Mill

Saw Mill

Machine Shop

PotentialRefuseBurner

Wharf

Re Saw Shed

Steam Dry Kilns;
Lumber Shed;
Planing Mill

Brick LinedIron RefuseBurner

Foundry

Machine Shop/Blacksmith

TransferTable

Saw Mill

PostOffice
General 

Warehouse
Lumber Shed

BLAKELY AVE NE
FO

RT

WARD HILL RD NE

BLAKELY HILL RD NE

SOUTHERN CROSS RD NE

NE COUNTRY CLUB RD

THREE T RD NE
NE SEABORN RD

NE HALLS HILL RD

Data Source: Aerial from Google Earth, 2018, Property and Parcel Boundaries from 
Kitsap County Geographic Information Systems (GIS).

µ
Former Mill Structures 

and Current Property Boundaries
Former Port Blakely Mill Site

Bainbridge Island, Washington

Figure 2



200 0 200

Feet

Notes: 
1.  Bainbridge Metro Parks Survey dated May 15, 2007.
2.  MHHW Elevation from Seattle NOAA Station 9447130. 
NAVD88 to MLLW conversion based on WSDOT Monument 
5139 at Eagle Harbor as per Anchor 2009.
3. The locations of all features shown are approximate.
4. This drawing is for information purposes.  It is intended
to assist in showing features discussed in an attached document.
 GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files.  The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
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APPENDIX A 
Historical Maps of Former Port Blakely Mill 
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Introduction 

1 INTRODUCTION 

The City of Bainbridge Island (the City) is evaluating a range of potential shoreline restoration 

options at Blakely Harbor, Kitsap County, Washington (Figures 1 and 2).  The project area is 

located in Blakely Harbor Park at the head of Blakely Harbor on Bainbridge Island.  In the late 

1800s, the park site was home to one of the largest sawmills on the Pacific Coast, which by the 

turn of the century was producing more than 100 million board feet of lumber per year.  While 

the harbor has undergone a nearly 90‐year period of limited development and natural recovery 

since closure of the Port Blakely mill in 1922, remnants of the former mill still remain within the 

intertidal area of the park.  Remnant shoreline modifications and woody debris accumulations 

within the project area currently impact nearshore and estuarine processes and habitats. 

 

The project site is owned by the Bainbridge Island Metropolitan Parks and Recreation District 

(the Park District), which acquired the park site in 2000 for passive recreation such as 

picnicking, kayaking, and wildlife viewing.  Ongoing feasibility studies by the City and Park 

District are evaluating the opportunities, benefits, and risks of performing shoreline restoration 

actions at Blakely Harbor Park as called for in the Blakely Harbor Park Conceptual Plan.  The 

feasibility studies are intended to be used by the community, the Park District, the City, and 

other stakeholders to inform upcoming decisions on the appropriate scope of habitat restoration 

actions at the park. 

 

The intertidal sampling and analysis activities summarized in this report are more specifically 

described in the Sampling and Analysis Plan (SAP) dated July 2008 (Anchor 2008), which 

outlined plans for field reconnaissance to delineate the approximate extent of woody debris 

accumulations within the project area, followed by focused intertidal sediment and seep 

sampling to support feasibility study evaluations of potential shoreline restoration options.  The 

SAP was prepared consistent with current Puget Sound Estuary Program (PSEP) and U.S. 

Environmental Protection Agency (EPA) protocols for sampling and analysis (EPA 1986, PSEP 

1986; PSEP 1997a, b, and c).  The contents and structure of the SAP were also in line with 

guidance provided in the Washington State Department of Ecology’s (Ecology’s) Sediment 

Source Control Standards User Manual, Appendix B: Sediment Sampling and Analysis Plan Appendix 

(Ecology 2008). 
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Introduction 

Intertidal reconnaissance and sampling in the project area occurred over the period from July 31 

to September 12, 2008.  This sampling and analysis report describes each activity and presents 

the site characterization data. 

 

1.1 Study Objectives 

As discussed in the SAP, the primary sampling and analysis objectives of this work 

included: 

• Preliminary delineation of the horizontal and vertical extent of woody debris within 

intertidal and shallow subtidal zones of the study area based on site reconnaissance 

conducted during low tide conditions, supplemented with focused test pit 

observations and offshore diver surveys 

• Characterization of surface and subsurface chemical concentrations within and 

below the accumulated woody debris materials to support feasibility study 

evaluations of potential restoration options 

• Characterization of target woody debris degradation products  in groundwater, as 

expressed in surficial seeps within the intertidal zone 

• General description of biological conditions in the study area 

 

1.2 Previous Sampling Conducted for Port Blakely Tree Farms Company 

Previous soil and sediment sampling was performed for the Port Blakely Tree Farms 

Company in 1992 as part of an initial characterization of hazardous substance 

concentrations in the Blakely Harbor Park area (Shannon and Wilson 1992).  These prior 

investigations included collection of surface and near‐surface soil and sediment samples 

from various locations within the former mill area, and analysis of these samples for a range 

of metals and petroleum hydrocarbons.  The Shannon and Wilson (1992) sampling locations 

are depicted in Figure 3, and sampling results are summarized in Appendix D.  As 

discussed in the Shannon and Wilson (1992) report, none of the 1992 surface samples 

exceeded risk‐based screening criteria for metals or petroleum hydrocarbons.  However, the 

1992 sampling did not characterize the nature and extent of wood debris or the quality of 

subsurface materials present in the park area.  Pertinent conclusions of the Shannon and 

Wilson (1992) report are referenced herein as appropriate. 
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Intertidal Woody Debris Assessment 

2 INTERTIDAL WOODY DEBRIS ASSESSMENT 

The SAP describes the use of piston cores, geoprobes, and/or hollow‐stem auger explorations to 

determine the thickness of woody debris in the mid‐ to lower intertidal areas of the study area 

and concurrently collect samples for chemical analysis of sediments (Anchor 2008).  However, 

because of access constraints and the nature of the woody debris in the study area, sample 

collection techniques were necessarily modified from those described in the SAP.  For example, 

during initial site reconnaissance, it was determined that the density of the woody debris in the 

study area (e.g., bark and dimensional lumber) was such that piston cores or geoprobes could 

not fully penetrate these materials.  Hollow‐stem auger drilling was also initially considered for 

the intertidal explorations, but access from land was determined to be too difficult, and 

deployment of a drill rig from a boat was also not cost‐effective for this initial assessment. 

 

To address these site conditions, a combination of hand‐driven piston cores, steel probe 

soundings (using rebar), and test pits were used to collect wood debris and sediment samples, 

and to estimate the thickness of woody debris at the sampling locations.  Sampling station 

coordinates are listed in Table 1.  Sampling and analysis activities are described in the sections 

below. 

 

2.1 Intertidal Area Explorations 

Hand‐driven piston cores were advanced in the study area on July 31, 2008, during low tide 

conditions, initially targeting the presumed boundaries of the woody debris deposits.  

Within the former mill pond at the western end of Blakely Harbor (Figure 2), hand‐driven 

piston cores were advanced from a boat as the tide rose.  Three cores (BH‐01, BH‐03, and 

BH‐04) were advanced at mid‐ and upper intertidal locations depicted on Figure 3, but 

dense coarse sand present on the sediment surface resulted in poor penetration and 

recovery at these locations.  However, no wood debris was observed at the sediment surface 

at these stations, and subsequent steel probe soundings confirmed the absence of substantial 

near‐surface woody debris accumulations in this area. 

 

Piston core BH‐02 was collected in the lower intertidal zone (at an elevation of 

approximately +2 feet mean lower low water [MLLW]), near the eastern boundary of the 

park property (Figure 3).  Surface sediments at BH‐02 consisted of black sandy silt with a 

slight oily sheen.  Near‐surface sediments in this area consisted of gravel/sand material with 
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abundant glass, wood, and other debris.  The steel probe penetrated to 6 feet below mudline 

at this station, indicating a debris thickness at BH‐02 of approximately 6 feet.  However, the 

presence of relatively large near‐surface wood material prevented the recovery of material 

lower than 0.7 foot below mudline in the core.  To support evaluations of potential 

restoration and reuse or disposal options, a composite sample of sediment and debris 

material collected from 0 to 0.7 feet below mudline at BH‐02 was submitted for analysis of 

Dredged Material Management Program (DMMP) physical and chemical parameters 

including grain size, total solids, total volatile solids (TVS), total organic carbon (TOC), total 

ammonia and sulfide, metals, semivolatile organic compounds (SVOCs), volatile organic 

compounds (VOCs), total petroleum hydrocarbons (TPH), polychlorinated biphenyls 

(PCBs), pesticides, porewater tributyltin (TBT), and chlorinated dibenzo‐p‐dioxins and 

dibenzofurans (dioxins/furans), in accordance with the SAP. 

 

Intertidal and shallow subtidal sediments in the former Port Blakely mill wharf area are 

characterized by considerable amounts of inorganic debris (e.g., bricks) and woody debris 

including logs, dimensional lumber, piles bark, and mill ends, as shown in Photographs 1 

through 4 in Appendix A.  Three representative cores (BH‐09, BH‐10, and BH‐11) were 

advanced in this area, and all three core locations contained approximately 100 percent 

surface wood material (Figure 3).  The depth of woody material at these locations was 

estimated using steel probe soundings.  The 10‐foot‐long probe was driven into the deposits 

multiple times by hand at each station to penetrate through small spaces in the wood and 

make contact with underlying native sand/silt sediments.  Sampling results are discussed 

below. 

 

At station BH‐09, consistent drives with the steel probe were met with hard refusal at 5 to 6 

feet below mudline.  Hard refusal at approximately 4 feet below mudline occurred at 

locations BH‐10 and BH‐11.  These measurements, along with the BH‐02 observations 

summarized above, indicate that woody debris accumulations throughout the former Port 

Blakely mill intertidal wharf area extend approximately 4 to 6 feet below mudline.  

Abundant piling stubs from the former wharf are also present in the upper intertidal areas, 

and the flat tops of cut off piles were frequently observed in the lower intertidal area. 
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To support evaluations of potential restoration and reuse or disposal options, samples of 

near‐surface sediment and associated debris (excluding wood material greater than 1 inch) 

at BH‐09, BH‐10, and BH‐11 were collected from 0 to 2 feet below mudline using a long‐

handled decontaminated spoon.  The collected material consisted of olive to brown wood 

pulp and silt with dark olive decayed wood material with silt.  There was little shell 

material present, and few benthic organisms were observed at any of the three sample 

locations.  The composite sample was submitted for analysis of DMMP physical and 

chemical parameters in accordance with the SAP, excluding VOCs.  Discrete samples from 

BH‐09, BH‐10, and BH‐11 were analyzed for VOCs. 

 

Similar to sediment conditions in the mid‐ and lower intertidal zone of the study area as 

discussed above, surface sediments in the upper intertidal zone of the former Port Blakely 

mill consist primarily of coarse sand and gravel/cobble with abundant large brick debris and 

remnants of piles (see Photographs 5 through 7 of Appendix A).  Based on test pits 

advanced in this area as discussed below, surface sediments throughout the upper intertidal 

area are underlain with large woody material.  Near the mean higher high water (MHHW) 

elevation, sawdust mats and similar materials are also evident within the sand substrate. 

 

Three upper intertidal test pits were advanced in the study area on September 12, 2008, at an 

elevation of approximately +7 feet MLLW.  Test pits were advanced using a 6‐foot‐wide 

track‐mounted excavator with a hydraulic bucket capable of digging a 9‐foot‐deep hole 

(Photograph 8 of Appendix A).  The test pits were advanced by High Meadows Excavating 

of Poulsbo, Washington.  Test pit locations are depicted on Figure 3. 

 

Subsurface sediment materials observed in test pits BH‐P01 and BH‐P02 (Figure 3) were 

comprised of black large woody material and dense orange sawdust layers to a depth of 

approximately 8 feet below mudline (see Photograph 9 of Appendix A).  At each test pit, the 

excavator piled up material from the hole off to the side in a stockpile (see Photograph 10 of 

Appendix A).  Sample material from each test pit was obtained by compositing randomly 

selected portions of the stockpile to represent material from the entire 0‐to 8‐foot depth.  The 

composite sample was submitted for analysis of DMMP physical and chemical parameters 

in accordance with the SAP, excluding VOCs.  Discrete samples from BH‐P01 and BH‐P02 

were analyzed for VOCs. 
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Beginning approximately 8 feet below mudline, dense gray sand and gravel with no woody 

debris was encountered, and was provisionally interpreted as native material.  

Groundwater was also encountered at the woody debris/native sediment contact.  Discrete 

samples of native sand materials were collected at depths of approximately 8 to 9 feet below 

mudline at both BH‐P01 and BH‐P02, and samples from both locations were submitted for 

analysis of Sediment Management Standards (SMS) physical and chemical parameters in 

accordance with the SAP. 

 

While a third test pit (BH‐P03) was initiated (Figure 3), extensive large wood material at this 

location prevented the excavator from advancing below 3 to 4 feet below mudline (see 

Photograph 11 of Appendix A).  Thus, this sampling location was abandoned and backfilled 

without collecting a sample. 

 

2.2 Mill Pond Explorations 

As discussed above, the former mill pond area was accessed by boat during a rising tide on 

July 31, 2008.  Hand‐driven piston cores were advanced at four locations (BH‐05, BH‐06, 

BH‐07, and BH‐08), as shown on Figure 3.  Core recovery of approximately 2 to 3 feet below 

mudline was achieved at cores BH‐05, BH‐06, and BH‐07.  The upper 2 to 3 feet of these 

cores consisted of organic silt and sand with little or no woody debris.  Material at the 

bottom of each of these three cores revealed that refusal was due to the presence of surface 

woody debris beginning approximately 2 to 3 feet below mudline.  Sediments at core BH‐08, 

located at the southern end of the former mill pond, were comprised of dense coarse sand 

material with little or no woody debris.  Core penetration at BH‐08 was limited to 0.5 to 1 

foot below mudline. 

 

Native contact was not achieved in any of the four cores advanced within the former mill 

pond area.  Material from the upper 2 feet of cores BH‐05, BH‐06, and BH‐07 were 

composited at the laboratory into one sample and analyzed for DMMP physical and 

chemical parameters in accordance with the SAP, excluding VOCs.  Discrete samples from 

BH‐05, BH‐06, and BH‐07 were analyzed for VOCs.  

 

To further characterize the thickness and depth of woody debris material below the near‐

surface silt and sand layer, further sampling of the former mill pond occurred on September 
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24, 2008, during high tide conditions.  Several locations were selected at random, and a steel 

probe was advanced through the recent near‐surface silt/sand and through at least a portion 

of the underlying woody debris.  The probe data indicated that at least 2 feet of large woody 

debris (likely including logs) underlies the more recently deposited surface silt and sand 

(i.e., woody debris is present from approximately 2 to 4 or more feet below mudline in the 

former mill pond area).  However, the depth of the native sediment layer could not be 

conclusively determined with the steel probe measurements. 

 

2.3 Sediment Chemistry Results 

As discussed in the SAP and outlined above, the goals of the sediment characterization were 

twofold: 

1. Characterize chemical concentrations in native sediments that underlie woody 

debris to assess prospective sediment surface quality conditions for restoration 

options that include wood debris removal.  The appropriate criteria for this 

comparison are Sediment Quality Standard (SQS) chemical criteria under the 

Sediment Management Standards (SMS). 

