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Data Summary Report 

Site Investigation for the Kosmos Mill Oil Cleanup 
Kosmos Flats Area 
 

1.0 INTRODUCTION 
This Data Summary Report (DSR) details the site investigation and describes emergency independent 
remedial actions (IRA) conducted in association with the petroleum seep(s) observed in the area of the 
former Kosmos Mill (Site) in Morton, Washington. The Site is located approximately 7.3 miles southeast of 
Morton, Washington and is accessible off State Route 12 via Kosmos Road, followed by Champion Haul 
Road (Figure 1). 

A seep of Bunker C oil was discovered along the bank of Rainey Creek near the Site (Figure 2). Tacoma 
Power immediately began investigations and implemented measures to mitigate risks to human and 
environmental health once the seep was discovered. The Site currently includes parts of the former 
Kosmos Lumber Mill and the bank of Rainey Creek as shown as the area of potential effect (APE) in 
Figure 2. The following is a detailed summary of events at the Site: 

Seep Discovery: 

 April 2019 – The first seep was discovered and reported to the Washington State Department of Ecology 
(Ecology). On April 26, 2019, Ecology spills response staff received a report (Environmental Report 
Tracking System no. 688792) of “black oily liquid” coming out of the hill slope and into Rainey Creek. 
Ecology completed a site visit on April 27, 2019 and confirmed the presence of a black oily liquid seeping 
from the bank and layered in sediment along Rainey Creek, a tributary to Riffe Lake. Sampling of the 
seep material indicated the presence of Bunker C-range petroleum hydrocarbons (Bunker C). The 
laboratory analytical report for the seep sample (Bank#2) provided by Ecology is included in Appendix A. 

 May 2019 – Ecology requested periodic visual inspections of the Site by Tacoma Power. The water levels 
in Riffe Lake and Rainey Creek rose above the petroleum seep elevation. A Rainey Creek water quality 
sample result showed no evidence of Bunker C oil near the seep. The laboratory report for the water 
quality sample (Rainy Creek) provided by Tacoma Power is included Appendix A. 

Remedial Investigation Begins: 

 July 2019 – Tacoma Power selected Hart Crowser as the environmental consultants to conduct a 
remedial investigation and feasibility study (RI/FS) for this project.  

Tacoma Power updated the Kosmos Town and Mill site form (45LE529) and requested concurrence from 
the Department of Archaeology and Historic Preservation (DAHP) that the Site be not be eligible for 
inclusion in the National Register of Historic Places. Tacoma Power received agreement from DAHP in 
September 2019, after the cultural resources survey was completed (see September 2019 bullet below). 
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 August 2019 – During a pre-investigation Site visit in August, material observed with tar-like consistency 
and petroleum-like odor was discovered in the upland area (labeled as “oil boils” in Figure 2). Tacoma 
Power collected a sample from the northern oil boil for chemical analysis and confirmed it contained 
petroleum in the oil range. The laboratory report for the oil boil sample (Kosmos-Upland) is included in 
Appendix A. 

 September 2019 – Tacoma Power’s archeological consulting firm, Willamette Cultural Resource 
Associates, Ltd. (WCRA), completed an archeological survey of the proposed Site for permitting the APE. 
The APE was identified based on the archeological survey. Hart Crowser reviewed Tacoma Power’s 
historical documents and completed an online records review of Ecology’s documents and 
environmental database site assessment reports. 

Sheen and Additional Seeps Discovered: 

 October 2019 – Water elevations of Riffe Lake and Rainey Creek decreased, and a sheen was observed 
in the creek. Tacoma Power immediately deployed Best Management Practices (BMPs) within the creek 
and along the bank and shoreline to prevent additional petroleum-impacted material from entering the 
creek. BMPs included oil-adsorbing pom poms, sweeps, pads, and booms in addition to plastic sheeting 
covering along the bank. 

Tacoma Power collected a sample of the seep material and the results confirmed the presence of 
petroleum (oil and diesel) and polycyclic aromatic hydrocarbons (PAHs) in the sample. The laboratory 
analytical report for the seep sample (Kosmos Seep) is also included in Appendix A.  

 November 2019 – Tacoma Power declared an emergency in order to quickly implement an IRA to 
address the exposed seeps before the water levels in Riffe Lake rose and inundated the seep areas.  

Additional petroleum-like seeps were observed along Rainey Creek’s bank, south of the original seep 
and at a lower elevation, near the toe of the creek bank (Figure 2).  

Site Investigation and Emergency Independent Remedial Action: 

 November 2019 – A geophysical survey was conducted in advance of preparing the Remedial 
Investigation Work Plan (Hart Crowser 2019), which was completed on December 6, 2019. The 
geophysical survey included the use of ground penetrating radar (GPR) and a time-domain 
electromagnetic (EM61) system.  

Anderson Environmental Contractors (AEC), mobilized their equipment on-site in preparation for the 
emergency IRA and cap installation activities. Since excavators were on-site, three test pit explorations 
were conducted prior to the work plan being finalized (Figure 3). One exploration was just north of the 
ravine to assess potential petroleum-impacted soil and two were towards the south APE boundary to 
assess soil conditions for construction dewatering purposes. 

 December 2019 – The APE was expanded, a protective engineered cap was designed, the bank was 
excavated for the cap installation (which included excavation of impacted material), the cap was 
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installed, and the Site’s work plan was completed and implemented. The work plan included conducting 
test pits, drilling borings, collecting soil samples, and collecting grab groundwater samples from 
boreholes. 

• For the APE expansion, all newly proposed areas where soil would be disturbed was 
archaeologically surveyed. WCRA prepared a memorandum for Tacoma Power stating that the 
planned areas in the newly proposed APE were all within the historic Kosmos Mill Site, which 
was determined to be ineligible for listing on the NRHP. No new feature areas were observed 
and WCRA recommended Tacoma Power utilize their Inadvertent Discovery Plan and spot check 
sub-surface profile exposures moving forward. 

• Hart Crowser designed the protective engineered cap to be placed on the bank to help reduce 
the potential for petroleum to discharge to Rainey Creek.  

• After the cap design was completed, AEC, under the direction of Tacoma Power, excavated the 
bank and installed the cap. As part of the cap construction effort, water quality samples were 
collected at the request of Tacoma Power for their water quality permit with Ecology as required 
under their 401 Water Quality Certification for the Cowlitz Project. After the excavation for the 
cap area, soil samples were collected along the bank and creek bed to characterize soil that was 
remaining in-place. All excavated petroleum-impacted soil was stockpiled on-site for future 
disposal, which was completed in February 2020.  

• While the creek bank was being excavated, test pit and drilling explorations were performed in 
general accordance with the work plan. Soil samples and grab groundwater samples were 
collected, selected for chemical analysis, and submitted to the laboratory. 

• Excavation activities were completed on December 18, 2019, and Tacoma Power continued the 
surface water sampling and analysis from December 19, 2019 through March 3, 2020. 

 January 2020 – Ecology issues a potential liable person (PLP) status letter to Tacoma Power dated 
January 7, 2020, pursuant to RCW 70.105D.040(2) and WAC 173-340-500. Based on this change, the 
RI/FS was placed on hold to follow the Agreed Order process. 

 February 2020 – As part of the emergency IRA and in conformance with Tacoma Power’s Water Quality 
Protection Plan (WQPP, provided in Appendix D), approximately 186,200 gallons of rainwater that was 
impacted by the oil seeps during the construction of the cap was pumped into holding treatment tanks 
and then disposed of at City of Morton’s, PRS Group’s, and City of Tacoma’s wastewater treatment 
facilities. Additionally, approximately 10,956 tons of impacted soil previously excavated and stockpiled 
as part of the emergency IRA was disposed of off-site at the Cowlitz County Headquarters Landfill and 
Hillsboro Landfill. After the stockpile removal, the emergency IRA was completed as of February 7, 2020. 

 March/April 2020 – In March, Tacoma Power observed sheen on ponded water where the former 
petroleum-impacted stockpile was located and collected ponded water samples. The sheen was likely a 
result of some residual material from the former stockpile. Tacoma Power conducted routine follow-up 
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inspections and observed the ponded water dissipating. The area was seeded in April 2020 to promote 
vegetation growth and stabilize the Site. 