2. Characterize chemical concentrations in woody debris sediment to determine 

potential beneficial reuse and/or disposal opportunities for these materials.  The 

appropriate criteria for these evalutions include Washington State Model Toxics 

Control Act (MTCA) Method A soil cleanup standards for upland beneficial reuse, 

and DMMP sediment quality criteria for in‐water beneficial reuse or unconfined 

open‐water disposal at the nearby Elliott Bay non‐dispersive site. 

 
Chemical analysis results for sand sediments present below the woody debris layer (i.e., 8 to 

9 feet below mudline in upper intertidal test pits BH‐P01 and BH‐P02; Figure 3) are 

compared to SQS chemical criteria in Table 2.  While SMS criteria for wood debris are 

developed by Ecology on a case‐by‐case basis, potential impacts to benthos are often 

indicated by sediments with surface TVS levels above 25 percent (Kendall and Michelsen 

1997), and this value was used as an initial SMS screening criterion.  For non‐polar organic 

chemicals such as PCBs and certain SVOCs, the SQS chemical criteria are expressed on an 

organic carbon‐normalized basis.  All chemical concentrations in subsurface samples 

collected 8 to 9 feet below mudline were well below SQS chemical criteria, consistent with 

interpretations of these materials as the native sediment layer. 
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Near‐surface sediment chemical concentrations were analyzed in discrete and composite 

samples collected within 2 feet of mudline within the study area.  While the point of 

compliance for SMS comparisons is the biologically active zone, which is typically defined 

in Puget Sound as surface sediments collected within 0.3 feet of mudline, the following near‐

surface sediment samples were collected sufficiently close to the surface to support a 

preliminary screening comparison (Table 2): 

• Within the former mill pond (BH‐05, BH‐06 and BH‐07 composite; 0 to 2 feet below 

mudline) 

• In front of the former Blakely Mill wharf (BH‐09, BH‐10 and BH‐11 composite; 0 to 2 

feet below mudline) 

• In front of the former Blakely Mill wharf near the eastern boundary of the project 

area (sample BH‐02; 0 to 0.7 feet below mudline) 

 

While the 0 to 2‐foot surface composite sample from the former mill pond contained 

chemical concentrations below SQS chemical criteria, the two near‐surface samples collected 

in front of the former Blakely Mill wharf (discrete sample BH‐02 and composite sample 

BH‐09/10/11) exceeded SQS criteria for the following chemicals or chemical groups: 

• Woody debris indicators (TVS and phenol) 

• Metals (copper, lead, and zinc) 

 

Because wood debris cleanup standards are developed under the SMS on a case‐by‐case 

basis (i.e., there is no default cleanup level for wood debris in Puget Sound), further surface 

sediment sampling and/or confirmatory biological testing would be needed to verify 

whether or not SMS cleanup standards are exceeded in the project area.  Where necessary, 

such verification sampling can be performed by conducting confirmatory sediment 

bioassays and/or benthic enumeration at selected stations within the project area, and 

comparing these biological measurements with data from suitable reference locations to 

characterize the benthic response to woody debris present at the site.  This type of biological 

testing would need to be performed under an amended SAP requiring additional sample 

collection, along with specialized laboratory protocols to evaluate specific benthic 

organisms and their reaction to exposure from site sediments.  However, depending on the 
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restoration option to be selected by the City and Park District, the need for sediment 

cleanup may be obviated by prospective shoreline restoration actions. 

 

Chemical analysis results for the four discrete and composite (plus one field duplicate) near‐

surface sediment samples collected in the project area are compared to DMMP criteria in 

Table 3.  For locations outside of the log pond area, chemicals exceeding DMMP sediment 

quality criteria for in‐water beneficial reuse or unconfined open‐water disposal at the Elliott 

Bay non‐dispersive site included: 

• Woody debris indicators (TVS and phenol) 

• Metals (copper, lead, mercury, and zinc) 

• Polynuclear aromatic hydrocarbons (PAH; potential combustion and/or creosote 

sources) 

 

Compared to sediment samples collected adjacent to the former Blakely Mill wharf area, 

relatively low chemical concentrations were detected in near‐surface (0 to 2 feet below 

mudline) silt/sand sediment collected within the former mill pond (BH‐05, BH‐06, and BH‐

07; see Table 3 and Figure 3).  While the 0 to 2‐foot surface composite sample from the 

former mill pond contained chemical concentrations below SQS chemical criteria (based on 

TOC‐normalized concentrations for hydrocarbons), this same composite sample 

nevertheless exceeded DMMP beneficial reuse or open‐water disposal criteria for a single 

hydrocarbon chemical (benzo[a]pyrene; dry weight basis).  Based on these testing data, 

woody debris and associated sediments as may be excavated or dredged from the project 

area would not be suitable for in‐water beneficial reuse or unconfined open‐water disposal 

at the Elliott Bay non‐dispersive site without additional, more detailed bioassay testing. 

 

Chemical analysis results for the four discrete and composite (plus one field duplicate) near‐

surface sediment samples collected in the project area are also compared to MTCA 

unrestricted use soil criteria in Table 3.  Chemicals exceeding MTCA Method A soil 

standards included: 

• Metals (arsenic, cadmium, and lead) in the former wharf area 

• Benzo(a)pyrene (potential combustion and/or creosote sources) in both the log pond 

and the former wharf area 
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Based on these testing data, woody debris and associated sediments as may be excavated or 

dredged from the project area would not be suitable for unrestricted upland beneficial 

reuse.  However, other potential beneficial reuse and management options for these 

materials may still be appropriate for consideration in the feasibility study, including 

incorporation of excavated sediments in on‐site subsurface fills, along with associated 

environmental covenants.  These and other options (e.g., off‐site landfill disposal) will be 

considered in more detail as part of the upcoming feasibility study. 

 

2.4 Relationship to Prior Sampling 

As discussed in Section 1.2, previous surface soil and sediment sampling was performed for 

the Port Blakely Tree Farms Company in 1992 as part of an initial characterization of 

hazardous substance concentrations in the Blakely Harbor Park area (Shannon and Wilson 

1992).  None of the 1992 surface samples exceeded SQS chemical criteria or MTCA Method 

A screening criteria for metals or petroleum hydrocarbons.  These data suggest that a 

relatively clean surface layer of soil and sediments currently overlies more contaminated 

subsurface materials, minimizing current exposures of these hazardous substances to 

humans (e.g., park users) and protecting terrestrial and aquatic life.  However, the 1992 

sampling did not characterize the nature and extent of wood debris or the quality of 

subsurface materials present in the park area. 

 

2.5 Usability of the Data 

All of the 1992 and 2008 sampling data were analyzed by Ecology‐accredited laboratories 

using Ecology‐ approved analytical methods.  The analytical data were reviewed by the 

analytical laboratory to ensure the accuracy and usability of the data.  An independent 

environmental chemist also validated the 2008 sampling data; data validation reports are 

presented in Appendix C.  All of the data presented in this report were determined to be 

usable for site characterization, consistent with MTCA and SMS requirements, with specific 

qualifications as discussed below. 

 

Because of the relatively large small‐scale variability characteristic of soil and sediment 

sampling data at contaminated sediment sites, composite sampling strategies were 

employed as practicable to provide a more representative sample of part of the project area.  

While discrete samples provide data for a single location or unique site feature, composite 
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samples provide a more representative sample of sediment conditions at the site, and thus 

provide a more accurate measure of “true” sediment characteristics throughout the project 

area. 

 

The composite sample from the former wharf area had an elevated detection limit that was 

greater than the DMMP screening level for total PCBs.  PCBs were manufactured and used 

in the United States beginning in 1930.  However, since the Port Blakely mill closed in 1922, 

there is little likelihood that PCBs were ever used at the former mill.  Moreover, the 

relatively elevated detection limit reported for total PCBs was due solely to elevated 

detection limits for a single type of PCB mixture – Aroclor 1221 – a relatively rare form of 

PCB that is also among the most biodegradable due to its relatively low chlorine content.  

All information considered, there is no reason to believe that PCBs are present at the site at 

concentrations of potential concern. 

 

As described in the data validation report, specific analytes in certain samples were tested 

up to several days after their holding times expired.  However, during the holding period, 

the samples were stored in a refrigerator at 4° C to minimize any potential changes to the 

sample characteristics that would have occurred during the holding period.  Thus, no 

significant bias in analytical results was identified during the data review, and all of the 

data presented in this report were determined to be usable for site characterization, 

consistent with MTCA and SMS requirements, and to support forthcoming feasibility‐level 

evaluations of restoration options for the site. 
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3 SUBTIDAL DIVER SURVEYS 

Diver transects were performed on September 24, 2008.  Dive surveys were performed to 

further characterize the horizontal and vertical extent of woody debris along three transects in 

the shallow subtidal areas offshore of the former Port Blakely mill and to qualitatively assess 

biological conditions in the study area.  Diver transects were initiated at three locations 

beginning at approximately 0 feet MLLW, extending approximately 300 feet offshore as shown 

on Figure 3.  Transects started within intertidal areas with relatively high surface woody debris 

accumulations, and continued offshore until surface woody debris was no longer apparent. 

 

Prior to the beginning of each dive survey, a buoy was placed (using differential gloabal 

positioning system [DGPS]) at the predetermined locations at approximately the 0 feet MLLW 

elevation.  At the initiation of the survey, the diver attached a 300‐foot‐long tape to the buoy 

anchor and extended the tape offshore for 300 feet.  The diver swam out from the buoy at each 

location following a compass course of 120 degrees magnetic using a wrist‐worn diver’s 

compass.  All three transects were set parallel along the same compass direction.  At the 

offshore end of the transect line, the end point position was recorded using the DGPS held over 

the bubbles of the diver. 

 

The diver swam the transect line, stopping at 25‐foot intervals to record observations along the 

line.  Information was relayed verbally to the data recorder on the vessel using underwater 

communications equipment.  At each data stop, the diver relayed information that included: 

• Water depth and time 

• General substrate characterization 

• Visually observed percent cover of wood debris on the substrate surface 

• Visually estimated percent by volume of wood debris below surface sediments 

• Visually estimated percent cover and general identification of algal species 

• Presence  of easily recognized macroinvertebrate species 

 

Recorded data logs are attached to this report in Appendix B.  Water depth recorded on the data 

forms represents depth related to MLLW as calculated using Tides and Currents® software. 
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3.1 Diver Survey Observations 

Data logs recorded during each dive are attached to this report in Appendix B.  Water depth 

recorded on all the data forms and all depths reported in this report represent depth related 

to MLLW. 

 

Transect 1 was initiated at a depth of +0.7 feet MLLW and ended at a water depth of ‐25.1 

feet MLLW.  The predominant surface sediment material consisted of silty sand with 

crushed rock and shells out 100 feet from the start to a depth of ‐7.8 feet MLLW.  

Approximately 300 feet offshore, at the end of the Transect 1, the sediment was 

predominantly comprised of silt materials.  Surface wood debris in excess of 50 percent by 

volume was present out to 250 feet at a depth of ‐25.1 feet MLLW.  The diver was able to 

probe below the sediment surface manually to determine that wood debris was 

approximately 100 percent by volume at 0.7 to 1.0 feet below mudline out to 225 feet along 

the transect.  Wood volume at depth declined to between 40 and 50 percent by volume 

approximately 1.0 to 1.5 feet below mudline in the last 50 feet of the transect (Figure 3). 

 

Transect 2 was initiated at a depth of +0.2 feet MLLW near the center of the lower intertidal 

wood debris area offshore of the former powerhouse (Figure 3).  The predominant substrate 

was sandy silt with scattered rocks to 125 feet offshore at a depth of ‐4.1 feet MLLW.  The 

substrate was silty sand and silt out to 300 feet at a depth of ‐16 feet MLLW.  Surface wood 

debris ranging from 75 to 100 percent by volume was present to approximately 150 feet and 

a depth of ‐4.1 feet MLLW, and declined to between 10 and 50 percent out to 300 feet and a 

depth of ‐16 feet MLLW.  From approximately 150 feet out to the end of the transect, 

subsurface wood with a volume of 100 percent was present below approximately 1.0 feet 

below mudline. 

 

Transect 3 started at ‐0.1 feet MLLW and, rather than crossing perpendicular to the bottom 

contours, generally followed the MLLW contour (Figure 3).  At this transect, the 

predominant surface substrate was silty sand to approximately 200 feet out with silty sand 

with sawdust observed at the 75‐ and 100‐foot stations.  Surface wood was not present 

between 125 feet and the end of the transect at 300 feet; however, the diver was able to 

determine that subsurface wood material at approximately 100 percent by volume was 

present out to 150 feet.  At that location, the wood was covered with approximately 1.5 to 
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2.0 feet of silty sand material.  The diver was unable to probe deeper in the outer stations of 

the transect. 

 

Biological observations were limited to algal species and easily recognized invertebrate 

species along the diver transects.  The green alga, Ulva sp. was the predominant algal 

species encountered along the transects.  Ulva was present in the lower intertidal areas 

attached to woody debris starting at approximately the +2 feet MLLW mark and was 

observed along each transect generally out to 300 feet.  The brown alga, Laminaria sp. was 

generally present in the lower intertidal area at approximately ‐4 feet MLLW along the shore 

of much of the site.  Eelgrass was not observed at any of the transect locations.  The brown 

alga, Fucus sp. was present attached to pile remnants and large debris in the upper portions 

of the intertidal areas. 

 

Observed invertebrate species were limited to predominantly barnacles in the upper and 

lower portions of the intertidal areas in those areas where large rocks and brick debris were 

present.  Few biota were observed on the woody material; however, some starfish were 

observed in the intertidal areas with wood material.  Few fish or invertebrates were 

observed along the diver transects; however, a few sea anemones (Metridium sp.), starfish, 

and few unidentified crabs were observed in the deeper portions of Transect 1.  A few 

flatfish, sculpins, and one ling cod were also observed along Transect 1. 
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4 GROUNDWATER SEEPS 

Initial site reconnaissance indicated that groundwater discharged as seeps at various locations 

within the study area was generally well oxygenated.  To verify this observation, measurements 

of seepage dissolved oxygen (DO) levels were performed during a low tide on July 31, 2008.  

Seeps were selected for monitoring based on evidence of upwelling water through the surface 

sediments.  Three predominant groundwater seeps were identified and their locations were 

recorded using DGPS (Figure 4; Table 1).  At each location, a stainless steel well point was 

inserted so that the top of a 1‐foot‐long screened interval was inserted to approximately 1 foot 

below the sediment surface. 

 

Seep BH‐21 was located in an area with abundant woody debris, shell, rocks, bricks, and cement 

pieces (see Photographs 12 and 13 in Appendix A).  Groundwater from this location appeared 

to be seeping through the upper layers of woody debris.  No odor or water discoloration was 

observed. 

 

Seep BH‐22 was located lower in the intertidal area at an elevation of approximately ‐3 to ‐4 feet 

MLLW.  This area also had abundant woody debris with very little silt or sand material.  

Groundwater from this location was noticeably upwelling from below the woody debris and 

the area surrounding the seep had apparent Beggiatoa sp. accumulations, observable as white 

filamentous bacteria attached to the wood surfaces (see Photograph 13 of Appendix A).  There 

was also a noticeable sulfide odor coming from the water at this location.  Additional seeps 

(depicted in Figure 4) were also observed and located in the lower intertidal area near BH‐22.  

These additional seeps were observed upwelling from below the wood debris along the water 

line at low tide and each had noticeable Beggiatoa sp. mats along with a strong sulfide odor. 

 

Seep BH‐23 was located at the southern side of the former mill site in approximately the mid‐

intertidal area.  This seep exhibited a higher water flow than the other two seeps and the water 

appeared to be coming through the upper layers of debris. 

 

Water from each seep was pumped out of the well point using a peristaltic pump and thin 

Teflon‐coated tubing as shown in Photograph 13 of Appendix A.  Water was pumped through a 

flow cell attached to a Hydrolab MS5 multiprobe at low velocities to measure field parameters 

prior to collecting water samples.  Tables 4 and 5 present analytical chemistry and field 
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parameter results for each seep.  Groundwater flow through the flow cell was maintained at a 

low velocity and water samples for sulfides and ammonia were collected when the turbidity 

was below 5 nephelometric turbidity units (NTU). 

 

Water quality data summarized in Tables 4 and 5 indicate that water discharging as seeps 

during low tide conditions is saline (with salinity ranging from 23 to 25 parts per thousand) and 

neutral (with pH ranging from 6.5 to 7.0), and predominantly originated from tidal recharge 

from Blakely Harbor during rising (flood) tide conditions. 

 

Based on DO and oxidation reduction potential (ORP) data, Seeps BH‐21 and BH‐23, which 

were located at relatively high intertidal elevations, were oxygenated, consistent with the low 

concentrations of porewater ammonia and sulfide observed at these locations (see Tables 4 and 

5).  However, relatively reducing conditions (low DO and ORP) and high porewater ammonia 

and (especially) sulfide concentrations (24.7 milligrams per liter [mg/L]) were detected at 

shallow subtidal seep BH‐22 (Figure 4).  Elevated porewater sulfide concentrations, which are 

attributable to degradation of woody debris in the absence of DO, can adversely affect habitat 

suitability (Caldwell 2005).  Seepage discharges with similar reducing conditions were observed 

in the larger subtidal area near BH‐22, suggesting that elevated sulfide concentrations may be 

prevalent in this part of the study area.  Addressing such sulfide seepage discharges may be one 

focus of prospective restoration actions addressed in the upcoming feasibility study. 
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Table 1

Blakely Harbor Sample Location Coordinates

Sample Type Station Identification Northing Easting

Core 01 BH-01 221969 1225315
Core 02 BH-02 222176 1225881
Core 03 BH-03 221831 1225201
Core 04 BH-04 221736 1225219
Core 05 BH-05 222054 1225072
Core 06 BH-06 222107 1224967
Core 07 BH-07 222026 1224943
Core 08 BH-08 221904 1224919
Core 09 BH-09 222133 1225652
Core 10 BH-10 222037 1225585
Core 11 BH-11 222034 1225481
Seep 1 BH-21 222123 1225604
Seep 2 BH-22 222015 1225582
Seep 3 BH-23 222037 1225423
Seep A observed only 222087 1225684
Seep B observed only 222044 1225669
Seep C observed only 222013 1225582
Test Pit 1 BH-P01 222202 1225592
Test Pit 2 BH-P02 222191 1225498
Test Pit 3 BH-P03 222171 1225461
Dive Transect 1 Start N/A 222120 1225752
Dive Transect 1 End N/A 221919 1225976
Dive Transect 2 Start N/A 222114 1225645
Dive Transect 2 End N/A 221890 1225854
Dive Transect 3 Start N/A 222031 1225558
Dive Transect 3 End N/A 221801 1225734
Note:
NAD83 State Plane, Washington North, U.S. Survey feet
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Table 2

Sample Comparisons with Sediment Management Standards Chemical Criteria

Location ID: BH-P01 BH-P02 Composite1 Composite2 Composite2 BH-02

Sample ID: BH-P01-SSB BH-P02-SSB BH-05,06,07-SSA COMP BH-09,10,11-SSA COMP BH-09,10,11-SSA COMP DUP BH-02-SSA

Sample Date: 9/12/2008 9/12/2008 7/31/2008 7/31/2008 7/31/2008 7/31/2008

Depth: 8 - 9 ft 8 - 9 ft 0 - 2 ft 0 - 2 ft 0 - 2 ft 0 - 0.7 ft

Sample Type: N N N N Field Duplicate N

Total organic carbon 2.9 0.44 10 J 15.5 J 15.5 J 9.59 J

Total solids 71.6 77.5 50 J 34.7 J 31.9 J 42.9 J

Total volatile solids 25 4.3 3.7 18.6 J 27.5 J 32.5 J 19.8 J

Ammonia 0.80 0.48 J 15.70 -- -- 17.30

Sulfide 1.4 U 1.3 U -- -- -- 555 J

Gravel 85.1 79.4 J 7.3 41.0 42.9 25.8

Sand 17.7 19.5 61.2 40.8 44.1 53.3

Silt 3.9 0.0 21.4 12.4 8.6 16.8

Clay 2.1 0.0 9.1 8.2 8.4 7.0

Fines (Silt + Clay) 5.9 0.0 30.5 20.6 17.0 23.8

Antimony 1.89 J 0.14 J 0.48 J 21.9 J 104 J 13.9 J

Arsenic 57 93 5.4 4.0 8.1 10.8 9.3 24.6

Cadmium 5.1 6.7 0.17 0.13 0.52 0.60 0.59 2.49

Chromium 260 270 21 21 20 18 34 31

Copper 390 390 36 35 33.7 J 94.4 J 202 J 508 J

Lead 450 530 36 2 57 242 605 626

Mercury 0.41 0.59 0.014 J 0.02 U 0.14 0.09 0.09 0.39

Nickel 21 26 14 17 26 23

Selenium 0.9 U 1.1 U 0.8 J 1.80 1.4 J 1.8 J

Silver 6.1 6.1 0.03 0.02 U 0.219 J 0.181 J 0.36 J 0.515 J

Zinc 410 960 33 29 61 97 121 566

Tributyltin (ion) -- -- 0.05 U 0.05 U 0.05 U 0.074 U

Total LPAH 370 780 0.67 2.3 U 12 14 19 88

Naphthalene 99 170 0.35 U 2.3 U 5.9 0.65 0.63 5.74

Acenaphthylene 66 66 0.35 U 2.3 U 0.63 J 0.65 J 1.3 J 3.0 J

Acenaphthene 16 57 0.35 U 2.3 U 0.31 J 0.65 0.71 5.0

Fluorene 23 79 0.059 J 2.3 U 0.45 0.71 1.1 5.3

Phenanthrene 100 480 0.49 2.3 U 4.1 9.0 12 55

Anthracene 220 1,200 0.12 J 2.3 U 0.95 2.06 3.4 14

2-Methylnaphthalene 38 64 0.35 U 2.3 U 0.46 0.32 0.30 2.2

Total HPAH 960 5,300 3.50 0.82 25 54 79 310

Fluoranthene 160 1,200 0.66 0.41 J 5.7 11 17 79

Pyrene 1,000 1,400 0.66 0.41 J 5.9 J 12 17 82

Benzo(a)anthracene 110 270 0.38 2.3 U 2.0 5.0 7.1 24

Chrysene 110 460 0.42 2.3 U 2.4 5.8 8.4 28

Benzo(b)fluoranthene 0.38 2.3 U 2.3 5.9 7.7 26

Benzo(k)fluoranthene 0.13 J 2.3 U 0.82 1.6 2.5 9

Total Benzofluoranthenes (b, j, k) 230 450 0.51 2.3 U 3.1 7.5 10.2 35

Benzo(a)pyrene 99 210 0.35 2.3 U 2.2 5.4 7.7 25

Indeno(1,2,3-c,d)pyrene 34 88 0.22 J 2.3 U 1.7 3.8 5.0 17

Dibenzo(a,h)anthracene 12 33 0.056 J 2.3 U 0.26 0.71 1.2 3.1

Benzo(g,h,i)perylene 31 78 0.24 J 2.3 U 1.8 3.7 5.0 17

1,2-Dichlorobenzene 2.3 2.3 0.35 U 2.3 U 0.10 U 0.10 U 0.10 U 0.60 U
1,4-Dichlorobenzene 3.1 9 0.35 U 2.3 U 0.10 UJ 0.10 U 0.10 U 0.60 U
1,2,4-Trichlorobenzene 0.81 1.8 0.35 U 2.3 U 0.10 UJ 0.10 U 0.10 U 0.60 U
Hexachlorobenzene 0.38 2.3 0.35 U 2.3 U 0.10 U 0.10 U 0.10 U 0.60 U

SMS SQS SMS CSL

Conventional Parameters (pct)

Conventional Parameters (mg/kg)

Grain Size (percent)

Metals (mg/kg)

Organometallic Compounds (µg/L)

Aromatic Hydrocarbons (mg/kg-OC)

Chlorinated Benzenes (mg/kg-OC)
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Table 2

Sample Comparisons with Sediment Management Standards Chemical Criteria

Location ID: BH-P01 BH-P02 Composite1 Composite2 Composite2 BH-02

Sample ID: BH-P01-SSB BH-P02-SSB BH-05,06,07-SSA COMP BH-09,10,11-SSA COMP BH-09,10,11-SSA COMP DUP BH-02-SSA

Sample Date: 9/12/2008 9/12/2008 7/31/2008 7/31/2008 7/31/2008 7/31/2008

Depth: 8 - 9 ft 8 - 9 ft 0 - 2 ft 0 - 2 ft 0 - 2 ft 0 - 0.7 ft

Sample Type: N N N N Field Duplicate NSMS SQS SMS CSL

Dimethyl phthalate 53 53 0.35 U 2.3 U 0.10 U 0.10 U 0.10 U 0.17 J

Diethyl phthalate 61 110 0.063 J 0.39 J 0.04 J 0.03 J 4.5 J 0.60 U
Di-n-butyl phthalate 220 1700 0.35 J 2.2 J 0.11 J 0.14 J 0.13 J 1.2 U
Butylbenzyl phthalate 4.9 64 0.13 J 0.77 J 0.10 U 0.10 U 0.10 U 0.60 U
Bis(2-ethylhexyl) phthalate 47 78 3.5 U 11 J 0.25 J 0.09 J 0.14 J 6.0 U
Di-n-octyl phthalate 58 4500 0.35 U 2.3 U 0.10 U 0.10 U 0.10 U 0.60 U

Dibenzofuran 15 58 0.35 U 2.3 U 0.44 0.29 0.37 2.1

Hexachlorobutadiene 3.9 6.2 0.35 U 2.3 U 0.10 U 0.10 U 0.10 U 0.60 U
N-Nitrosodiphenylamine 11 11 0.35 U 2.3 U 0.10 U 0.10 U 0.10 U 0.60 U

Total PCB 12 65 0.49 U 3 U 0.26 U 1.1 U 0.84 U 1.2 U

Total DDT 0.69 U 0.65 U 1.5 UJ 2.31 2.56 1.2 UJ
4,4'-DDD (p,p'-DDD) 0.69 U 0.65 U 1.5 UJ 1.5 UJ 1.6 UJ 1.2 UJ
4,4'-DDE (p,p'-DDE) 0.69 U 0.65 U 1 UJ 2.3 UJ 2.6 UJ 1.2 UJ
4,4'-DDT (p,p'-DDT) 0.69 U 0.65 U 1 UJ 0.41 J 0.46 J 1.2 UJ
Aldrin 0.69 U 0.65 U 0.39 J 0.58 J 0.65 J 1.2 UJ
alpha-Chlordane (cis-Chlordane) 0.69 U 0.65 U 1 UJ 1.5 UJ 1.6 UJ 1.2 UJ
cis-Nonachlor 0.69 U 0.65 U 1 UJ 1.5 UJ 1.6 UJ 1.2 UJ
Dieldrin 0.69 U 0.65 U 1 UJ 1.5 UJ 0.21 J 1.2 UJ
gamma-Chlordane 0.69 U 0.65 U 0.95 J 1.5 UJ 1.6 UJ 22 UJ
gamma-BHC (Lindane) 0.69 U 0.65 U 5.9 UJ 1.5 UJ 1.6 UJ 1.2 UJ
Heptachlor 0.69 U 0.65 U 0.4 J 1.5 UJ 0.92 J 1.2 UJ
trans-Nonachlor 0.69 U 0.65 U 1 UJ 1.5 UJ 1.6 UJ 1.2 UJ

Phenol 420 1,200 30 U 30 U 180 J 850 1,100 140 J

2-Methylphenol (o-Cresol) 63 63 10 UJ 10 UJ 10 UJ 15 UJ 16 UJ 58 UJ
4-Methylphenol (p-Cresol) 670 670 10 UJ 10 UJ 36 J 15 J 30 J 46 J

2,4-Dimethylphenol 29 29 50 UJ 50 UJ 50 UJ 72 UJ 78 UJ 290 UJ
Pentachlorophenol 360 690 100 U 100 U 100 UJ 150 U 160 U 580 U
Benzyl alcohol 57 73 20 U 20 U 18 J 29 U 32 U 120 U
Benzoic acid 650 650 200 UJ 200 UJ 200 UJ 290 UJ 320 UJ 1200 UJ

Notes:

Phthalate Esters (mg/kg-OC)

Detected concentration is greater than lowest Sediment Management Standards (SMS) Sediment Quality Standards (SQS)

Pesticides (µg/kg)

Miscellaneous (mg/kg-OC)

PCB Aroclors (mg/kg-OC)

Detected concentration is greater than lowest SMS Cleanup Screening Level (CSL)
J = The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL

Ionizable Organic Compounds (µg/kg)

mg/kg‐OC = milligrams per kilogram organic carbon‐normalized
mg/kg = milligrams per kilogram
μg/kg = micrograms per kilogram
‐‐ Results not reported or not applicable

Total DDT consists of the sum of 4,4ʹ‐DDD, 4,4ʹ‐DDE, and 4,4ʹ‐DDT.
Totals are calculated as the sum of all detected results.  If all are undetected results, the highest reporting limit value is reported as the sum. 

Total HPAH (High PAH) is the total of Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzofluoranthenes, Benzo(a)pyrene, Indeno(1,2,3‐c,d)pyrene,  Dibenzo(a,h)anthracene, and 
Benzo(g,h,i)perylene.

Total PCB does not include Aroclor 1262 and 1268.