 Summer 2020 – Tacoma Power observed that the vegetation struggled to establish in the stockpile area, 
especially in the areas of ponded water. This water remained late into the summer. The area was 
monitored by Tacoma Power and they have developed a plan to further stabilize the area. 

The investigation effort to-date is summarized in this DSR, which presents the results of the Site 
investigation activities including soil and grab groundwater sampling. Surface water and soil samples 
collected as part of the emergency IRA are also included in this report. 

 Purpose and Objectives of the Site Investigation 
The purpose of the Site investigation was to characterize the nature and extent of contaminants in soil and 
groundwater to allow for future risk screening and to support an evaluation of potential cleanup actions 
that may be appropriate for the Site. The Site investigation objectives included the following: 

 Identify contaminants of potential concern (COPCs) at the Site and their associated source(s). The 
primary COPC is Bunker C oil and other COPCs commonly found with Bunker C were also assessed for 
their presence (such as other intermediate and/or heavy-fuel oils); 

 Determine the nature and extent of Site-related COPCs in environmental media at the Site;  

 Identify historical areas and features of interest that could potentially have contributed to the 
discovered petroleum seep at the Site and evaluate the presence or absence of other potential 
contamination associated with those identified historical areas and features; and 

 Characterize the nature and extent of hazardous substances present in environmental media at 
concentrations that are above Ecology’s Model Toxics Control Act (MTCA) Method A cleanup levels 
(CULs). 

Surface water characterization was not originally included in the scope of the Site investigation; however, 
surface water samples were collected as part of the emergency IRA during construction. In addition, the 
results from the soil characterization and confirmation samples collected during the emergency IRA were 
also used to assist in characterizing the nature and extent of the contamination. The surface water and 
additional soil data from the emergency IRA are also discussed in this Site investigation report in order to 
present the assessment of the whole Site. 

2.0 SITE BACKGROUND 
Prior to the Site investigation, Hart Crowser reviewed historical reports provided by Tacoma Power and 
conducted two site visits. Hart Crowser also completed a search of Ecology’s online databases, reviewed 
environmental data reports, and electronic records for any listed sites within a 1-mile radius of the Site. 
The Ecology identifications for the Site include: 
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 Facility/Site ID is 61559576; 
 Cleanup Site ID is 9890; 
 UST ID is 200555; and 
 Cleanup Site Name is Riffe Lake. 

The records review indicated a single adjacent location, the former Kosmos townsite, within one-third mile 
to the northeast of the Site (Figure 1). The former Kosmos townsite was situated in the Rainey Valley, with 
the majority of the townsite having been located between Frost Creek to the north and Rainey Creek to 
the south. The townsite was established on a flood plain and experienced similar flood events as the Site.  

The townsite and the associated lumber mill were established in 1904. Limited readily available 
information regarding the historic lumber mill and its operations was reviewed. Topographic maps from 
1962 and 1963 show the former mill and a few photos of the operations, which were available from the 
University of Washington library. The former mill included railroad lines/tracks, several buildings, and a log 
pond (Figure 2). The City of Tacoma purchased the former Kosmos townsite and lumber mill in the 1960’s 
and the inhabitants were relocated. The land was acquired to create the Riffe Lake reservoir for 
recreational use and power generation. The lumber mill facility was abandoned and demolished prior to 
the 1968 completion of Mossyrock Dam. Riffe Lake is currently a component of the power generating 
system operated by Tacoma Power. 

The Site background and description information summarized below are based on Site visits and review of 
prior environmental data and documents. 

 Site Description and Location 
The Site is located in Rainey Valley, within the Riffe Lake reservoir referred to as Kosmos Flats. Rainey 
Creek bounds the Site to the north and west, Champion Haul Road to the east, and Riffe Lake to the south. 
The Site topography generally slopes to the south towards Riffe Lake, but the local topography near the 
petroleum seep gradually slopes to the northwest, towards Rainey Creek.  

The area commonly known as the Kosmos Flats, is a flat plateau and is referred to in this report as the 
upland area. This area was formerly the lumber mill and today the building foundations are still 
identifiable, as well as many of the railroad rails. Metal and concrete debris from the former mill was 
observed scattered in the upland area. Upstream of the protective cap, a ravine is still present from when 
the mill was in operation and was observed to contain debris. From the upland area there is a steep, nearly 
38-foot drop to the creek edge and referred to in this report as the creek bank area. This slope of the creek 
bank in some areas exceeds a 1:1 slope and is nearly vertical. The construction of the protective cap 
excavated and laid back this area to a 3:1 slope. However, the slopes adjacent to the cap remain very 
steep. 

Elevations discussed in this report are on the Tacoma City Light (TCL) datum, which is 3.96 feet below 
North American Vertical Datum of 1988 (NAVD 88) and when appropriate, both datums are provided. The 
figures in this report have base maps that are on NAVD 88 datum; however, important elevations are 
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provided in the figures with elevations in TCL datum such as the current reservoir full-pool operating 
elevation of 749 feet and the upland area elevation of 758 feet. 

During the winter months the water levels in the reservoir drop, typically to elevations within 700 and 
720 feet. However, in March of 2019, the reservoir water level decreased to and approximate elevation of 
670 feet. The spillway at Mossyrock Dam is at elevation 728.5 feet. Historically, spring rainfall and 
snowmelt flood the Site up to an elevation of 781.2 feet, which is the maximum design flood. The normal 
reservoir’s full-pool elevation is approximately 778.5 feet (774 feet NAVD 88), which would submerge the 
Site. However, in recent years the reservoir’s full-pool water levels have been maintained at an 
approximate elevation of 749 feet (753 feet NAVD 88), due to seismic safety concerns with the piers on the 
spillways. This has allowed the Site to be exposed for extended durations and for vegetation to grow.  

The Site’s elevation ranges from approximately 718 feet (722 feet NAVD 88) near the petroleum seep area 
at the toe of Rainey Creek to approximately 758 feet (762 feet NAVD 88) in the upland area at the top of 
the bank near the old lumber mill foundations. Rainey Creek’s bed is at an approximate elevation of 
716 feet (720 feet NAVD 88) and the creek’s water level was at its lowest during the Site investigation at 
approximately 719 feet (721 feet NAVD 88). The creek’s water level rose during higher flows and then 
backwatered until the whole Site was fully submerged on February 8, 2020. After about a week, the water 
receded, and the upland area was visible again. 

 Previous Environmental Investigations 
Two underground storage tanks (USTs) related to the lumber mill were discovered at the Site in 1992, 
which were subsequently removed by AIRO Environmental Services. The first UST was a 500-gallon steel 
tank, located south of the observed seeps and found partially exposed along an earthen bank of Rainey 
Creek, labeled Site D in Figure 2. It was filled with lake water and did not exhibit a sheen or other indicators 
for the presence of petroleum products. Sampling results were not detected at or above laboratory 
reporting limits for polychlorinated biphenyls (PCBs) and total halogens (AIRO 1993).  

The second UST, a 5,000-gallon tank, was located below ground level near the remaining mill facility 
foundations, labeled Site A in Figure 2. The UST contained petroleum product with the presence of 
halogenated hydrocarbons. Soil containing heavy oil-range petroleum at concentrations exceeding MTCA 
Method A soil CULs surrounded the 5,000-gallon UST. A total volume of 87 cubic yards of contaminated 
soil was removed and disposed of at the Kitsap County Landfill (AIRO 1993).  

The AIRO 1993 report is provided in Appendix B. The 500-gallon UST lake water sample results are 
summarized in Table B-1 and the 5,000-gallon UST soil and waste oil sample results are summarized in 
Table B-2 and B-3, respectively. Sample locations are provided in the AIRO report. 