U = Compound analyzed, but not detected above detection limit
UJ = Compound analyzed, but not detected above estimated detection limit
Total LPAH (Low PAH) is the total of Naphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene and Anthracene.  2‐Methylnapthalene is not included in the sum of LPAHs

Benzo(j)fluoranthene is included in the total of benzo(b&k)fluoranthenes
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Table 3

Sample Comparisons with Beneficial Reuse and Disposal Criteria

Location ID: Composite1 Composite2 Composite2 Composite3 BH-02

Sample ID: BH-05,06,07-SSA COMP BH-09,10,11-SSA COMP BH-09,10,11-SSA COMP DUP BH-SSA COMP BH-02-SSA

Sample Date: 7/31/2008 7/31/2008 7/31/2008 9/12/2008 7/31/2008

Depth: 0 - 2 ft 0 - 2 ft 0 - 2 ft 0 - 8 ft 0 - 0.7 ft

Sample Type: N N Field Duplicate N N

Total organic carbon 10 J 15.5 J 15.5 J 5.38 9.59 J

Total solids 50 J 34.7 J 31.9 J 32 42.9 J

Total volatile solids 25 18.6 J 27.5 J 32.5 J 32.3 19.8 J

Ammonia 15.7 -- -- 1.12 J 17.3

Sulfide -- -- -- 5.2 555 J

Gravel 7.33 41 42.9 78.3 25.79

Sand 61.17 40.81 44.07 32.75 53.26

Silt 21.4 12.4 8.6 12 J 16.8

Clay 9.12 8.16 8.42 8.54 J 6.98

Fines (Silt + Clay) 30.52 20.56 17.02 20.54 J 23.78

Antimony 150 0.48 J 21.9 J 104 J 86.4 J 13.9 J

Arsenic 20 57 8.08 10.8 9.28 13.4 24.6

Cadmium 2 5.1 0.517 0.604 0.588 0.34 2.49

Chromium 20.1 18.3 34 16.9 31.1

Copper 390 33.7 J 94.4 J 202 J 432 508 J

Lead 250 450 56.6 242 605 1,460 626

Mercury 2 0.41 0.136 0.085 0.094 0.55 0.386

Nickel 140 13.6 17 25.9 20 23.2

Selenium 0.8 J 1.8 1.4 J 2 J 1.8 J

Silver 6.1 0.219 J 0.181 J 0.36 J 0.21 0.515 J

Zinc 410 60.9 96.7 121 205 566

Tributyltin (ion) 0.15 0.05 U 0.05 U 0.05 U 0.072 U 0.074 U

Total LPAH 5,200 1,234 2,130 2,998 350 8,430

Naphthalene 2,100 590 100 98 22 550

Acenaphthylene 560 63 J 100 J 200 J 16 J 290 J

Acenaphthene 500 31 J 100 110 12 J 480

Fluorene 540 45 110 170 16 J 510

Phenanthrene 1,500 410 1,400 1,900 240 5,300

Anthracene 960 95 320 520 44 1,300

2-Methylnaphthalene 670 46 49 46 17 210

Total HPAH 12,000 2,508 8,440 12,310 1,424 29,770

Fluoranthene 1,700 570 1,700 2,700 260 7,600

Pyrene 2,600 590 J 1,800 2,700 270 7,900

Benzo(a)anthracene 1,300 200 780 1,100 120 2,300

Chrysene 1,400 240 900 1,300 140 2,700

Benzo(b)fluoranthene 230 910 1,200 150 2,500

Benzo(k)fluoranthene 82 250 380 53 870

Total Benzofluoranthenes (b, j, k) 3,200 312 1,160 1,580 203 3,370

Benzo(a)pyrene 100 1,600 220 830 1,200 130 2,400

Indeno(1,2,3-c,d)pyrene 600 170 590 780 130 1,600

Dibenzo(a,h)anthracene 230 26 110 180 21 300

Benzo(g,h,i)perylene 670 180 570 770 150 1,600

Naphthalene & 2-Methylnaphthalene (a) 5,000 790 880 1,198 142 --

1,3-Dichlorobenzene 170 10 U 15 U 16 U 16 U 58 U
1,2-Dichlorobenzene 35 10 U 15 U 16 U 16 U 58 U
1,4-Dichlorobenzene 110 10 UJ 15 U 16 U 16 U 58 U
1,2,4-Trichlorobenzene 31 10 UJ 15 U 16 U 16 U 58 U

MTCA Method 

A Cleanup 

Level

DMMP 

Screening 

Level

Conventional Parameters (pct)

Conventional Parameters (mg/kg)

Grain Size (pct)

Metals (mg/kg)

Organometallic Compounds (µg/L)

Aromatic Hydrocarbons (µg/kg)

Chlorinated Hydrocarbons (µg/kg)
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Table 3

Sample Comparisons with Beneficial Reuse and Disposal Criteria

Location ID: Composite1 Composite2 Composite2 Composite3 BH-02

Sample ID: BH-05,06,07-SSA COMP BH-09,10,11-SSA COMP BH-09,10,11-SSA COMP DUP BH-SSA COMP BH-02-SSA

Sample Date: 7/31/2008 7/31/2008 7/31/2008 9/12/2008 7/31/2008

Depth: 0 - 2 ft 0 - 2 ft 0 - 2 ft 0 - 8 ft 0 - 0.7 ft

Sample Type: N N Field Duplicate N N

MTCA Method 

A Cleanup 

Level

DMMP 

Screening 

Level

Hexachlorobenzene 22 10 U 15 U 16 U 16 U 58 U

Dimethyl phthalate 71 10 U 15 U 16 U 16 U 16 J

Diethyl phthalate 200 3.7 J 4.2 J 4.5 J 2.8 J 58 U
Di-n-butyl phthalate 1,400 11 J 21 J 20 J 16 J 120 U
Butylbenzyl phthalate 63 10 U 15 U 16 U 16 U 58 U
Bis(2-ethylhexyl) phthalate 1,300 25 J 14 J 21 J 160 U 580 U
Di-n-octyl phthalate 6,200 10 U 15 U 16 U 16 U 58 U

Phenol 420 180 J 850 1,100 4.8 J 140 J

2-Methylphenol (o-Cresol) 63 10 UJ 15 UJ 16 UJ 16 UJ 58 UJ
4-Methylphenol (p-Cresol) 670 36 J 15 J 30 J 16 UJ 46 J

2,4-Dimethylphenol 29 50 UJ 72 UJ 78 UJ 79 UJ 290 UJ
Pentachlorophenol 400 100 UJ 150 U 160 U 160 U 580 U

Benzyl alcohol 57 18 J 29 U 32 U 8.4 J 120 U
Benzoic acid 650 200 UJ 290 UJ 320 UJ 320 UJ 1200 UJ
Dibenzofuran 540 44 45 58 8.7 J 200

Hexachloroethane 1,400 10 U 15 U 16 U 16 U 58 U
Hexachlorobutadiene 29 10 U 15 U 16 U 16 U 58 U
N-Nitrosodiphenylamine 28 10 U 15 U 16 U 16 U 58 U

Ethylbenzene 6,000 10 -- -- -- -- 2.3 U
Tetrachloroethene 50 57 -- -- -- -- 2.3 U
Trichloroethene 30 160 -- -- -- -- 2.3 U
m,p-Xylene -- -- -- -- 4.6 U
o-Xylene -- -- -- -- 2.3 U
Total Xylene 9,000 40 -- -- -- -- 4.6 U

4,4'-DDD (p,p'-DDD) 1.5 UJ 1.5 UJ 1.6 UJ 1.6 U 1.2 UJ
4,4'-DDE (p,p'-DDE) 1 UJ 2.3 UJ 2.6 UJ 1.6 U 1.2 UJ
4,4'-DDT (p,p'-DDT) 1 UJ 0.41 J 0.46 J 1.6 U 1.2 UJ
Total DDT 3,000 6.9 1.5 UJ 2.31 2.56 1.6 U 1.2 UJ
Aldrin 10 0.39 J 0.58 J 0.65 J 1.6 U 1.2 UJ
alpha-Chlordane (cis-Chlordane) 1 UJ 1.5 UJ 1.6 UJ 1.6 U 1.2 UJ
beta-Chlordane (trans-Chlordane) 1 UJ 1.5 UJ 1.6 UJ 1.6 U 1.2 UJ
cis-Nonachlor 1 UJ 1.5 UJ 0.21 J 1.6 U 1.2 UJ
Dieldrin 10 0.95 J 1.5 UJ 1.6 UJ 1.6 U 22 UJ
gamma-BHC (Lindane) 10 10 5.9 UJ 1.5 UJ 1.6 UJ 1.6 U 1.2 UJ
Heptachlor 10 0.4 J 1.5 UJ 0.92 J 1.6 U 1.2 UJ
trans-Nonachlor 1 UJ 1.5 UJ 1.6 UJ 1.6 U 1.2 UJ
Total Chlordane 10 1 UJ 1.5 UJ 1.81 1.6 U 1.2 UJ

Aroclor 1016 10 U 15 U 16 U 16 U 43 U
Aroclor 1221 26 U 170 U 130 U 32 U 120 U
Aroclor 1232 10 U 48 U 37 U 16 U 37 U
Aroclor 1242 10 U 25 U 79 U 16 U 26 U
Aroclor 1248 10 U 15 U 16 U 16 U 13 U
Aroclor 1254 10 U 15 U 21 U 16 U 12 U
Aroclor 1260 10 U 15 U 16 U 16 U 12 U
Total PCB 1,000 130 26 U 170 U 130 U 32 U 120 U

Total PCB 0.26 U 1.097 U 0.84 U 0.595 U 1.25 U

Pesticides (µg/kg)

PCB Aroclors (µg/kg)

PCB Aroclors (mg/kg-OC)

Phthalates (µg/kg)

Phenols (µg/kg)

Volatile Organics (µg/kg)

Miscellaneous Extractables (µg/kg)
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Table 3

Sample Comparisons with Beneficial Reuse and Disposal Criteria

Location ID: Composite1 Composite2 Composite2 Composite3 BH-02

Sample ID: BH-05,06,07-SSA COMP BH-09,10,11-SSA COMP BH-09,10,11-SSA COMP DUP BH-SSA COMP BH-02-SSA

Sample Date: 7/31/2008 7/31/2008 7/31/2008 9/12/2008 7/31/2008

Depth: 0 - 2 ft 0 - 2 ft 0 - 2 ft 0 - 8 ft 0 - 0.7 ft

Sample Type: N N Field Duplicate N N

MTCA Method 

A Cleanup 

Level

DMMP 

Screening 

Level

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 0.3 J 2.8 U 3.08 U 3.01 U --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 0.684 J 7.01 U 7.7 U 7.53 U --
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 0.439 J 7.01 U 7.7 U 7.53 U --
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 1.69 J 7.01 U 7.7 U 7.53 U --
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) 1.75 J 0.768 J 7.7 U 7.53 UJ --
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 28.5 10.4 9.43 3.85 J --
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) 230 39.1 23.2 32.9 J --
2,3,7,8-Tetrachlorodibenzofuran (TCDF) 1.88 U 2.8 U 3.08 U 3.01 U --
1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 0.719 J 7.01 U 7.7 U 0.469 J --
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 0.819 J 7.01 U 7.7 U 0.599 J --
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 4.7 U 7.01 U 7.7 U 1.34 J --
1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) 0.498 J 7.01 U 7.7 U 7.53 U --
1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) 4.7 U 7.01 U 7.7 U 7.53 U --
2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 0.622 J 7.01 U 7.7 U 7.53 UJ --
1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 4.55 J 7.01 U 7.7 U 7.12 J --
1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) 4.7 U 7.01 U 7.7 U 2.26 J --
1,2,3,4,5,6,7,8-Octachlorodibenzofuran (OCDF) 10.9 3.57 J 2.82 J 111 J --
Total Tetrachlorodibenzo-p-dioxin (TCDD) 26.7 2.8 U 3.08 U 6.25 --
Total Pentachlorodibenzo-p-dioxin (PeCDD) 10.1 7.01 U 7.7 U 4.35 J --
Total Hexachlorodibenzo-p-dioxin (HxCDD) 26.9 3.16 J 2.48 J 3.04 J --
Total Heptachlorodibenzo-p-dioxin (HpCDD) 76.8 21 16.9 7.5 J --
Total Tetrachlorodibenzofuran (TCDF) 10.9 2.8 U 3.08 U 10.6 --
Total Pentachlorodibenzofuran (PeCDF) 7.86 0.448 J 7.7 U 2.12 J --
Total Hexachlorodibenzofuran (HxCDF) 6.99 0.937 J 1.36 J 1.34 J --
Total Heptachlorodibenzofuran (HpCDF) 11.5 5.61 J 3.93 J 14.4 --
Total Dioxin/Furan TEQ (Mammal) ND=0 8.7 2.15 0.19 0.10 0.50 --

Gasoline Range 100 -- -- -- 21 U 15 U
Diesel Range 2,000 33 J 45 J 88 J 15 J 220 J

Residual Range (b)
140 J 100 J 200 J 59 J 530 J

Notes:
(a) MTCA Method A ʺNaphthalenesʺ consists of Naphthalene, 1‐Methylnaphthalene, and  2‐Methylnaphthalene.  Only Naphthalene & 2‐Methylnaphthalene was measured and screened. 
(b) MTCA method A level for ʺAll other gasoline mixturesʺ was applied to Residual Range
Detected concentration is greater than DMMP screening level
Detected concentration is greater than MTCA Method A screening level
Bold = Detected result
J = The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL
U = Compound analyzed, but not detected above detection limit mg/kg = milligrams per kilogram
UJ = Compound analyzed, but not detected above estimated detection limit mg/L = milligrams per liter
 2‐Methylnapthalene is not included in the sum of LPAHs TEQ values as of 2005, World Health Organization. 
Benzo(j)fluoranthene is included in the total of benzo(b&k)fluoranthenes
Total PCB does not include Aroclor 1262 and 1268 μg/L = micrograms per liter
Total DDT consists of the sum of 4,4ʹ‐DDD, 4,4ʹ‐DDE, and 4,4ʹ‐DDT μg/kg = micrograms per kilogram

Total xylene is the sum of o‐, m‐, p‐ isomers.
Totals are calculated as the sum of all detected results. If all are undetected results, the highest reporting limit value is reported as the sum. 
‐‐ Results not reported or not applicable

Total Chlordane includes alpha‐chlordane (cis‐chlordane), beta‐chlordane (trans‐chlordane), cis‐nonaclor, trans‐nonaclor, and oxychlordane.

MTCA Method A cleanup levels are for Unrestricted Land Uses, October 12, 2007.

Total Petroleum Hydrocarbons (mg/kg)

Dioxin Furans (ng/kg)
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Table 4

Blakely Harbor Seepage Results Summary

Location ID: BH-021 BH-022 BH-023

Sample ID: BH-021-080731 BH-022-080731 BH-023-080731

Sample Date: 7/31/2008 7/31/2008 7/31/2008

Sample Type: N N N

Conventional Parameters (mg/L)

Ammonia 0.05 U 0.45 0.05 U
Sulfide 0.09 24.7 0.05 U

Notes:
Bold = Detected result
U = Compound analyzed, but not detected above detection limit
Sample Type N = Normal field sample
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Table 5
Blakely Harbor Seepage Field Parameters Summary

Time
pH Temp DO Turbidity Sp. Cond. Salinity ORP

(Units) (º C) (mg/L) (NTU) (μS) (ppt) (mV)
BH-21 Seep 1

1030 6.75 15.85 1.73 2.4 40008 25.55 136
1036 6.69 14.85 1.51 3.7 39453 25.16 95
1042 6.7 14.86 1.46 3.2 39612 25.3 88

BH-22 Seep 2
1108 6.51 14.48 0.37 1.6 40964 26.26 -12
1110 6.52 14.37 0.36 0.9 41023 26.3 -13
1113 6.51 14.31 0.36 2.1 41055 26.32 -9

BH-23 Seep 3
1140 7.01 23.84 6.67 1.7 36657 23.23 116
1142 6.94 23.59 6.73 1.5 36592 23.14 133
1145 6.87 23.21 6.67 1.6 36590 23.15 145
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Figure 3

Approximate Depth and Extent of Surface Wood Debris
Blakely Harbor

Sediment Characterization

Sources:
1. Aerial photo from Kitsap County dias dated 2001.
2. OHW line, MHW inside project area, and select wetlands from

upland survey by Bainbridge Metro Parks, May 15, 2007.
3. Additional wetland from Kitsap County GIS.
4. MHW and MHHW elevations from Seattle NOAA Station

9447130.
5. MHHW line outside project area and MLLW line from GIS.
6. Conversion from NAVD88 to MLLW based on WSDOT

Monument 5139 at Eagle Harbor using MLLW = NAVD88 -2.5 ft.
BH-08

BH-P02

Diver Transect Location (Anchor 2008)2
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Notes:
Horizontal Datum: Washington
State Plane North, NAD83.
Vertical Datum: MLLW
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MHW = 10.5 FT
MHHW = 11.4 FT
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Photograph1 – Looking offshore into Blakely Harbor at low tide 

 

 
Photograph 2 – Looking towards shore at low tide 
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Photograph 3 – View towards north at low tide from lower intertidal area 

 

 
Photograph 4 – View to south from lower intertidal area at low tide.  Log pond 

channel just beyond person on beach 
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Photograph 5 – Upper intertidal area just south of old Power House building 

 

 
Photograph 6 – Upper intertidal area offshore of old Power House building 
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Photograph 7 – Upper intertidal area at Test Pit 3 location 
 

 
Photograph 8 – Test pit excavator at Test Pit 2 
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Photograph 9 – View into 8-foot-deep excavation at Test Pit 2 

 

 
Photograph 10 – Stockpile material piled up alongside Test Pit 1 
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Photograph 11 – Large wood material in Test Pit 3 

 

 
Photograph 12 – Water sampling at Seep 1 (BH-021) 
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Photograph 13 – Water sampling equipment at Seep 1 (BH-021) 

 

 
Photograph 14 – Water bubbling up from Seep 2 (BH-022) and white 
filamentous material 
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Blakely Harbor Mill Site Transect: #1
Diver Observation Log

Date: 9/24/2008 Crew: Research Support Survices, Eric Parker
Coordintes: Start: 222120 N 1225752 E End: 221919 N 1225976 E

Distance (ft) 0 25 50 75 100 125 150 175 200 225 250 275 300

Time 1635 1637 1640 1641 1643 1645 1646 1647 1647 1648 1649 1650 1652

Depth (ft) 11 12 13 15 18 21 25 27 30 33 35 35 35

Tide 10.3 10.3 10.2 10.2 10.2 10.1 10 10 10 9.9 9.9 9.9 9.9

Depth (MLLW) -0.7 -1.7 -2.8 -4.8 -7.8 -10.9 -15 -17 -20 -23.1 -25.1 -25.1 -25.1

Predominant 
Substrate

Shelly silt and 
crushed rock

Shelly silt and 
crushed rock

Silty sand 
and crushed 
rock

Shelly sandy 
silt/crushed 
rock

Sandy 
silt/woody Silt Silt Silt Silt Silt Silt Silt Silt

Surface WW% 90 75 15 10 15 90 90 90 80 70 50 5 <5

Depth to 100% 
Wood 0

Not able 
to probe

Not able 
to probe

Not able 
to probe Pilings 12" 12" 12" 8" 8" 8" 12-18" 12-18"

%Wood by Volume 100 0 0 0 50 100 100 100 100 100 40 50 50

Algae Present Ulva Ulva
Ulva 
Lam

Ulva 
Lam Lam Lam Lam Lam Ulva

% Algal Cover 90 100 100 100 5 <5 <5 5 <5

Animals Present
Barnacles, 
Crab Starfish Metridium

Crab, 
Starfish, 
Lincod Metridium Sand dab

Lam = Laminaria sp.

MLLW = mean lower low water

WW = wood waste



Blakely Harbor Mill Site Transect: #2
Diver Observation Log

Date: 9/24/2008 Crew: Research Support Survices, Eric Parker
Coordintes: Start: 222114 N 1225645 E End: 221890 N 1225854 E

Distance (ft) 0 25 50 75 100 125 150 175 200 225 250 275 300

Time 1557 1556 1555 1555 1555 1555 1553 1552 1551 1550 1550 1548 1547

Depth (ft) 11 12 12 13 14 15 15 17 20 21 24 25 27

Tide 10.8 10.8 10.8 10.9 10.9 10.9 10.9 10.9 10.9 10.9 11 11 11

Depth (MLLW) 0.2 -1.2 -1.2 -2.1 -3.1 -4.1 -4.1 -6.1 -9.1 -10.1 -13 -14 -16

Predominant 
Substrate

Sandy 
Silt

Sandy 
Silt

Silty 
Sand, 

scattered 
rock

Silty 
Sand, 

scattered 
rock

Silty 
Sand, 

scattered 
rock

Silty Sand, 
scattered 

rock Silty Sand Silty Sand Silty Sand Silt Silt Silt Sandy Silt

Surface WW% 100 100 100 100 100 80 75 40 30 15 50 15 10

Depth to 100% 
Wood 0 0 0 0 0 0 3" 8" 12" 12" 12" 12" 6"

% Wood by 
Volume 100 100 100 100 100 100 100 50 100 100 100 100 100

Algae Present Ulva Ulva Ulva Ulva Ulva
Ulva, 

Laminaria
Ulva, 

Laminaria Ulva Ulva Gracilaria Gracilaria Gracilaria

% Algal Cover 90 100 90 100 100 100 100 100 100 20 10 <5

Animals Present Metridium Sculpin

Lam = Laminaria sp.

MLLW = mean lower low water

WW = wood waste



Blakely Harbor Mill Site Transect: #3
Diver Observation Log

Date: 9/24/2008 Crew: Research Support Survices, Eric Parker
Coordintes: Start: 221031 N 1225558 E End: 221800 N 1225734 E

Distance (ft) 0 25 50 75 100 125 150 175 200 225 250 275 300

Time 1430 1451 1450 1448 1447 1446 1446 1445 1445 1444 1443 1440 1440

Depth (ft) 11 12 13 14 14 14 14 14 15 14 13 13 12

Tide 11.1 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2

Depth (MLLW) -0.1 -0.8 -1.8 -2.8 -2.8 -2.8 -2.8 -2.8 -3.8 -2.8 -1.8 -1.8 -0.8

Predominant 
Substrate

Crushed 
rock and 
gravel Silt Shelly Silt

Silty sand 
and 

sawdust
Silt and 
Sawdust Silty Sand Silty Sand Silty Sand Silty Sand Sand Sand Sand Sand

Surface WW% 40 100 75 80 15 0 0 0 0 0 0 0 0

Depth to 100% 
Wood 0 0 3" 6" 6" 12" 18-24" -- -- -- -- -- --

% Wood by 
Volume 100 100 100 100 100 100 100 -- -- -- -- -- --

Algae Present Ulva Ulva Ulva
Ulva, 

Gracilaria Ulva
Ulva, 

Gracilaria Ulva
Ulva, 

Gracilaria Ulva Ulva
Ulva, 

Gracilaria Ulva Ulva

% Algal Cover 70 80 50 80 15 90 60 50 <5 <5 <5 <5

Animals Present
Barnacles 
on rocks

Lam = Laminaria sp.

MLLW = mean lower low water

WW = wood waste
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LABORATORY DATA AND DATA VALIDATION REPORTS 

 



 

Anchor Environmental, L.L.C. 
1423 3rd Avenue, Suite 300 
Seattle, Washington 98101 
Phone 206.287.9130 
Fax  206.287.9131 

 

Data Validation Review Report – EPA Level 2 
Project:      Blakely Harbor 

Project Number: 080510‐03 

Date:   October 2, 2008 

This report summarizes the review of analytical results for 13 sediment samples and three water 

samples collected on July 31 and August 1, 2008.  Samples were collected by Anchor 

Environmental, L.L.C. (Anchor) and submitted to Columbia Analytical Services, Inc. (CAS), in 

Kelso, Washington.  One set of three samples and one set of four samples were composited for 

analyses.  The second composite was split for duplicate analyses.  Samples were analyzed for 

the following:  

• Semivolatile organic compounds (SVOCs) by U.S. Environmental Protection Agency 

(USEPA) method 8270C 

• Volatile organic compounds (VOCs) by USEPA method 8260B 

• Organochlorine pesticides by USEPA method 8081A 

• Aroclor polychlorinated biphenyls (PCBs) by USEPA method 8082 

• Total metals by USEPA methods 6010B, 6020, and 7471A 

• Porewater organotins by Krone 

• Gasoline range organics (GRO) by NWTPH‐GX 

• Diesel range organics (DRO) and residual range organics (RRO) by NWTPH‐DX 

• Ammonia by USEPA method 350.1M 

• Sulfides by Puget Sound Estuary Program (PSE)P 

• Total organic carbon (TOC) by PSEP 

• Total solids (TS) by USEPA method 160.3M 

• Total volatile solids (TVS) by USEPA method 160.4M 

• Grain size by ASTM D422M 

• Polychlorinated dibenzodioxins (PCDD) and polychlorinated dibenzofurans (PCDF) by 

USEPA method 1613B 
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CAS sample data group (SDG) number K0807136 was reviewed in this report.  The samples 

reviewed in this report are presented in Table 1. 

 
Table 1 

Samples Reviewed 
 

Sample ID Lab ID Matrix Analyses Requested 

BH-021-080731 K0807136-001 Water Ammonia, sulfides 
BH-022-080731 K0807136-002 Water Ammonia, sulfides 
BH-023-080731 K0807136-003 Water Ammonia, sulfides 
BH-001-SSA K0807136-004 Sediment Archive 
BH-001-SSB K0807136-005 Sediment Archive 

BH-002-SSA K0807136-006 Sediment 
SVOCs, VOCs, pesticides, PCBs, metals, organotins, 
GRO, DRO, RRO, ammonia, sulfides, TOC, TS, TVS, 
grainsize 

BH-009-SSA K0807136-007 Sediment VOCs, GRO, sulfides, TS 
BH-059-SSA K0807136-008 Sediment VOCs, GRO, sulfides, TS 
BH-010-SSA K0807136-009 Sediment VOCs, GRO, sulfides, TS 
BH-011-SSA K0807136-010 Sediment VOCs, GRO, sulfides, TS 
BH-006-SSA K0807136-011 Sediment VOCs, GRO, sulfides, TS 
BH-008-SSA K0807136-012 Sediment Archive 
BH-007-SSA K0807136-013 Sediment VOCs, GRO, sulfides, TS 
BH-003-SSA K0807136-014 Sediment Archive 
BH-005-SSA K0807136-015 Sediment VOCs, GRO, sulfides, TS 
BH-004-SSA K0807136-016 Sediment Archive 

BH-005,6,7-SSA Comp K0807136-017 Sediment 
SVOCs, VOCs, pesticides, PCBs, metals, organotins, 
GRO, DRO, RRO, ammonia, TOC, TS, TVS, grainsize, 
PCDD/PCDF 

BH-009,59,10,11-SSA 
Comp K0807136-018 Sediment 

SVOCs, VOCs, pesticides, PCBs, metals, organotins, 
GRO, DRO, RRO, TOC, TS, TVS, grainsize, 
PCDD/PCDF 

BH-009,59,10,11-SSA 
CompDup K0807136-019 Sediment 

SVOCs, VOCs, pesticides, PCBs, metals, organotins, 
GRO, DRO, RRO, TOC, TS, TVS, grainsize, 
PCDD/PCDF 

 

Data Validation and Qualifications 

The following comments refer to the laboratory’s performance in meeting the quality 

assurance/quality control (QA/QC) guidelines outlined in the analytical procedures and data 

quality objective section of the Sampling and Analysis Plan (SAP).  Laboratory results were 

reviewed following USEPA guidelines using USEPA Contract Laboratory Program National 

Functional Guidelines for Inorganic Data Review (USEPA 2004), USEPA Contract Laboratory National 

Functional Guidelines for Organic Data Review (USEPA 1999), and  USEPA Contract Laboratory 

National Functional Guidelines for Chlorinated Dibenzo‐p‐Dioxins (CDDs) and Chlorinated 

Dibenzofurans (CDFs) Data Review (USEPA 2005) as guidelines, and applying laboratory and 

method QC criteria as stated in SW 846, Third Edition, Test Methods for Evaluating Solid 

Waste, update 1, July 1992; update IIA, August 1993; update II, September 1994; update IIB, 
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January 1995; update III, December 1996; update IIIA, April 1998.  Unless noted in this report, 

laboratory results for the samples listed above were within QC criteria.   

 

Field Documentation 

Field documentation was checked for completeness and accuracy.  The chain‐of‐custody was 

signed by CAS at the time of sample receipt; the samples were received cold and in good 

condition.  A revised chain of custody was submitted after samples were received. 

 

Holding Times and Sample Preservation 

Samples were appropriately preserved and analyzed within holding times with the following 

exceptions: 

• TS analyses were performed 5, 6, and 7 days past the 7‐day holding time.  All results 

have been qualified “J” to indicate that they are estimated. 

• TVS analyses were performed 3 and 4 days past the 14‐day holding time.  All results 

have been qualified “J” to indicate that they are estimated. 

•  TOC analyses were performed 6 and 7 days past the 14‐day holding time.  All results 

have been qualified “J” to indicate that they are estimated. 

• Pesticides analyses were performed 6 and 7 days past the 40‐day hold time after 

extractions.  All results have been qualified “J” or “UJ” to indicate that they are 

estimated. 

 

Laboratory Method Blanks

Laboratory method blanks were analyzed at the required frequencies.  All method blanks were 

free of target analytes with the following exceptions: 

• NWTPH‐DX: DRO and RRO were detected in the method blank at levels between the 

method detection limit (MDL) and the method reporting limit (MRL).  All sample results 

were significantly higher (>5x) than those detected in the blank, so no data were 

qualified. 

• PCDD/PCDF: 1,2,3,6,7,8‐HxCDD, 1,2,3,4,6,7,8‐HpCDD, OCDD, 2,3,4,7,8‐PeCDF, 

1,2,3,4,7,8‐HxCDF, 1,2,3,4,6,7,8‐HpCDF, and OCDF were all detected in the method 

blank at levels above the estimated detection limit (EDL) but below the reporting limit 

(RL).  Sample concentrations were compared to concentrations in the method blank.  The 
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sample concentrations were either not detected or were significantly greater than (>5x) 

the blank concentrations with the exceptions of 1,2,3,4,7,8‐HxCDF in sample BH‐005,6,7‐

SSA‐Comp and 1,2,3,6,7,8‐HxCDD and 1,2,3,4,6,7,8‐HpCDF in samples BH‐009,59,10,11‐

SSA Comp and BH‐009,59,10,11‐SSA Comp.  These results have been qualified as non‐

detects.  See Table 3 for qualified data. 

   

Field Quality Control  

Field Blanks 

No field blanks were collected in association with this data package. 