Ten additional USTs were also discovered at the former Kosmos townsite, located approximately one-third 
of a mile to the northeast of the Site and north of Rainey Creek (Figure 1). Approximately 25,900 tons of 
contaminated soil was excavated from the townsite, remediated on-site using thermal desorption, and 
used as backfill for the excavations. Groundwater data collected by DOWL Engineers within the townsite 
showed that contaminants did not migrate away from the UST perimeter set by the monitoring wells, but 
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concentrations above MTCA Method A CULs were detected in the suspected central area of the 
contaminated plume (DOWL 1993). As the Kosmos townsite is located a third of a mile northeast from the 
area of our Site investigation, the DOWL 1993 report is not included as an appendix to this report. 

 Geology and Hydrogeology 

2.3.1 Geology 
The Site is located along Rainey Creek in the Cowlitz River watershed. During the late Pleistocene, the 
Cowlitz glacier extended from its source on Mount Rainier, roughly to the town of Salkum, Washington, 
west of the Site. During this Epoch, the Cowlitz glacier advanced and retreated on at least four distinct 
occurrences. These glaciations produced three distinct outwash deposits. The earliest deposit was the 
Wingate Hill outwash followed by the Hayden Creek drift and most recently the Evans Creek outwash.  

In the Rainey Creek valley, glacial deposits are represented as the Hayden Creek drift. The Hayden Creek 
drift is dominantly composed of outwash deposits expressed as poorly graded gravel deposits and 
localized till deposits. It is also common to find loess deposits up to 3 feet thick in the Hayden Creek 
formation. The entire Hayden Creek formation is heavily oxidized to depths up to 30 feet. 

Soil from borings and test pits conducted by Hart Crowser are generally consistent with expected outwash 
deposits of the Hayden Creek formation. Commonly, soil in the upland area were composed of sandy silts 
to silty sands with gravel in the upper 5 to 15 feet and silty gravel with sand and some cobbles to poorly 
graded coarse sands below 15 feet. Additionally, localized fine-grained organic deposits of silt and clay 
were found in low lying vegetated areas. Fill was generally encounter between approximately 10 and 35 
feet below ground surface (bgs) and contains concrete, wood, and metal debris. The outwash deposits 
were encountered below the fill. Till-like material was only observed in the bank samples taken on the 
west side of the creek, opposite of the Site. Based on observations during the emergency IRA construction 
and from a soil sample collected from the exposed creek bed of Rainey Creek, the creek bed material 
generally consisted of gray clayey sand with gravel and cobbles. Generally, finer grained soil, such as silts 
and clays, are less permeable than sands and gravel, and would slow the movement of contaminants 
through the soil. 

2.3.2 Hydrogeology 
Groundwater in the upland area was generally encountered from 37 to 47 feet bgs, which is an 
approximate elevation of 710 to 721 feet (714 to 725 feet NAVD 88). The elevation of Rainey Creek during 
the time of the investigation was at an approximate elevation of 719 feet (723 feet NAVD 88). Additionally, 
perched water (groundwater) was encountered 5 to 10 feet bgs in some explorations and seemed to be 
discontinuous in nature.  

In 1992, Site groundwater was encounter during the excavation of Site A at approximately 10 to 11 feet 
bgs (AIRO 1993). In 1993, the former townsite (located to the northeast of the Site) groundwater was 
encountered during the assessment at approximately 6 to 11 feet bgs and flowed to the southwest, 
towards Riffe Lake, and that groundwater varies seasonally (DOWL 1993).  
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Based on the historical groundwater information and groundwater conditions at the time of the 
investigation, groundwater levels are inferred to be tied to the reservoir levels as we observed the lowered 
groundwater levels with lower lake levels and may fluctuate as water is retained and released from the 
Mossyrock Dam. 

3.0 EMERGENCY INDEPENDENT REMEDIAL ACTION 
This section briefly describes the effort during the emergency IRA. Details regarding the BMPs, protective 
cap design, construction effort, and material disposal are described in the emergency IRA completion 
summary presented in Appendix C. The WQPP, dated December 11, 2019 (Appendix D), provided the BMP 
and surface water sampling protocols and the surface water quality indicator levels. 

As described above, Tacoma Power declared an emergency status for the Site to protect the reservoir 
while the seep was exposed/accessible and before the water levels were expected to rise above the seeps. 
Hart Crowser assisted with designing a protective cap for the bank to reduce the potential for petroleum 
to discharge from the bank into the creek. This emergency IRA included removing soil from the creek bank 
and sloping back the bank for proper placement of the cap. 

During the excavation for cap installation, it was possible to identify additional petroleum-impacted soil at 
the seep areas and remove the impacted soil as much as possible. However, due to elevated flows in 
Rainey Creek as precipitation increased and major storm events were predicted, the full extent of 
contamination along the creek could not be identified before the final construction of the protective cap 
and before the creek water levels rose above the seep areas. Soil exceeding MTCA Method A CULs was 
stockpiled separately on-site and eventually hauled off-site for disposal. Approximately 10,956 tons of 
petroleum-impacted soil was disposed of at Cowlitz County Headquarters Landfill and Hillsboro Landfill. 
Approximately 186,200 gallons of impacted construction dewatering discharge water was disposed of off-
site to the City of Morton’s, PRS Group’s, and City of Tacoma’s wastewater treatment facilities. 

The protective cap consisted of placement of clean sand (6-inch layer) followed by a granular Organoclay 
liner (to adsorb any non-aqueous phase liquids [NAPL] from water [Reactive Core MatTM with Organoclay® 
by Cetco]). Another layer of clean sand (8 inches) and a permeable composite geotextile was placed on top 
of the liner for protection prior to covering with an 18-inch thick layer of large quarry spalls (4-8 inch). The 
cap liner and quarry spalls were keyed into the existing grade at the toe of the creek. Additional details are 
provided in Appendix C. 

In addition to assisting with the cap design and construction oversight, Hart Crowser representatives also 
assisted Tacoma Power staff with the creek surface water sampling, soil sampling along the creek bank and 
creek bed after excavation was completed, and stockpile soil sampling. 

4.0 CLEANUP STANDARDS 
According to MTCA, the cleanup standards for a particular site have two primary components: chemical-
specific CULs and points of compliance (POCs) as described in WAC 173-340-700 through WAC 173-340-
760. The CUL is the concentration of a chemical in a specific environmental medium that will not pose 
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unacceptable risks to human health or the environment. The POC is the location where the CUL must be 
met. Cleanup standards must also incorporate other state and federal regulatory requirements applicable 
to the cleanup action and/or its location as appropriate, including the Surface Water Quality Standards as 
described in WAC 173-201A. 

 Cleanup Levels 
Soil and groundwater CULs and surface water standards are used to protect human health and the 
environment. The following CULs and standards were selected to compare the sample analytical results 
from the Site investigation and emergency IRA. 

 Soil. MTCA Method A soil CULs for unrestricted land use; 

 Groundwater. MTCA Method A groundwater CULs; and 

 Surface Water. Indicator levels provided by Tacoma Power in their WQPP, which was approved by 
Ecology. 

Section 6.0 describes the criteria for selecting the Site contaminants of concern (COCs), media of concern, 
and proposed Site CULs for the Site COCs. 

5.0 SITE INVESTIGATION AND CHARACTERIZATION  

 Field Investigation Activities and Observations  
The Site investigation was limited to the APE identified by Tacoma Power for cultural resource protection 
purposes during the Site investigation and emergency IRA (Figure 2). The APE is approximately 12.77 acres 
and is located directly to the east and southeast of Rainey Creek.  

Prior to any ground disturbing activities for the investigation, private and public utility locate services were 
performed at the Site. AEC was Tacoma Power’s general contractor; they performed the test pit 
explorations (as well as the cap construction). Holt Services, Inc. (Holt) was Hart Crowser’s subcontractor 
and performed the borings and temporary well installations for grab groundwater sampling. 

5.1.1 Ground Penetrating Radar 
On November 12 and 15, 2019, a GPR survey (including the EM61 survey) was conducted by Global 
Geophysics LLC around the former foundations and roadways on the Site (associated with historic mill 
operations) to identify possible source locations for the downgradient petroleum seeps. The survey was 
conducted when the reservoir elevation was lower than 721 feet (725 feet NAVD 88). Several metal and/or 
dense object anomalies were identified by the GPR survey and some of the boring and test pit explorations 
were adjusted/relocated based on these anomalies to evaluate the potential metallic/dense objects and 
characterize the soil around these potential objects. The GPR survey report is provided in Appendix E. 

Multiple pipes were encountered during the exploration effort as described below and identified (in green) 
on Figure 3. From the GPR survey in Appendix E, Figure E-1 illustrates the GPR anomalies overlaid on the 
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Site’s aerial map. The overlay was approximate; however, there are distinct lines observed on the survey 
that are close to the pipes encountered during the Site investigation indicating the GPR survey was 
effective. 

5.1.2 Deviations from the Work Plan 
In general, there were very few deviations from the proposed work plan. Figure 3 shows the final 
exploration locations. 

Three test pits (TP-1, TP-4, and TP-9) were unable to be completed due to the cap construction activities 
that were underway at the Site; however, additional observations and samples were obtained on the bank 
and along the toe of the creek.  

Three additional test pit locations (TP-13 through TP-15) were added. Test pit TP-13 was added to 
characterize soil across the ravine as an asphalt-like material was observed. Test pits TP-14 and TP-15 were 
added to assist in identifying an area where construction dewatering discharge could be released. 

Confirmation soil samples were collected and analyzed as part of the emergency IRA to characterize soil 
conditions prior to the cap installation. Soil samples UB-1 through UB-3 and LB-1 through LB-3 were 
collected from shallow surface soil along the slope within the cap excavation limits. Three additional soil 
samples (Westbank 1 through Westbank 3) were collected on the northwest bank of Rainey Creek, 
opposite of the petroleum seeps. One additional soil sample (Creekbed 1) was collected in Rainey Creek’s 
creek bed, where AEC diverted flow for construction of the cap. See Figure 3 for sample locations. Samples 
collected on the slope and within the creek would not have been assessable without the construction 
activities occurring concurrently. 

The last deviations from the work plan were related to the grab groundwater sampling. Limited amount of 
groundwater was encountered in boring B-2 and with the time constraint of excavating and installing the 
cap, we were not able to wait for the groundwater to recharge; therefore, a grab groundwater sample was 
not collected from this location. Additionally, the temporary well in boring B-4 was not purged prior to the 
collection of grab groundwater sample because of concerns of available groundwater and the boring 
location was in the active area of cap construction. 

5.1.3 Test Pit and Soil Borings Explorations 
Between November 26, 2019 and December 9, 2019 twelve test pits (TP-2, TP-3, TP-5 through TP-8, and 
TP-10 through TP-15) were excavated to depths of 5 to 20 feet in the upland area of the Site (Figure 3). 
Hart Crowser collected soil samples between 2.5- and 5-foot intervals for soil classification and potential 
chemical analysis.  

Piping and a small 5-gallon drum were encountered in test pit TP-5. The pipes were approximately 2 to 
3 inches in diameter and portions of the piping sections were removed, and the remaining in-place pipes 
were capped with a concrete plug. Residual tar-like material was observed in the small 5-gallon drum, 
which was also removed. While excavating test pit TP-6, two metal pipes with NAPL and oily water were 
discovered at approximately 1-foot bgs. The pipes were approximately 1.5 inch in diameter and appeared 
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to run parallel to the road to the south. One of the pipes in test pit TP-6 was chased (i.e., expanded test pit 
to observe the length of the pipe) for approximately 50 feet to the west, but the end of the pipe was not 
found due to time constraints. Other pipes and metal debris were found while excavating test pits TP-2 
and TP-15 but did not contain NAPL. All observed pipe locations are shown on Figure 3. 

Between December 10 and December 12, 2019, ten sonic borings (B-1 through B-10) were advanced using 
a mobile rig to depths of 40 to 50 feet in the upland area of the Site (Figure 3). Soil samples were collected 
at 5-foot intervals and grab groundwater samples were collected from four borings (B-4, B-6, B-7, and B-9). 

Soil samples were field screened using sheen tests, visual and olfactory observations, and/or a 
photoionization detector (PID) to detect volatile organic compounds (VOCs) in the headspace. Headspace 
detections were noted in samples from borings B-2 and B-4 through B-6 and from test pits TP-5 through 8. 
Headspace volatiles were detected at concentrations up to 469.1 parts per million (ppm) and were 
generally observed between depths of 0 and 15 feet bgs. A sheen was noted from borings B-1 through B-6 
and B-9 through B-10 and test pits TP-5 through TP-8 and TP-15, generally between depths of 0 and 10 
feet bgs. Additionally, a petroleum-like odor was noted from borings B-1, B-2, and B-4 through B-7 and test 
pits TP-5 through TP-8 and TP-15, generally between depths of 0 and 10 feet bgs. NAPL was not observed 
in any of the borings. Field screening results are summarized in Table 1 and also shown on the boring and 
test pit logs in Appendix F.  

Two areas were excavated by Tacoma Power and AEC to the south of the investigation area in the former 
log pond area (Figure 2) to an approximate depth of 18 inches bgs in order to assess soil conditions for 
construction dewatering purposes, no obvious indicators (visual and olfactory) of petroleum impacts were 
observed by Tacoma Power staff. 

5.1.4 Grab Groundwater Samples 
Grab groundwater samples were collected from four boring locations (B-4, B-6, B-7, and B-9) in the upland 
area of the Site (Figure 3). A 5-foot temporary well screen was set at the bottom of each borehole and 
groundwater was sampled approximately at the middle of the screened interval (additional details are 
provided in Appendix F). Due to the high turbidity encountered in the temporary wells, low-flow sampling 
was not conducted. The low-flow pump was silting up and a more powerful pump was used. Pumping 
rates were between approximately 0.5 to 1 gallon per minute. Water quality parameters and depth to 
water were measured prior to groundwater sample collection. No sheen, NAPL, or odor were observed 
during grab groundwater sampling. 

5.1.5 Emergency IRA Soil Samples 
As part of the emergency IRA, AEC excavated the creek bank and dredged and graded some creek bed 
material to temporarily divert part the lowest flows of Rainey Creek away from the work area to construct 
the slope key. No creek bed material was removed, and the limits of the creek bed were not altered. 
During this flow diversion, some NAPL was observed in the creek bed directly adjacent to the location of 
the petroleum seeps on the bank. One soil sample (Creekbed 1) was collected from the exposed creek bed. 
Three additional soil samples (Westbank 1 through Westbank 3) were collected from the bank opposite to 
the Site. The soil samples were collected between approximately 1.5 feet bgs and 2 feet bgs and the 
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excavations were excavated using hand tools and stopped when they hit refusal. A Tacoma Power 
archeologist was present during the soil sampling to document any cultural resource artifacts; however, no 
artifacts were observed. After the excavation for the area where the cap was to be installed, six samples 
(UB-1 through UB-3 and LB-1 through LB-3) were collected at or near the bank’s ground surface.  

A strong petroleum-like odor and staining were noted from Creekbed 1 and a slight sheen was observed 
during field screening of the sample. No odor or sheen was observed from samples Westbank 1 through 
Westbank 3 on the opposite side of the creek and the soil generally consisted of sand with varying 
amounts of gravel and cobbles. Moderate to slight petroleum-like odors were observed in bank samples 
LB-2, LB-6, and UB-1. A slight sheen was also observed in sample LB-2. 

5.1.6 Emergency IRA Surface Water Samples 
Surface water samples of Rainey Creek were required by Ecology to monitor the effectiveness of the BMPs 
during excavation activities, in general accordance with the WQPP. Grab surface water samples were 
collected by Hart Crowser approximately one to two hours after excavation activities began each day. 
Samples were collected using a pole with a bottle sampler attached and were collected just underneath 
the water surface. Water sampling locations were added and modified as directed by Ecology throughout 
the excavation process (see Section 5.4.1 for sample locations, descriptions, and analytical results). After 
excavation was completed, Tacoma Power performed the surface water sampling and analysis. 