 

Field Duplicates 

One set of field duplicates was collected in association with this data package: BH‐009‐SSA 

and BH‐059‐SSA.  In addition, one duplicate was created in the laboratory when 

compositing: BH‐009,59,10,11‐SSA Comp and BH‐009,59,10,11‐SSA Comp Dup.  Results are 

summarized in Table 2. 

 
Table 2 

Duplicate Sample Summary 
 

Analyte BH-009-SSA BH-059-SSA RPD 

TS 41.8% 39% 7% 

Sulfide 36 mg/kg 63 mg/kg 55% 

 

Analyte 
BH-009,59,10,11-SSA 

Comp
BH-009,59,10,11-SSA 

Comp Dup RPD 

TVS 18.6% 27.5% 39% 

TOC 15.5% 15.5% 0% 

Medium Gravel 24.4% 24.5% 0% 
Fine Gravel 16.6% 18.4% 10% 

Very Coarse Sand 12.5% 13.3% 6% 

Coarse Sand 8.44% 7.59% 11% 

Medium Sand 8.12% 10.7% 27% 
Fine Sand 9.23% 9.49% 3% 
Very Fine Sand 2.52% 2.99% 17% 
Silt 12.4% 8.6% 36% 

Clay 8.16% 8.42% 3% 
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Analyte 
BH-009,59,10,11-SSA 

Comp
BH-009,59,10,11-SSA 

Comp Dup RPD 

Antimony 21.9 mg/kg 104 mg/kg 130% 
Arsenic 10.8 mg/kg 9.28 mg/kg 15% 
Cadmium 0.604 mg/kg 0.588 mg/kg 3% 
Chromium 18.3 mg/kg 34 mg/kg 60% 
Copper 94.4 mg/kg 2020 mg/kg 182% 
Lead 242 mg/kg 605 mg/kg 86% 
Mercury 0.085 mg/kg 0.094 mg/kg 10% 
Nickel 17 mg/kg 25.9 mg/kg 41% 
Selenium 1.8 mg/kg 1.4 mg/kg 25% 
Silver 0.181 mg/kg 0.36 mg/kg 66% 
Zinc 96.7 mg/kg 121 mg/kg 22% 
DRO 45 mg/kg 88 mg/kg 65% 
RRO 100 mg/kg 200 mg/kg 67% 
Heptachlor 1.5U µg/kg 0.92 µg/kg 200% 
Aldrin 0.58 µg/kg 0.65 µg/kg 11% 
cis-Nonachlor 1.5U µg/kg 0.21 µg/kg 200% 
4,4'-DDT 0.41 µg/kg 0.46 µg/kg 11% 
Phenol 850 µg/kg 1100 µg/kg 26% 
4-Methylphenol 15 µg/kg 30 µg/kg 67% 
Naphthalene 100 µg/kg 98 µg/kg 2% 
2-Methylnaphthalene 49 µg/kg 46 µg/kg 6% 
Acenaphthylene 100 µg/kg 200 µg/kg 67% 
Acenaphthene 100 µg/kg 110 µg/kg 10% 
Dibenzofuran 45 µg/kg 58 µg/kg 25% 
Fluorene 110 µg/kg 170 µg/kg 43% 
Diethyl Phthalate 4.2 µg/kg 4.5 µg/kg 7% 
Phenanthrene 1400 µg/kg 1900 µg/kg 30% 
Anthracene 320 µg/kg 520 µg/kg 48% 
Di-n-butyl Phthalate 21 µg/kg 20 µg/kg 5% 
Fluoranthene 1700 µg/kg 2700 µg/kg 45% 
Pyrene 1800 µg/kg 2700 µg/kg 40% 
Benz(a)anthracene 780 µg/kg 1100 µg/kg 34% 
Chrysene 900 µg/kg 1300 µg/kg 36% 
Bis(2-ethylhexyl) Phthalate 14 µg/kg 21 µg/kg 40% 
Benzo(b)fluoranthene 910 µg/kg 1200 µg/kg 27% 
Benzo(k)fluoranthene 250 µg/kg 380 µg/kg 41% 
Benzo(a)pyrene 830 µg/kg 1200 µg/kg 36% 
Indeno(1,2,3-cd)pyrene 590 µg/kg 780 µg/kg 28% 
Dibenz(a,h)anthracene 110 µg/kg 180 µg/kg 48% 
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Analyte 
BH-009,59,10,11-SSA 

Comp
BH-009,59,10,11-SSA 

Comp Dup RPD 

Benzo(g,h,i)perylene 570 µg/kg 770 µg/kg 30% 
1,2,3,7,8,9-HxCDD 0.768 ng/kg 7.70U ng/kg 200% 
1,2,3,4,6,7,8-HpCDD 10.4 ng/kg 9.43 ng/kg 10% 
OCDD 39.1 ng/kg 23.2 ng/kg 51% 

 

Internal Standard/Surrogate Recoveries 

Internal standard recoveries were within method control limits for all internal standards with 

the exception of the low recovery of chlorobenzene‐d5 in sample BH‐005‐SSA in the volatiles 

analysis.  Associated analytes have been qualified “UJ” to indicate a potentially low bias.  See 

Table 3 for qualified data.  Surrogate recoveries were within laboratory control limits for all 

surrogates.  

 
Compound Identification 

The chromatographic pattern for DRO and RRO in NWTPH‐DX analyses did not match the 

calibration standards for sample BH‐002‐SSA.  The chromatographic pattern for DRO in sample 

BH‐009,59,10,11‐SSA Comp Dup did not resemble a petroleum product.  These results have 

been qualified “J” to indicate that they are estimated.  See Table 3 for qualified data. 

 
Compound Quantitation 

Compound confirmation results for detected pesticide and PCB analytes were within 40 percent 

relative percent difference (RPD) of the primary analyses with the exception of some pesticide 

results.  One or more pesticide analytes in the samples where pesticides were detected were 

outside of control limits.  See Table 3 for qualified data. 

 

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) 

MS and MSD samples were analyzed at the required frequencies for all analyses.  All MS/MSD 

analyses yielded percent recoveries (%R) and/or RPD values within the project data quality 

objectives with the following exceptions: 

• Conventionals – Sulfides recovered below data quality objectives in the MS and the 

MS/MSD analyses resulted in a RPD outside of data quality objectives.  All sediment 

sulfides results have been qualified “J” to indicate that results are estimated. 



    Blakely Harbor 
    October 2008 
    Page 7 
 

• Metals – Antimony recovered below data quality objectives in the MS.  All results for 

antimony have been qualified “J” to indicate a potentially low bias.  Copper, lead, and 

zinc also recovered outside of control limits in the MS.  However, the spiking 

concentrations for these elements were all significantly higher (>4x) than concentrations 

in the native sample so no data were qualified.  Post‐spike recoveries for these elements 

were within project‐required control limits. 

• SVOCs – MS and MSD analyses resulted in %Rs and/or RPD values outside of the 

project required control limits for the following analytes: phenol, 1,4‐dichlorobenzene, 

1,2,4‐trichlorobenzene, acenaphthene, and pentachlorophenol (MSD, RPD); and pyrene 

(MS/MSD, RPD).  Results for these analytes have been qualified “J” or “UJ” in the parent 

sample to indicate that they are estimated. 

 

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD) 

An LCS and LCSD were analyzed at the required frequencies and resulted in recoveries within 

project‐required control limits with the exception of the SVOC LCS/LCSD.  Analytes that 

recovered low in the SVOC LCSD and/or LCS were 2‐methylphenol, 4‐methylphenol, and 

acenaphthylene (LCS), and 2,4‐dimethylphenol and benzoic acid (LCS/LCSD) .  All sample 

results for these analytes have been qualified “J” or “UJ” to indicate a potentially low bias. 

   

Laboratory Duplicates/Triplicates 

Laboratory duplicates/triplicates were analyzed at the required frequencies.  All RPD/relative 

standard deviation (RSD) values were within the project‐required control limits with the 

following exceptions: 

• Grain size – The duplicate analysis of medium gravel and medium sand resulted in high 

RPD values.  These parameters have been qualified “J” in the parent sample to indicate 

that they are estimated. 

• Metals – The duplicate analysis of copper and silver resulted in RPD values outside of 

data quality objectives.  Copper and silver results for all samples have been qualified “J” 

to indicate that  they are estimated. 
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Method Reporting Limits 

Reporting limits were deemed acceptable as reported.  All values were reported using the 

laboratory’s reporting limits.  Values were reported as undiluted, or when diluted, the reporting 

limit accurately reflects the dilution factor.  Some of the reporting limits for pesticide and PCB 

analytes were elevated due to matrix interference.  However, all reporting limits were at or 

below screening levels with the exceptions of gamma‐BHC (Lindane) in sample BH‐002‐SSA 

and Aroclor 1221 in sample BH‐009,59,10,11‐SSA Comp.  Several reporting limits for SVOC 

analytes in sample BH‐002‐SSA were elevated due to high levels of non‐target analytes, which 

required the sample to be diluted prior to analysis.  This resulted in several reporting limits 

above screening levels.  Some SVOC reporting limits in the remaining samples were also above 

screening levels due to limitations of the method. 

 

Overall Assessment 

As was determined by this evaluation, the laboratory followed the specified analytical methods 

and all requested sample analyses were completed.  Accuracy was acceptable, as demonstrated 

by the surrogate, LCS/LCSD, and MS/MSD %R values, with the exceptions noted above.  

Precision was also acceptable as demonstrated by the laboratory duplicates, MS/MSD and 

LCS/LCSD RPD values, with the exceptions noted above.  TVS, TOC, and pesticide data were 

qualified due to holding time exceedances.  PCDD/PCDF data were qualified due to method 

blank contamination.  Most data were deemed acceptable as reported; all other data are judged 

to be acceptable as qualified.  Table 3 summarizes the qualifiers applied to samples reviewed in 

this report. 

 
Table 3 

Data Qualification Summary 
 

Sample ID Parameter Analyte 
Reported 

Result 
Qualified 

Result Reason 

TS 42.9% 42.9J% 
TVS 19.8% 19.8J% 
TOC 9.59% 9.59J% 

Analysis 
performed 
outside of hold 
time Conventionals 

Sulfides 555 mg/kg 555J mg/kg 

MS %R, 
MS/MSD RPD 
outside of control 
limits 

Medium gravel 19.3% 19.3J% 

BH-002-SSA 

Grain size 
Medium sand 9.98% 9.98J% 

Duplicate RPD 
outside of control 
limits 
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Sample ID Parameter Analyte 
Reported 

Result 
Qualified 

Result Reason 

Antimony 13.9 mg/kg 13.9J mg/kg MS %R below 
control limits 

Copper 508 mg/kg 508J mg/kg Metals 

Silver 0.515 mg/kg 0.515J mg/kg 

Duplicate RPD 
outside of control 
limits 

DRO 220H mg/kg 220J mg/kg 
NWTPH-DX 

RRO 530O mg/kg 530J mg/kg 

Chromatographic 
pattern does not 
match calibration 

gamma-BHC (Lindane) 22Ui µg/kg 22UJ µg/kg 
Heptachlor 1.2Ui µg/kg 1.2UJ µg/kg 
Aldrin 1.2Ui µg/kg 1.2UJ µg/kg 
alpha-Chlordane 1.2Ui µg/kg 1.2UJ µg/kg 
gamma-Chlordane 1.2Ui µg/kg 1.2UJ µg/kg 
cis-Nonachlor 1.2Ui µg/kg 1.2UJ µg/kg 
trans-Nonachlor 1.2Ui µg/kg 1.2UJ µg/kg 
Dieldrin 1.2Ui µg/kg 1.2UJ µg/kg 
4,4’-DDE 1.2Ui µg/kg 1.2UJ µg/kg 
4,4’-DDD 1.2Ui µg/kg 1.2UJ µg/kg 

Pesticides 

4,4’-DDT 1.2Ui µg/kg 1.2UJ µg/kg 

Analysis 
performed 
outside of hold 
time 

2-Methylphenol 58U µg/kg 58UJ µg/kg 
4-Methylphenol 46JD µg/kg 46J µg/kg 
2,4-Dimethylphenol 290U µg/kg 290UJ µg/kg 
Benzoic Acid 1200U µg/kg 1200UJ µg/kg 

SVOCs 

Acenaphthylene 290D µg/kg 290J µg/kg 

LCS and/or 
LCSD %R 
outside of control 
limits 

TS 41.8% 41.8J% 

Analysis 
performed 
outside of hold 
time BH-009-SSA Conventionals 

Sulfides 36 mg/kg 36 J mg/kg 

MS %R, 
MS/MSD RPD 
outside of control 
limits 

TS 39.0% 39.0J% 

Analysis 
performed 
outside of hold 
time BH-059-SSA Conventionals 

Sulfides 63 mg/kg 63 J mg/kg 

MS %R, 
MS/MSD RPD 
outside of control 
limits 

TS 28.7% 28.7J% 

Analysis 
performed 
outside of hold 
time BH-010-SSA Conventionals 

Sulfides 1630 mg/kg 1630 J mg/kg 

MS %R, 
MS/MSD RPD 
outside of control 
limits 

BH-011-SSA Conventionals TS 32.6% 32.6J% 

Analysis 
performed 
outside of hold 
time 
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Sample ID Parameter Analyte 
Reported 

Result 
Qualified 

Result Reason 

Sulfides 1820 mg/kg 1820 J mg/kg 

MS %R, 
MS/MSD RPD 
outside of control 
limits 

TS 39.3% 39.3J% 

Analysis 
performed 
outside of hold 
time BH-006-SSA Conventionals 

Sulfides 558 mg/kg 558 J mg/kg 

MS %R, 
MS/MSD RPD 
outside of control 
limits 

TS 63.3% 63.3J% 

Analysis 
performed 
outside of hold 
time BH-007-SSA Conventionals 

Sulfides 104 mg/kg 104 J mg/kg 

MS %R, 
MS/MSD RPD 
outside of control 
limits 

TS 37.4% 37.4J% 

Analysis 
performed 
outside of hold 
time Conventionals 

Sulfides 632 mg/kg 632 J mg/kg 

MS %R, 
MS/MSD RPD 
outside of control 
limits 

Tetrachloroethene 2.7U µg/kg 2.7UJ µg/kg 
Ethylbenzene 2.7U µg/kg 2.7UJ µg/kg 
mp-Xyenes 5.3U µg/kg 5.3UJ µg/kg 

BH-005-SSA 

VOCs 

o-Xylene 2.7U µg/kg 2.7UJ µg/kg 

Internal standard 
%R below control 
limits 

TS 50.0% 50.0J% 

Analysis 
performed 
outside of hold 
time 

TVS 18.6% 18.6J% 
Conventionals 

TOC 10.0% 10.0J% 

Analysis 
performed 
outside of hold 
time 

Antimony 0.48 mg/kg 0.48J mg/kg MS %R below 
control limits 

Copper 33.7 mg/kg 33.7J mg/kg Metals 

Silver 0.219 mg/kg 0.219J mg/kg 

Duplicate RPD 
outside of control 
limits 

gamma-BHC (Lindane) 5.9Ui µg/kg 5.9UJ µg/kg 
Heptachlor 0.40JP µg/kg 0.40J µg/kg 
Aldrin 0.39J µg/kg 0.39J µg/kg 
alpha-Chlordane 1.0Ui µg/kg 1.0UJ µg/kg 
gamma-Chlordane 1.0Ui µg/kg 1.0UJ µg/kg 
cis-Nonachlor 1.0Ui µg/kg 1.0UJ µg/kg 
trans-Nonachlor 1.0U µg/kg 1.0UJ µg/kg 
Dieldrin 0.95J µg/kg 0.95J µg/kg 