5.1.7 Chemical Data Quality Review 
Analytical data and the laboratory’s internal quality assurance and quality control data were reviewed to 
assess whether they meet project-specific data quality objectives. This review was performed consistent 
with accepted EPA procedures for evaluating laboratory analytical data and appropriate laboratory and 
method-specific guidelines (EPA 2004, 2008). The chemical data review summarizing data evaluation 
procedures, usability of data, and deviations from specific field data and/or laboratory methods for the 
investigation data are presented in Appendix G. The data are considered acceptable for their intended use, 
with the appropriate data qualifiers assigned. Sample results are presented in the following section. 

 Soil Sample Chemical Analysis and Results 
Under standard chain-of-custody procedures, samples were submitted to Friedman and Bruya, Inc. (a 
Washington State accredited laboratory) for analyses. A subset of soil samples collected from the Site were 
analyzed for one or more of the following: 

 Gasoline range total petroleum hydrocarbons (TPH-G); 
 Diesel range total petroleum hydrocarbons (TPH-D); 
 Heavy oil range total petroleum hydrocarbons (TPH-O); 
 Benzene, ethylbenzene, toluene, and xylenes (BTEX); 
 Polychlorinated biphenyls (PCBs); 
 PAHs, including the carcinogenic PAHs (cPAHs); 
 Total metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver); and  
 VOCs.  
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The selection of samples for analysis was based on observed potential impacts, field screening results, and 
sample location and depth. Soil sample identifications include the exploration type (“TP” for test pits and 
“B” for borings), the exploration number, then the sample depth in bgs. The emergency IRA soil sample 
identifications include location of the sample collected (“UB” refers to the upper bank and “LB” refers to 
the lower bank). The field screening results and selected chemical analyses are summarized in Table 1. The 
soil sample analytical results from the explorations and emergency IRA (bank and creek bed samples) are 
summarized in Tables 2 and 3, respectively. Figures 4 and 5 illustrate TPH and cPAH detections in soil, 
respectively.  

The results were compared with MTCA Method A soil CULs for unrestricted land use. A summary table of 
samples with exceedances at depth intervals is presented in Table 7. The specific analytical results are also 
discussed following the table. 

Table 7 – Summary of Soil Samples Exceeding CULs 

Site Location Exploration ID (a) 0 to 5 feet bgs 5 to 10 feet bgs 10+feet bgs 

Upland Area 

B-5 TPH-O (no recovery) -- (10 to 15 feet bgs) 

B-6 TPH-D, TPH-O, cPAHs (b) -- (30 to 35 feet bgs) 

TP-5 (b), -- (2.5 to 5 feet bgs) TPH-G -- (15 to 19 feet bgs) 

TP-6 -- (0 to 5 feet bgs) TPH-O -- (10 to 12 feet bgs) 

TP-7 TPH-D, TPH-O TPH-D, TPH-O, TPH-G -- (10 to 15 feet bgs) 

TP-12 TPH-O (d)   

TP-15 TPH-O -- (4 to 8 feet bgs) -- (11 to 14 feet bgs) 

Creek Bank 
Area 

LB-2 TPH-D, TPH-O, cPAHs   

Creekbed 1 TPH-D, TPH-O, cPAHs   

Notes: 
a. Only explorations that contained soil samples that exceeded CULs are listed. 
b. Field screening observations did not indicate presence of petroleum-impacted soil. 
c. “–“ = Sample was collected and analytical results do not exceed CULs. 
d. Soil sample was not detected at or above laboratory reporting limits from sample depth 2.5 to 4 feet bgs. 

 TPH-D was detected in seventeen of the seventy-six samples selected for analyses at concentrations of 
up to 39,000 milligrams per kilogram (mg/kg). 

• Six samples (B-6-5, TP-7-2.5, TP-7-7.5, TP-7-10, LB-2, and Creekbed 1) were detected at 
concentrations exceeding the MTCA Method A CUL of 2,000 mg/kg.  

 TPH-O was detected in fifteen of the seventy-six samples selected for analyses at concentrations up to 
26,000 mg/kg. 

• Nine samples (B-5-5, B-6-5, TP-6-8, TP-7-2.5, TP-7-7.5, TP-12-2.5, TP-15-4, LB-2, and Creekbed 1) 
were detected at concentrations exceeding the MTCA Method A CUL of 2,000 mg/kg. 
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 TPH-G was detected in twelve of the forty-eight samples selected for analyses at concentrations of up to 
930 mg/kg. 

• Three samples (TP-5-8, TP-5-10, and TP-7-7.5) were detected at a concentration exceeding the 
MTCA Method A CUL of 100 mg/kg (when benzene is not present). 

 BTEX was not detected at or above laboratory reporting limits in all 18 samples selected for BTEX 
analysis only. 

 PCBs (specifically Aroclor 1254) was detected in one of the ten samples selected for analyses. Sample 
TP-15-4 had a concentration of 0.049 mg/kg, which is below the MTCA Method A CUL of 1 mg/kg for 
total PCBs. 

 PAHs were detected in eight of the twenty-three samples selected for analyses. 

• Three samples (B-6-5, LB-2, and Creekbed 1) benzo(a)pyrene was detected at concentrations of 
0.56, 0.21, and 3 mg/kg, respectively, above the MTCA Method A CUL 0.1 mg/kg. Additionally, 
these three samples calculated total carcinogenic PAHs toxic equivalents (cPAH TEQ) at 
concentrations of 0.57, 0.28, and 3.795 mg/kg, respectively, above the MTCA Method A CUL of 
0.1 mg/kg. 

 Total metals were detected in the twelve soil samples selected for analyses. Detected concentrations 
did not exceed respective MTCA Method A CULs.  

 VOCs were detected in nine of the thirty soil samples selected. It should be noted that benzene was not 
detected at or above laboratory reporting limits in any of the soil samples. 

• Seven samples (B-5-5, TP-3-8, TP-5-8, TP-6-8, TP-8-15, TP-10-5, and TP-12-2.5) had methylene 
chloride detections at concentration ranging between 0.51 and 1.1 mg/kg, above the MTCA 
Method A CUL of 0.02 mg/kg. However, the methylene chloride detections were most likely the 
result of laboratory cleaning solution as the laboratory confirmed they use it throughout their 
equipment. The methylene chloride detections were flagged “lc” and will not be included as a 
COC for the Site. 

 Grab Groundwater Sample Chemical Analysis and 
Results 
Grab groundwater samples were collected from four borings (B-4, B-6, B-7, and B-9) through temporary 
wells installed in the borehole from borings advanced in the upland area. Samples were analyzed by 
Friedman and Bruya for one or more of the following:  

 TPH-G;  
 TPH-D;  
 TPH-O;  
 VOCs; 
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 PCBs; 
 PAHs; 
 Total metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver); and 
 Total suspended solids (TSS).  

The grab groundwater sample analytical results are summarized in Table 4 and illustrated in Figure 6. 
Analytical results were compared to MTCA Method A groundwater CULs and the results are summarized 
below.  

 All grab groundwater samples were analyzed for TPH-D and TPH-O. TPH-D was detected in one sample 
(B-4-W) at a concentration of 150 micrograms per liter (µg/L), below the MTCA Method A CUL of 
500 µg/L. TPH-O was not detected at or above laboratory reporting limits. 

 All samples were analyzed for TPH-G and was not detected at or above laboratory reporting limits. 

 All samples were analyzed for VOCs, which were not detected at or above laboratory reporting limits. 

 One sample (B-4-W) was analyzed for PCBs, which were not detected at or above laboratory reporting 
limits. 

 All samples were analyzed for PAHs. Three samples (B-4-W, B-6-W, and B-9-W) had detected 
concentrations of one or more PAHs, but below applicable MTCA Method A CULs. 

 Two samples (B-4-W and B-6-W) were analyzed for total metals.  

• Arsenic was detected in both samples at concentrations of 37.6 and 11.6 µg/L, respectively, 
exceeding the MTCA Method A CUL of 5 µg/L. 

• Barium was detected in both samples up to a concentration of 2,420 µg/L. There is not a MTCA 
Method A CUL for barium. 

• Cadmium was detected in one sample (B-4-W) at a concentration of 6.22 µg/L, exceeding the 
MTCA Method A CUL of 5 µg/L. 

• Lead was detected in both samples. Sample B-4-W had a detected concentration of 128 µg/L, 
exceeding the MTCA Method A CUL of 15 µg/L.  

• Mercury, silver, and selenium were not detected at or above laboratory reporting limits.  

 One sample (B-4-W) was analyzed for TSS, which was detected at a concentration of 19,000 milligrams 
per liter (mg/L). The elevated TSS could account for the elevated total metal concentrations. 

 Turbidity was measured prior to sampling in locations B-4 and B-6 with turbidity concentration of 1,270 
and 2,100 NTUs, respectively. The elevated turbidity could account for the elevated total metal 
concentrations. 
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 Surface Water Sample Chemical Analysis and Results 

5.4.1 Rainey Creek Surface Water 
Surface water samples from Rainey Creek were collected during excavation activities from December 9 to 
18, 2019 and collected after excavation was completed from December 19, 2019 to February 4, 2020. The 
creek samples were collected in the following locations starting upstream of the construction area, at the 
construction area, and downstream of the construction area (Figure 7):  

Figure 7 – BMPs and Creek Sampling Locations 

 
Note: Aerial for BMPs (noted in red) and creek sampling locations (noted in yellow) were provided by Tacoma Power. 

 Location U-2 is approximately 300 feet upstream of the excavation area. Location U-2 was sampled once 
during excavation activities to establish natural background levels of Rainey Creek.  

 Location U-3 is approximately 200 feet upstream of the excavation area. Location U-3 was sampled by 
Tacoma Power after the excavation was completed. 

 Location U-1 is approximately 20 feet upstream of the excavation area. Location U-1 was sampled once 
during excavation activities to establish natural background levels of Rainey Creek. 

 Locations D-1A and D-2 are inside the sea curtain at the base of the excavation. Location D-1A was 
sampled once. Location D-2 was frequently sampled throughout the excavation activities as well as after 
excavation was completed.  

 Location D-1 is within the construction area, outside and towards the center of the sea curtain at the 
base of the excavation area. Location D-1 was collected four times until it was modified to location D-1B. 
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 Location D-1B is outside the sea curtain but downstream of the curtain, approximately 10 feet south 
from D-1. Location D-1B was regularly sampled throughout the remaining excavation activities as well as 
after excavation was completed.  

 Location D-3 is downstream from the excavation area and inside a small boom on the southeast bank of 
Rainey Creek. Location D-3 was sampled once after a noticeable sheen was observed near the boom 
during excavation activities.  

 Location D-4 (sample ID is Boom 1) is downstream of the excavation area and within Boom 1, which is 
located two booms upstream of the silt curtain. Location D-4 (sample Boom 1) was frequently sampled 
throughout the excavation activities, as well as after excavation was completed.  

 Location D-5 (sample ID is Boom 2) is downstream of the excavation area and within Boom 2, which is 
located one booms upstream of the silt curtain). Location D-5 (sample Boom 2) was sampled once 
during excavation activities to further confirm the effectiveness of the BMPs implemented upstream.  

 Location D-6 is downstream of the excavation area and between Booms 5 and 6, which is located two 
booms downstream of the silt curtain. Surface water at location D-6 was sampled by Tacoma Power 
after the excavation activities were completed. 

Surface water samples collected during construction were analyzed by Friedman and Bruya Inc. (Friedman 
and Bruya) in Seattle, Washington. Samples collected by Tacoma Power after excavation activities were 
analyzed by Spectra Laboratories (Spectra), LLC in Tacoma, Washington. The surface water samples were 
analyzed for one or more of the following:  

 pH; 
 Turbidity; 
 Hardness; 
 TPH-D; 
 TPH-O; 
 TPH-G;  
 BTEX; 
 Total metals (arsenic, cadmium, chromium, copper, lead, nickel, and zinc); 
 Hexavalent chromium; and  
 Low-level mercury.  

Analytical results from surface water sampling during excavation and after excavation activities are 
summarized in Tables 5 and 6, respectively. The chemical data quality review and laboratory reports of 
samples submitted during excavation activities to Friedman and Bruya are provided in Appendix G. 
Additionally, Hart Crowser field measured turbidity with a handheld instrument for the majority of the 
sampling events during excavation activities. The field instrument was not functioning properly on a 
several occasions; therefore, turbidity could not be measured during these times. 
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Per the WQPP, the surface water samples were to be compared to indicator levels that are based on the 
acute-freshwater toxic substances criteria (WAC 173-201A-240) for metals and the laboratory quantitation 
limit for petroleum (gasoline, diesel, and heavy oil). Indicator levels for metals were revised in the WQPP 
based on calculations using Site-specific hardness concentrations. 

Rainey Creek surface water samples collected during excavation activities. Samples that exceeded the 
indicator levels for surface water during construction activities were samples collected inside the sea 
curtain (D-2) adjacent to the excavation area and just outside of the sea curtain (D-1) at the base of the 
excavation area, see Figure 7 BMPs and Creek Sampling Locations. 

 Sample D-2 (inside the sea curtain at the base of the excavation) exceeded indicator levels for the 
following constituents: 

• TPH-D on December 11, 14, and 16, 2019, with concentrations up to 1,100 µg/L and above the 
indicator level of 250 µg/L. 

• Copper on December 11 through 14, 2019, with concentrations up to 19 µg/L and above the 
indicator level of 7.2 µg/L. 

• Turbidity on December 11 and 13, 2019, with concentrations up to 203 NTU and above the 
indicator level of 25 NTU. 

 Sample D-1 (outside the sea curtain at the base of the excavation) had a zinc concentration of 60 µg/L 
on December 6, 2019, which slightly exceeded the indicator level of 52.7 µg/L. 

The majority of the surface water exceedances were contained within the sea curtain (directly adjacent to 
the excavation area as illustrated in Figure 7). The subsequent surface water samples from sample location 
D-1, located outside the sea curtain, and samples collected downstream were below zinc indicator levels. 
The laboratory reported issues with their equipment when analyzing for low-level hexavalent chromium 
and was unable to meet the low quantitation limits required in the WQPP; therefore, the laboratory 
subcontracted the samples to Fremont Analytical of Seattle, Washington. Fremont Analytical was also not 
able to get low-level quantitation limits for hexavalent chromium. However, the total chromium in all the 
surface water samples collected did not exceed the hexavalent chromium indicator level of 15 µg/L. 

The remaining surface water samples were within indicator levels, confirming that the BMPs used during 
excavation activities were effective. 

Rainey Creek surface water samples collected after excavation activities. Samples that exceeded the 
surface water indicator levels for copper, zinc, and TPH-O were samples collected inside Boom 6 (D-6), 
downstream of the cap area and upstream of the cap area (U-3); see Figure 7 BMPs and Creek Sampling 
Locations. 

Creek samples typically contained pH levels lower than the indicator levels; however, these samples were 
analyzed out of the short hold time of 15 minutes. Turbidity was typically below the indicator level, except 
for two instances at locations at D-1B and U-3. 
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5.4.2 Ponded Water – Former Stockpile Area 
From December 23, 2019 to March 3, 2020, Tacoma Power collected surface water samples (Stockpile #1, 
T-1, T-2, SOP 1, and COP 1) from ponded water near and in the former stockpiled area and collected 
surface water samples (Log Pond #1 and Log Pong #2) from the log pond area (Figure 2). To remove the 
stockpiles in an expedited manner, Tacoma Power had to maintain a low water level in the area. Due to 
heavy rains and surface runoff, the volume of water being was increasing in the stockpile area, requiring 
them to intermittently discharge to the log pond area for infiltration for approximately 8 hours on 
February 8, 2020. Tacoma Power submitted these samples to Spectra. Sample results are summarized in 
Table 6 with the creek surface water samples collected after excavation was completed and laboratory 
reports are provided in Appendix H. Some of the surface water sample results contained concentrations of 
pH, turbidity, copper, and zinc above indicator levels. Sample SOP 1 collected in March 2020 contained 
elevated concentrations of TPH-D and TPH-O above indicator levels.  