BH-005,6,7-
SSA Comp 

Pesticides 

4,4’-DDE 1.0Ui µg/kg 1.0UJ µg/kg 

Analysis 
performed 
outside of hold 
time 
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Sample ID Parameter Analyte 
Reported 

Result 
Qualified 

Result Reason 

4,4’-DDD 1.5Ui µg/kg 1.5UJ µg/kg 
4,4’-DDT 1.0Ui µg/kg 1.0UJ µg/kg 

Heptachlor 0.40JP µg/kg 0.40J µg/kg 
Confirmation 
result outside of 
control limits 

Phenol 180 µg/kg 180J µg/kg 
1,4-Dichlorobenzene 10U µg/kg 10UJ µg/kg 
1,2,4-Trichlorobenzene 10U µg/kg 10UJ µg/kg 
Acenaphthene 31 µg/kg 31J µg/kg 
Pentachlorophenol 100U µg/kg 100UJ µg/kg 
Pyrene 590 µg/kg 590J µg/kg 

MS and/or MSD 
%R and MS/MSD 
RPD outside of 
control limits 

2-Methylphenol 10U µg/kg 10UJ µg/kg 
4-Methylphenol 36J µg/kg 36J µg/kg 
2,4-Dimethylphenol 50U µg/kg 50UJ µg/kg 
Benzoic Acid 200U µg/kg 200UJ µg/kg 

SVOCs 

Acenaphthylene 63 µg/kg 63J µg/kg 

LCS and/or 
LCSD %R 
outside of control 
limits 

PCDD/PCDF 1,2,3,4,7,8-HxCDF 1.29BJ ng/kg 4.70U ng/kg Method blank 
contamination 

TS 34.7% 34.7J% 

Analysis 
performed 
outside of hold 
time 

TVS 27.5% 27.5J% 
Conventionals 

TOC 15.5% 15.5J% 

Analysis 
performed 
outside of hold 
time 

Antimony 21.9 mg/kg 21.9J mg/kg MS %R below 
control limits 

Copper 94.4 mg/kg 94.4J mg/kg Metals 

Silver 0.181 mg/kg 0.181J mg/kg 

Duplicate RPD 
outside of control 
limits 

gamma-BHC (Lindane) 1.5U µg/kg 1.5UJ µg/kg 
Heptachlor 1.5Ui µg/kg 1.5UJ µg/kg 
Aldrin 0.58JP µg/kg 0.58J µg/kg 
alpha-Chlordane 1.5U µg/kg 1.5UJ µg/kg 
gamma-Chlordane 1.5Ui µg/kg 1.5UJ µg/kg 
cis-Nonachlor 1.5Ui µg/kg 1.5UJ µg/kg 
trans-Nonachlor 1.5Ui µg/kg 1.5UJ µg/kg 
Dieldrin 1.5Ui µg/kg 1.5UJ µg/kg 
4,4’-DDE 2.3Ui µg/kg 2.3UJ µg/kg 
4,4’-DDD 1.5Ui µg/kg 1.5UJ µg/kg 
4,4’-DDT 0.41J µg/kg 0.41J µg/kg 

Analysis 
performed 
outside of hold 
time Pesticides 

Aldrin 0.58JP µg/kg 0.58J µg/kg 
Confirmation 
result outside of 
control limits 

2-Methylphenol 15U µg/kg 15UJ µg/kg 
4-Methylphenol 15 µg/kg 15J µg/kg 
2,4-Dimethylphenol 72U µg/kg 72UJ µg/kg 
Benzoic Acid 290U µg/kg 290UJ µg/kg 

BH-009, 59, 
10, 11-SSA 
Comp 

SVOCs 

Acenaphthylene 100 µg/kg 100J µg/kg 

LCS and/or 
LCSD %R 
outside of control 
limits 
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Sample ID Parameter Analyte 
Reported 

Result 
Qualified 

Result Reason 

1,2,3,6,7,8-HxCDD 0.753BJ 
ng/kg 7.01U ng/kg PCDD/PCDF 

1,2,3,4,6,7,8-HpCDF 1.40BJ ng/kg 7.01U ng/kg 

Method blank 
contamination 

TS 31.9% 31.9J% 

Analysis 
performed 
outside of hold 
time 

TVS 32.5% 32.5J% 
Conventionals 

TOC 15.5% 15.5J% 

Analysis 
performed 
outside of hold 
time 

Antimony 104 mg/kg 104J mg/kg MS %R below 
control limits 

Copper 202 mg/kg 202J mg/kg Metals 

Silver 0.360 mg/kg 0.360J mg/kg 

Duplicate RPD 
outside of control 
limits 

NWTPH-DX DRO 88Z mg/kg 88J mg/kg 

Chromatographic 
pattern does not 
resemble 
petroleum 
product 

gamma-BHC (Lindane) 1.6U µg/kg 1.6UJ µg/kg 
Heptachlor 0.92JP µg/kg 0.92J µg/kg 
Aldrin 0.65JP µg/kg 0.65J µg/kg 
alpha-Chlordane 1.6U µg/kg 1.6UJ µg/kg 
gamma-Chlordane 1.6Ui µg/kg 1.6UJ µg/kg 
cis-Nonachlor 0.21JP µg/kg 0.21J µg/kg 
trans-Nonachlor 1.6Ui µg/kg 1.6UJ µg/kg 
Dieldrin 1.6Ui µg/kg 1.6UJ µg/kg 
4,4’-DDE 1.6Ui µg/kg 1.6UJ µg/kg 
4,4’-DDD 1.6Ui µg/kg 1.6UJ µg/kg 
4,4’-DDT 1.6Ui µg/kg 1.6UJ µg/kg 

Analysis 
performed 
outside of hold 
time 

Heptachlor 0.92 JP µg/kg 0.92 J µg/kg 
Aldrin 0.65 JP µg/kg 0.65 J µg/kg 
cis-Nonachlor 0.21 JP µg/kg 0.21 J µg/kg 

Pesticides 

4,4’-DDT 0.46 JP µg/kg 0.46 J µg/kg 

Confirmation 
result outside of 
control limits 

2-Methylphenol 16U µg/kg 16UJ µg/kg 
4-Methylphenol 30 µg/kg 30J µg/kg 
2,4-Dimethylphenol 78U µg/kg 78UJ µg/kg 
Benzoic Acid 320U µg/kg 320UJ µg/kg 

SVOCs 

Acenaphthylene 200 µg/kg 200J µg/kg 

LCS and/or 
LCSD %R 
outside of control 
limits 

1,2,3,6,7,8-HxCDD 0.513BJ 
ng/kg 7.70U ng/kg 

BH-009, 59, 
10, 11-SSA 
Comp Dup 

PCDD/PCDF 
1,2,3,4,6,7,8-HpCDF 0.992BJ 

ng/kg 7.70U ng/kg 

Method blank 
contamination 
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Data Validation Review Report – EPA Level 2 
Project:      Blakely Harbor 

Project Number: 080510‐03 

Date:   November 13, 2008 

This report summarizes the review of analytical results for four sediment samples collected on 

September 12, 2008, and one composite sample created in the laboratory.  Samples were 

collected by Anchor Environmental, L.L.C., and submitted to Columbia Analytical Services, Inc. 

(CAS), in Kelso, Washington.  Samples were analyzed for the following:  

• Semivolatile organic compounds (SVOCs) by U.S. Environmental Protection Agency 

(USEPA) Method 8270C 

• Volatile organic compounds (VOCs) by USEPA Method 8260B 

• Organochlorine pesticides by USEPA Method 8081A 

• Aroclor polychlorinated biphenyls (PCBs) by USEPA Method 8082 

• Gasoline range petroleum hydrocarbons by Method NWTPHGX 

• Diesel and residual range petroleum hydrocarbons by Method NWTPHDX 

• Total metals by USEPA Methods 6020 and 7471A 

• Organotins (TBT) by Krone 

• Ammonia by USEPA method 350.1 

• Sulfides by USEPA method 9030 

• Total organic carbon (TOC) by ASTM D4129‐82 

• Total solids (TS) by USEPA method 160.3 

• Total volatile solids (TVS) by USEPA method 160.4 

• Grainsize by ASTM D422 

• Polychlorinated dibenzodioxins (PCDD) and polychlorinated dibenzofurans (PCDF) by 

USEPA method 1613B 

 

CAS sample data group (SDG) number K0808882 was reviewed in this report.  The samples 

reviewed in this report are presented in Table 1. 
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Table 1 
Samples Reviewed 

 
Sample ID Lab ID Matrix Analyses Requested 

BH-P01-SSA K0808882-001 Sediment TS, VOCs 
BH-P02-SSA K0808882-002 Sediment TS, VOCs 

BH-SSA Comp K0808882-003 Sediment TS, SVOCs, TPHGX, TPHDX, PCBs, pesticides, metals, 
ammonia, sulfides, TBT, PCDD/PCDF, grainsize 

BH-P01-SSB K0808882-004 Sediment TS, SVOCs, PCBs, pesticides, metals, ammonia, 
sulfides, grainsize 

BH-P02-SSB K0808882-005 Sediment TS, SVOCs, PCBs, pesticides, metals, ammonia, 
sulfides, grainsize 

 

Data Validation and Qualifications 

The following comments refer to the laboratory’s performance in meeting the quality 

assurance/quality control (QA/QC) guidelines outlined in the analytical procedures and data 

quality objective section of the Sampling and Analysis Plan (SAP).  Laboratory results were 

reviewed following USEPA guidelines using USEPA Contract Laboratory Program National 

Functional Guidelines for Inorganics Data Review (USEPA 2004) and USEPA Contract Laboratory 

National Functional Guidelines for Organics Data Review (USEPA 1999) as guidelines, and applying 

laboratory and method QC criteria as stated in SW 846, Third Edition, Test Methods for 

Evaluating Solid Waste, update 1, July 1992; update IIA, August 1993; update II, September 

1994; update IIB, January 1995; update III, December 1996; update IIIA, April 1998.  Unless 

noted in this report, laboratory results for the samples listed above were within QC criteria.   

 

Field Documentation 

Field documentation was checked for completeness and accuracy.  The chain‐of‐custody was 

signed by CAS at the time of sample receipt; the samples were received cold and in good 

condition.  

 

Holding Times and Sample Preservation 

Samples were appropriately preserved and analyzed within holding times with the exception of 

the TS analysis of sample BH‐P01‐SSA, which was analyzed 9 days past the 14‐day hold time.  

This result has been qualified “J” to indicate that  it is estimated. 
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Laboratory Method Blanks

Laboratory method blanks were analyzed at the required frequencies.  All method blanks were 

free of target analytes with the following exceptions: 

• Metals – Chromium and mercury were detected at levels between the method detection 

limit (MDL) and the method reporting limit (MRL).  All sample results were 

significantly greater than (>5x) the levels found in the blank with the exception of 

mercury in sample BH‐P02‐SSB.  This result has been qualified with a “U” to indicate 

that it is not detected at the reporting limit. 

• TPHGX – Gasoline range organics were detected at a level between the MDL and the 

MRL.  The associated sample result was below detection so no data were qualified. 

• PCDD/PCDF – 1,2,3,4,6,7,8‐HpCDD, OCDD, and OCDF were all detected between the 

estimated detection limit (EDL) and MRL.  Sample results were all significantly greater 

than (>5x) the levels found in the blank, so no data were qualified. 

 

Field Quality Control  

Field Blanks 

No field blanks were collected in association with this data package. 

 

Field Duplicates 

No field duplicates were collected in association with this data package. 

 

Internal Standard/Surrogate Recoveries 

Internal standard recoveries were within method control limits for all internal standards. 

Surrogate recoveries were within laboratory control limits for all surrogates with one exception.  

The labeled compound 13C‐OCDD in sample BH‐SSA Comp and the associated method blank 

in the PCDD/PCDF analysis recovered below laboratory control limits.  The associated result 

has been qualified “J” to indicate that it may be estimated.  

 

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) 

MS and MSD samples were analyzed at the required frequencies for all analyses.  Some 

analyses batched project samples with non‐project samples and reported batched MS/MSD 

analyses on non‐project samples.  The results of the batched QC were not used to evaluate these 
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data.  All MS/MSD analyses yielded percent recoveries (%R) and/or relative percent difference 

(RPD) values within the project data quality objectives with the following exception: 

• Metals – Antimony recovered low in the MS.  All results for this element have been 

qualified “J” to indicate that they may be biased low. 

 

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD) 

An LCS and LCSD were analyzed at the required frequencies and resulted in recoveries within 

project required control limits with the following exceptions: 

• Metals – Selenium recovered high in the LCS.  Positive results for this element have been 

qualified “J” to indicate that they are estimated. 

• SVOCs – Analytes that recovered low in the SVOC LCS/LCSD were 2‐methylphenol, 2,4‐

dimethylphenol, and benzoic acid.  4‐methylphenol recovered low in the LCS only and 

the LCS/LCSD RPD value for 2,4‐dimethylphenol was high.  All sample results for these 

analytes have been qualified “UJ” to indicate a potentially low bias and/or estimated 

results. 

• PCDD/PCDF – 1,2,3,7,8,9‐HxCDD recovered low in the LCS and OCDF recovered high 

in the LCSD.  LCS/LCSD RPD values were high for 1,2,3,7,8,9‐HxCDD and 2,3,4,6,7,8‐

HxCDF.  Results for these analytes have been qualified “J” or “UJ” to indicate that they 

are estimated. 

 

Laboratory Duplicates 

Laboratory duplicates/triplicates were analyzed at the required frequencies.  All RPD values 

were within the project required control limits with the following exception: 

• Grain size – The duplicate analysis of fine and medium gravel and coarse sand resulted 

in high RPD values.  These parameters have been qualified “J” in the parent sample to 

indicate that they are estimated. 

 

Sample Analysis 

The grain size analysis of sample BH‐SSA Comp resulted in a total recovery of 132 percent.  

This is attributed to the large amount of organic matter contained in the sample.  It passed 

through the sieve and was used in the pipette determination for silt and clay.  Because this 

portion of the test relies on settling rates to determine the fraction and the organic material does 
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not settle out, the results for silt and clay are biased high in this sample.  These results have 

been qualified “J” to indicate that they are estimated. 

 

Method Reporting Limits 

Reporting limits were deemed acceptable as reported.  All values were reported using the 

laboratory’s reporting limits.  Values were reported as undiluted, or when diluted, the reporting 

limit accurately reflects the dilution factor.  The reporting limits for all PCB results in sample 

BH‐SSA Comp were above data quality objectives due to matrix interference.  Some SVOC 

analyte MRLs were above project requirements. 

 

Overall Assessment 

As was determined by this evaluation, the laboratory followed the specified analytical methods 

and all requested sample analyses were completed.  Accuracy was acceptable, as demonstrated 

by the surrogate, LCS/LCSD, and MS/MSD %R values, with the exceptions noted above.  