There were no releases of the ponded water tested in March 2020 outside of the stockpile area. The 
stockpile area was seeded in April 2020 to promote vegetation growth. The vegetation struggled to 
establish within the stockpile area, especially in the depressed areas where water ponded. In September 
2020, Tacoma Power submitted a plan to Ecology that was reviewed and approved to cover the stockpile 
area with bioretention soil and biofiltration seed. This temporary measure is to further stabilize the 
stockpile area, fill in the depressed areas to promote drainage, and to promote further vegetation growth.  

6.0 NATURE AND EXTENT OF CONTAMINATION 

 Potential Contaminant Sources and Release Pathways 
 TPH in Soil. The source of TPH-D, TPH-O, and TPH-G contamination at the Site has not been fully 

determined. Based on the history of the Site and results from the Site investigation, the source(s) are 
likely related to the former Kosmos mill operations and the USTs and its associated piping. Figure 8 
illustrates the approximate extent of petroleum-contaminated soil at the Site. 

• Pipes with NAPL were discovered during the cap excavation and while excavating test pit TP-6 
and residual tar-like material from a 5-gallon drum in test pit TP-5. The pipes near TP-5 ran 
perpendicular and parallel to the former road and the pipes near TP-6 ran parallel to the road. 
The pipe found during cap excavation appeared to be running in the direction of the seep areas. 
The full extent of the pipe network is currently unknown as is confirmation that the pipes are the 
source of the petroleum seeps. The locations of the discovered pipes are illustrated in Figures 3 
through 6 and Figure 8.  

• During the emergency cap installation, an abandoned culvert and petroleum-like odor was 
observed in the drainage ravine located directly to the east/northeast of the cap location 
(Figures 3 through 6 and Figure 8). The drainage ravine may have been used as a dumping 
ground for the lumber mill as other trash and debris (metal scraps, drums, wood debris, etc.) 
were observed during construction. Soil samples were not collected in the ravine area due to the 
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time constraints of installing the protective cap before the water levels in the lake and creek rose 
above the working area. 

 cPAHs in Soil. The source of cPAHs is unknown; however, cPAHs can be present in a variety of materials, 
including petroleum products, and are also formed during the incomplete burning of coal, oil and gas, or 
other organic substances. The source of cPAHs in soil is likely associated with the former use of the Site 
as a lumber mill since there is the potential for spills of petroleum products, exhaust from locomotives, 
or other related sources.  

 Metals in Groundwater. The source of metals is unknown; however, elevated metal concentrations 
were not observed in soil samples and the elevated metal concentrations in the grab groundwater 
samples are likely the result of collecting the sample from temporary wells where elevated TSS and 
turbidity skewed the metal concentrations. Therefore arsenic, cadmium, chromium, and lead are not 
considered COCs for groundwater.  

 Metals and TPH-D in Surface Water during Excavation Activities. The source of the metals (copper and 
zinc) and TPH-D in the creek’s surface water samples is due to the excavation activities for installing the 
cap during the emergency IRA. The surface water samples collected downstream of the excavation area 
were within indicator levels confirming that the BMPs were effective. 

 Metals and TPH-O in Surface Water after Excavation Activities. The source of the metals (copper and 
zinc) and TPH-O in the creek’s surface water samples is possibly due to the increase in precipitation and 
runoff as excavation activities were completed. A sample (U-3) collected upstream of the cap area had 
metal and TPH-O concentrations exceeding indicator levels. 

 Metals, TPH-D, and TPH-O Ponded Water in the Upland Area. The source of the metals (copper and 
zinc) in the ponded water observed and characterized in the upland area near the stormwater diversion 
trench (T-1), and by the former stockpiles (SOP 1) and concrete foundations (COP 1) is most likely due to 
the elevated turbidity in the sample skewing the total metal concentrations high. Both samples 
exceeded the indicator level. The source of the TPH-D and TPH-O in the ponded water by the former 
stockpile (SOP 1) is most likely residual petroleum impacts from the former stockpile used during the 
emergency IRA. 

6.1.1 Contaminants of Concern 
COCs at the Site include the following: 

 Soil: TPH-D, TPH-O, TPH-G, and cPAHs. 
 Groundwater: None. 
 Surface water: TPH-D, TPH-O, copper, and zinc 
 Air: None 
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6.1.2 Media of Concern 
Soil and surface water have been identified as the primary affected mediums at the Site because of the 
elevated concentrations of the COCs and indicator levels detected in explorations and surface water 
quality samples.  

Groundwater is not a medium of concern due to petroleum and petroleum-related constituents not 
exceeding MTCA Method A CULs. We ruled out the elevated metal concentrations as a COC due to the 
samples having elevated TSS and turbidity concentrations that skewed the metal concentrations high.  

Based on the concentrations above MTCA Method A soil CULs at depths detected near the surface of the 
soil, soil vapor is a potential medium of concern. However, vapor intrusion is not a current concern 
because there are no buildings on the Site, so air is not identified as a medium of concern.  

Table 8 below summarizes the proposed Site-specific soil and surface water CULs for the Site COCs. 

Table 8 – Proposed Soil CULs and Surface Water Indicator Levels 

Contaminant of  
Concern 

Soil CUL (a)  
in mg/kg 

Surface Water 
Indicator Levels  

in µg/L 
TPH-D 2,000 250 (b) 

TPH-O 2,000 250 (b) 

TPH-G 100 (c) 250 (b) 

cPAHs 0.1 26 (d) 

Copper 280 (e) 7.2 (f) 

Zinc 6,000 (e) 52.7 (f) 

Notes:   
a. MTCA Method A soil CUL for unrestricted land use. 
b. There is no surface water standard and the value is laboratory quantitation level per Tacoma Power’s WQPP. 
c. The MTCA Method A CUL is 30 mg/kg when benzene is present; 100 mg/kg when benzene is not detected. 

Benzene was not detected in soil samples during this Site investigation. 
d. MTCA Method B surface water CUL (noncancer). 
e. MTCA soil CUL (protective of groundwater in the vadose zone). 
f. Surface water quality standard for fresh water with aquatic life (173-201A WAC), corrected for hardness per 

Tacoma Power’s WQPP. 

 Contamination Extents 

6.2.1 Soil 
This section describes the extent of contaminated soil discovered at the Site and is illustrated in Figure 8.  

Upland Area. In general, the petroleum-contaminated soil was encountered in the upper 10 feet during 
the Site investigation in the upland area. The extent to the north of explorations TP-5 and B-6 and to the 
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south of explorations TP-15 and B-6 are unknown; however, the two areas excavated for dewatering 
purposes in the log pond area to the south did not exhibit any obvious environmental impacts. The 
petroleum-contaminated soil (specifically TPH-O) at exploration TP-12 was encountered in the upper 2.5 
feet and the sample collected between depths of 2.5 and 4 feet bgs was not detected at or above 
laboratory reporting limits for TPH-D and TPH-O. Due to the proximity of the 1992 UST removal and 
cleanup at Site A, this may be residual petroleum encountered from the 1992 UST removal and cleanup at 
Site A.  

Creek Bank Area. Additionally, petroleum-like odors and NAPL were observed in soil during construction of 
the cap to the northeast, east, and southwest of the seep area; however, the area could not be further 
investigated due to steep slopes and unstable soils, rising lake and creek water levels, and needing to 
install the cap in a timely manner.  

In the creek bed and lower bank samples (Creekbed 1 and LB-2, respectively), TPH-D, TPH-O, and cPAHs 
were detected above MTCA Method A CULs. It is unknown how far the petroleum contamination reaches 
into the creek bed. Samples collected on the west bank were not detected at or above their respective 
reporting limits. 

The COC’s vertical extent are described in detail below. 

TPH-D. In the upland area, TPH-D was detected in soil above the MTCA Method A CUL at approximately 
0 to 5 feet bgs in explorations B-6 and TP-7; and from 5 to 10 feet bgs in exploration TP-7.  