Precision was also acceptable as demonstrated by the laboratory duplicates, MS/MSD, and 

LCS/LCSD RPD values, with the exceptions noted above.  Most data were deemed acceptable as 

reported; all other data are judged to be acceptable as qualified.  No data were rejected in this 

review.  Table 2 summarizes the qualifiers applied to samples reviewed in this report. 
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Table 2 
Data Qualification Summary 

 

Sample ID Parameter Analyte 
Reported 

Result 
Qualified 

Result Reason 

BH-P01-SSA Conventionals Total solids 35.4% 35.4J% Analyzed outside 
of hold time. 

Silt 12.0% 12.0J% 
Grain size Clay 8.54% 8.54J% 

Biased high due 
to organic 
content. 

Antimony 86.4 mg/kg 86.4J mg/kg 
MS recovery 
outside of control 
limits. Metals 

Selenium 2.0B mg/kg 2.0J mg/kg 
LCS recovery 
outside of control 
limits. 

2-Methylphenol 16U µg/kg 16UJ µg/kg 
4-Methylphenol 16U µg/kg 16UJ µg/kg 

2,4-Dimethylphenol 79U µg/kg 79UJ µg/kg SVOCs 

Benzoic acid 320U µg/kg 320UJ µg/kg 

LCS, LCSD %R 
and/or RPD value 
outside of control 
limits 

2,3,7,8-TCDF 2.18CJ ng/kg R Report from 
reanalysis. 

OCDD 32.9 ng/kg 32.9J ng/kg 

Associated 
labeled 
compound %R 
outside of control 
limits. 

1,2,3,7,8,9-HxCDD 0.269U ng/kg 0.269UJ ng/kg 
2,3,4,6,7,8-HxCDF 0.508U ng/kg 0.508UJ ng/kg 

BH-SSA Comp 

PCDD/PCDF 

OCDF 111 ng/kg 111J ng/kg 

LCS, LCSD %R 
and/or RPD value 
outside of control 
limits. 

Metals Antimony 1.890 mg/kg 1.890J mg/kg 
MS recovery 
outside of control 
limits. 

2-Methylphenol 10U µg/kg 10UJ µg/kg 
4-Methylphenol 10U µg/kg 10UJ µg/kg 

2,4-Dimethylphenol 50U µg/kg 50UJ µg/kg 

BH-P01-SSB 

SVOCs 

Benzoic acid 200U µg/kg 200UJ µg/kg 

LCS, LCSD %R 
and/or RPD value 
outside of control 
limits 

Medium gravel 47.0% 47.0J% 
Fine gravel 32.4% 32.4J% Grain Size 

Coarse sand 2.68% 2.68J% 

Duplicate RPD 
outside of control 
limits. 

Mercury 0.007B mg/kg 0.020U mg/kg Method blank 
contamination. 

Metals 
Antimony 0.14 mg/kg 0.14J mg/kg 

MS recovery 
outside of control 
limits. 

2-Methylphenol 10U µg/kg 10UJ µg/kg 
4-Methylphenol 10U µg/kg 10UJ µg/kg 

2,4-Dimethylphenol 50U µg/kg 50UJ µg/kg 

BH-P02-SSB 

SVOCs 

Benzoic acid 200U µg/kg 200UJ µg/kg 

LCS, LCSD %R 
and/or RPD value 
outside of control 
limits 
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APPENDIX D 

 

SUMMARY OF SHANNON AND WILSON (1992) SAMPLING DATA 

 





Table 1  

Port Blakely Tree Farm : Port Blakely Millsite, Shannon and Wilson (1992) Sampling Data

Total Metals (1)

Test Pit Soil Results (2)

Figure 3 Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver Copper Nickel Zinc

Sample Designation Designation (ppm) (3) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

T1198-TP1-003-SL-0 1 11 85 <1 12 55 <1 <1 <1 9 11 27
T1198-TP1-004-SL-1 (4) 1 9 45 <1 9 13 <1 1 <1 8 8 23
T1198-TP2-006-SL-0 2 5 26 <1 19 7 <1 <1 <1 34 16 34
T1198-TP3-002-SL-0 3 3 5 <1 2 120 <1 <1 <1 24 2 13
T1198-TP4-005-SL-0 4 <1 1 <1 <1 18 <1 <1 <1 7 <1 19
T1198-TP5-009-SL-0 5 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
T1198-TP6-008-SL-0 6 <1 1 <1 <1 1 <1 <1 <1 2 1 5
T1198-TP7-007-SL-0 7 4 18 <1 14 7 <1 <1 <1 34 16 34
T1198-TP8-001-SL-0 8 6 300, (5) <1 10 26 <1 <1 <1 55 10 60
T1198-TP10-010-SL-0 10 5 19 <1 27 7 <1 2 <1 51 26 35
T1198-TP10-011-SL-1 (4) 10 7 23 <1 30 8 <1 <1 <1 46 29 37
T1198-BG-012-SL-0 BG 8 270, (5) 2, (6) (j) 49 10 <1 2 <1 84 25 51
Potential Regulatory Levels (6) 20.0 2.0 100.0 250.0 1.0
Notes
(1)  Total metal by inductively coupled plasma (ICP) method 6010
(2)  As reported by Friedman and Bruya, Inc, Seattle, Washington
(3)  Parts Per Million (ppm)
(4)  QA/QC duplicate
(5)  The value reported exceeded the calibration range extablished for the sample
(6)  Model Toxic Control Act dated February 1991, Method ʺAʺ soil cleanup levels; only for comparison purposes
(j)  Soil sample retrieved outside former mill site area; cleanup level based on plant protection
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Table 2  

Port Blakely Tree Farm: Port Blakely Millsite, Shannon and Wilson (1992) Sampling Data

Total Metals (1)

Groundwater Sample Results (2)

Figure 3 Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver Copper Nickel Zinc

Sample Designation Designation (ppm) (3) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

T1198-WP001-100-GW-0 W1 <2 3 <0.5 1 <0.5 <1 <1 <0.5 1 1 3
T1198-WP002-101-GW-0 W2 <2 3 <0.5 <0.5 <0.5 <1 <1 <0.5 1 <0.5 7.6
T1198-WP003-102-GW-0 W3 2 4 <0.5 1 <0.5 <1 <1 <0.5 1 0.5 2
T1198-BG004-103-GW-0 Port Blakely <2 <1 <0.5 <0.5 <0.5 <1 <1 <0.5 <0.5 <0.5 2

Kitsap County, (4) 10 0.00981 0.195 0.002 0.00872 0.01 0.00481 0.00781 0
Potential Regulatory Levels (5) (6) 5.0, (5) 1.0, (6) 5.0 (5) 50.0, (5) 5.0, (5) 2.0, (5) 10.0, (6) 50.0, (6) 1, (6) 5, (6)

Notes
(1)  Total metal by inductively coupled plasma (ICP) method 6010
(2)  As reported by Friedman and Bruya, Inc, Seattle, Washington
(3)  Parts Per Million (ppm)
(4)  Kitsap County Groundwater Management Plan (Draft) dated April 1991, Appendix H ‐ Shallow Wells
(5)  Model Toxic Control Act dated February 1991, Method ʺAʺ for groundwater cleanup levels; only for comparison purposes
(6)  Interim Drinking Water Standards of the EPA Office of Water Supply, EPA 5709‐76‐003 (Viessman, p. 218‐9); only for comparison puroses
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Table 3

Port Blakely Tree Farm: Port Blakely Millsite, Shannon and Wilson (1992) Sampling Data

Total Metals (1)

Test Pit Soil Sample Comparison (2)

Figure 3 Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver Copper Nickel Zinc

Sample Designation Designation (ppm) (3) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

T1198-TP1-003-SL-0, (6) 1 11 85 <1 12 55 <1 <1 <1 9 11 27
TP1-SL, (7) 1 60 87 8 14 49 2 18 3 26 21 75

T1198-TP1-004-SL-1, (5) 1 9 45 <1 9 13 <1 1 <1 8 8 23
T1198-TP2-006-SL-0 2 5 26 <1 19 7 <1 <1 <1 34 16 34
T1198-TP3-002-SL-0 3 3 5 <1 2 120 <1 <1 <1 24 2 13
T1198-TP4-005-SL-0 4 <1 1 <1 <1 18 <1 <1 <1 7 <1 19
T1198-TP5-009-SL-0 5 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
T1198-TP6-008-SL-0 6 <1 1 <1 <1 1 <1 <1 <1 2 1 5
T1198-TP7-007-SL-0 7 4 18 <1 14 7 <1 <1 <1 34 16 34

T1198-TP8-001-SL-0, (6) 8 6 300, (4) <1 10 26 <1 <1 <1 55 10 60
TP8-S2, (7) 8 110 290 10 29 77 10 25 14 68 30 89

T1198-TP10-010-SL-0 10 5 19 <1 27 7 <1 2 <1 51 26 35
T1198-TP10-011-SL-1, (5) 10 7 23 <1 30 8 <1 <1 <1 46 29 37

T1198-BG-012-SL-0 BG 8 270, (4) 2 49 10 <1 2 <1 84 25 51
Potential Regulatory Levels (8) 20.0 2.0 100.0 250.0 1.0

Notes
(1)  Total metal by inductively coupled plasma (ICP) method 6010
(2)  As reported by Friedman and Bruya, Inc, Seattle, Washington
(3)  Parts Per Million (ppm)
(4)  The value reported exceeded the calibration range established for the sample
(5)  QA/QC duplicate
(6)  Sampled April 3, 1992
(7)  Sampled October 2, 1990 from same location
(8)  Model Toxic Control Act dated February 1991, Method ʺAʺ soil cleanup levels; only for comparison purposes
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Table 4

Port Blakely Tree Farm: Port Blakely Millsite, Shannon and Wilson (1992) Sampling Data

Toxic Characteristic Leachate Procedure (1)

Test Pit Soil Results (2)

Figure 3 Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver Copper Nickel Zinc

Sample Designation Designation (ppm) (3) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

T1198-TP1-003-SL-0, (6) 1 <0.5 0.1 <0.5 <0.5 0.1 <0.1 0.1 <0.1 <0.5 <0.5 <0.5

T1198-TP10-010-SL-0 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5
Potential Regulatory Levels, (1) 5.0 100.0 1.0 5.0 5.0 0.2 1.0 5.0 a a a

Notes
(1)  TCLP metals in accordance with 40 CFR Part 261 et al, only for comparison purposes
(2)  As reported by Friedman and Bruya, Inc, Seattle, Washington
(3)  Parts Per Million (ppm)
a ‐ Not a TCLP analyte
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Table 5

Port Blakely Tree Farm: Port Blakely Millsite, Shannon and Wilson (1992) Sampling Data

Total Metals (1)

Log Pond Sediment Results (2)

Figure 3 Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver Copper Nickel Zinc

Sample Designation Designation (ppm) (3) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

T1198-LP-013-SL-0 13 6 7 <0.5 6 38 <1 <1 <0.5 24 4 22
T1198-LP-014-SL-0 14 6 11 <0.5 11 41 <1 1 <0.5 27 8 37
T1198-LP-015-SL-0 15 6 9 <0.5 6 29 <1 <1 <0.5 16 5 23
T1198-LP-016-SL-0 16 9 10 <0.5 5 41 <1 <1 <0.5 31 5 15
T1198-LP-017-SL-0 17 8 11 <0.5 7 11 <1 <1 <0.5 9 8 25
T1198-LP-018-SL-0 18 9 8 <0.5 4 51 <1 <1 <0.5 21 3 25
T1198-LP-019-SL-0 19 5 10 <0.5 9 34 <1 <1 <0.5 44 8 37
T1198-LP-020-SL-0 20 5 12 <0.5 9 54 <1 <1 <0.5 31 10 41
Potential Regulatory Levels (5) 57.0 5.1 260 450 0.41 6.1 410
Notes
(1)  Total metal by inductively coupled plasma (ICP) method 6010
(2)  As reported by Friedman and Bruya, Inc, Seattle, Washington
(3)  Parts Per Million (ppm)
(4)  Comparison Values
(5)  Sediment Management Standards, Table 1, Chapter 173‐204 WAC, dated April 1991; only for comparison purposes
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Table 6

Port Blakely Tree Farm: Port Blakely Millsite, Shannon and Wilson (1992) Sampling Data

Total Metals (1)

Log Pond Sediment Comparisons (2)

Figure 3 Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver Copper Nickel Zinc

Sample Designation Designation (ppm) (3) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

PBTF-Sed 4a, (4) 12, (a) 8.5 0.3 3.6 4.1 0.8, (a) 3.7 0.6 4.1 (a) 4.3 7.0, (a)
PBTF-Sed 4b, (4) 15, (a) 2.8 0.3 4.4 4.7 0.9, (a) 4.7 0.4 3.4, (a) 6 8.7, (a)

T1198-LP-013-SL-0 13 6 7 <0.5 6 38 <1 <1 <0.5 24 4 22
T1198-LP-014-SL-0 14 6 11 <0.5 11 41 <1 1 <0.5 27 8 37
T1198-LP-015-SL-0 15 6 9 <0.5 6 29 <1 <1 <0.5 16 5 23
T1198-LP-016-SL-0 16 9 10 <0.5 5 41 <1 <1 <0.5 31 5 15
T1198-LP-017-SL-0 17 8 11 <0.5 7 11 <1 <1 <0.5 9 8 25
T1198-LP-018-SL-0 18 9 8 <0.5 4 51 <1 <1 <0.5 21 3 25
T1198-LP-019-SL-0 19 5 10 <0.5 9 34 <1 <1 <0.5 44 8 37
T1198-LP-020-SL-0 20 5 12 <0.5 9 54 <1 <1 <0.5 31 10 41

Potential Regulatory Levels (5) 57.0 5.1 260 450 0.41 6.1 410
Notes
(1)  Total metal by inductively coupled plasma (ICP) method 6010
(2)  As reported by Friedman and Bruya, Inc, Seattle, Washington
(3)  Parts Per Million (ppm)
(4)  Sampled October 2, 1990 from same approximate location
(5)  Sediment Management Standards, Table 1, Chapter 173‐204 WAC, dated April 1991; only for comparison purposes
a ‐ The analyte indicated was also found in the blank sample

Intertidal Sampling and Analysis Report
Blakely Harbor Park

January 2009
080510‐03



Table 7

Port Blakely Tree Farm: Port Blakely Millsite, Shannon and Wilson (1992) Sampling Data

Diesel (1)

Test Pit and Groundwater Diesel (2)

Soil Sample Groundwater

Diesel Diesel

Sample Designation (ppm) (3) (5) (ppm) (6)

TP1-S1 <50
TP1-S2 <50
TP1-S3 <50
TP1-S4 <50
TP1-S5 <50
TP1-S6 <50
TP1-S7 (4) <50
TP1-S8 <50
Beach Grab-S1 <0.2
PBTF-Sed 4a <0.2
PBTF-Sed 4b <0.2
Notes
(1)  Diesel analysis by GC/FID (Modified 8015)
(2)  As reported by Friedman and Bruya, Inc, Seattle, Washington
(3)  Parts Per Million (ppm)
(4)  QA/QC duplicate
(5)  Sampled October 2, 1990
(6)  Sampled October 4, 1990
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