 Exploration B-6 exhibited petroleum-like odor and sheen in the upper 5 feet and exceeded for TPH-D (as 
well as TPH-O). Odor and sheen were not observed below 5 feet, except a sheen was observed from 30 
to 35 feet bgs. A sample (B-6-35) was collected at this depth and did not contain detectable TPH-D (or 
TPH-O) concentrations.  

 Exploration TP-7 had four samples collected in the excavation (0 to 2.5 feet, 5 to 7.5 feet, 7.5 to 10 feet, 
and 10 to 15 feet bgs). The samples collected in the upper 10 feet bgs (TP-7-2.5, TP-7-7.5, and TP-7-10) 
exceeded the CUL; however, the sample collected from 10 to 15 feet bgs (TP-7-15) had a low-level 
detection of 230 mg/kg, which is below the MTCA Method A CUL of 2,000 mg/kg.  

Based on the analytical data and field screening observations, TPH-D-contaminated soil appears to be 
confined to the near-surface soil within the upper 10 feet bgs in the upland area.  

In the creek bank area, TPH-D was detected above the MTCA Method A CUL in one of the creek bed and 
one of the lower bank soil samples (Creekbed 1 and LB-2, respectively), indicating that TPH-D is located in 
the creek bed, but the vertical extent of TPH-D-contaminated soil in the creek and bank areas are 
unknown.  

TPH-O. In the upland area, TPH-O was detected in soil above the MTCA Method A CUL at approximately 
0 to 5 feet bgs in explorations B-5,B-6, TP-7, TP-12, and TP-15; and from 5 to 8 feet bgs in explorations TP-6 
and TP-7.  
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 Exploration B-5 exceeded the CUL in the sample collected from 0 to 5 feet bgs (B-5-5); however, the 
sample collected from 10 to 15 feet bgs (B-5-15) did not contain detectable TPH-O concentrations. 
There was no sample recovery from 5 to 10 feet bgs. 

 Exploration B-6 contained both TPH-D and TPH-O, see above for summary in TPH-D section. Sample 
B-6-35 (collected from 30 to 35 feet bgs) did not contain detectable TPH-O concentrations. 

 Exploration TP-6 exceeded the CUL in the sample collected from 5 to 8 feet bgs (TP-6-8); however, the 
sample collected from 10 to 12 bgs (TP-6-12) did not contain detectable TPH-O concentrations. 

 Exploration TP-7 exceeded the CUL in samples collected from 0 to 2.5 feet and 5 to 7.5 feet bgs (TP-7-2.5 
and TP-7-7.5, respectively); however, the sample collected from 7.5 to 10 feet bgs (TP-7-10) contained 
TPH-O concentration of 1,900 mg/kg, slightly below MTCA Method A CUL of 2,000 mg/kg and the 
sample collected from 10 to 15 feet bgs (TP-7-15) did not contain detectable TPH-O concentrations. 

 Exploration TP-12 exceeded the CUL in the sample collected from 0 to 2.5 feet bgs (TP-12-2.5); however, 
the sample collected from 2.5 to 4 bgs (TP-12-4) did not contain detectable TPH-O concentrations. 

 Exploration TP-15 exceeded the CUL in the sample collected from 0 to 4 feet bgs (TP-15-4); however, the 
sample collected from 4 to 6 bgs (TP-15-6) did not contain detectable TPH-O concentrations. 

Based on the analytical data and field screening observations, TPH-O-contaminated soil appears to be 
confined to the near-surface soil within the upper 8 feet bgs in the upland area. 

In the creek bank area, TPH-O was also detected above the MTCA Method A CUL in the creek bed and 
lower bank soil samples (Creekbed 1 and LB-2, respectively), indicating that TPH-O is located in the creek 
bed, but the vertical extent of TPH-O-contaminated soil in the creek and bank areas are unknown.  

TPH-G. In the upland area, TPH-G was detected above the MTCA Method A CUL at approximately 5 to 10 
feet bgs in explorations TP-5 and TP-7.  

 Exploration TP-5 exceeded the CUL in samples collected from 5 to 10 feet bgs (TP-5-8 and TP-5-10); 
however, the sample collected from 15 to 19 bgs (TP-5-19) did not contain detectable TPH-G 
concentrations. Field screening observations showed elevated PID detections in samples to a depth of 
15 feet bgs. 

 Exploration TP-7 exceeded the CUL in the sample collected from 5 to 7.5 feet bgs (TP-7-7.5); however, 
the sample collected from 10 to 15 bgs (TP-7-15) did not contain detectable TPH-G concentrations. Field 
screening observations showed elevated PID detections in samples to a depth of 10 feet bgs. 

Based on the analytical data and field screening observations, TPH-G-contaminated soil appears to be 
confined to the near-surface soil within the upper 10 to 15 feet bgs in the upland area. 

cPAHs. In the upland area, cPAHs were detected above the MTCA Method A CUL at approximately 0 to 5 
feet bgs in exploration B-6. 
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 Exploration B-6 contained both TPH-D, TPH-O, and cPAHs, see summary in TPH-D section. Sample B-6-35 
(collected from 30 to 35 feet bgs) did not contain detectable cPAHs concentrations. 

Based on the analytical data and field screening observations, cPAH-contaminated soil appears to be 
confined to the near-surface soil within the upper 10 to 15 feet bgs in the upland area. 

In the creek bank area, cPAHs were detected above the MTCA Method A CUL in the creek bed and lower 
bank soil samples (Creekbed 1 and LB-2, respectively), indicating that cPAHs are located in the creek bed, 
but the vertical extent of cPAH-contaminated soil in the creek and bank areas are unknown.  

6.2.2 Surface Water 
Creek surface water samples were collected during excavation activities and construction of the cap, per 
Tacoma Power’s WQPP. Copper and zinc were found within the sea curtain (directly adjacent to the work 
area) at concentrations exceeding indicator levels, as well as one instance exceeding for zinc just outside 
the sea curtain. Metal debris and pipes were encountered during the cap excavation and could be the 
source of these metals in surface water. However, surface water samples collected downstream and 
behind additional BMPs were below indicator levels for copper and zinc, indicating the effectiveness of the 
installed BMPs. Additionally, TPH-D, TPH-O, copper, and zinc were detected in the ponded water sampled 
by Tacoma Power near the former petroleum-contaminated stockpile. The elevated metals and petroleum 
could be attributed to impacted material in the former stockpile.  

7.0 DATA GAPS 
Four data gaps have been identified following review of the Site investigation field and analytical results, as 
well as reviewing the field and analytical results of the creek bank area during construction and installation 
of the cap. These data gaps are discussed below, and further investigation of these data gaps would help in 
the complete understanding of the Site and extent of contamination. 

Potential Data Gap 1. Petroleum-contaminated soil was identified in the upland area and on the creek 
bank and bed. In the upland area, the vertical extent of the petroleum-contaminated soil appears to be 
within the upper 10 to 15 feet bgs. The horizontal extent in the central area is not defined towards the 
southwest near TP-15, north and west near TP-5, east of TP-7, and northeast and north of B-6. Also, in the 
upland area, an isolated area north of the former Site A contained petroleum-contaminated soil from 0 to 
2.5 feet bgs (Figure 8). Additional soil sampling and analysis in these areas would identify the horizontal 
extents in the upland area (including to the east and south of the former Site A cleanup area). 

Petroleum-impacted soil was discovered during the cap excavation in the creek bed and along the creek 
bank south of the installed cap. The extents of these petroleum-impacts are unknown. Based on 
observations during the installation of the cap, the downstream edge of the cap was terminated at a 
location that had approximately four feet of clean native material adjacent to the creek edge and a vein of 
contaminated material appeared to continue to run parallel to the creek. This vein was an area of 
approximately ten square feet. Investigating the extent of the petroleum-contaminated soil in the creek 
and creek bank would be extremely difficult due to the steep terrain on the bank south of the cap, the 
inaccessibility of reaching the opposite (west) creek bank with equipment, and the creek water levels. 
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Routine inspections and monitoring are currently being conducted by Tacoma Power staff. If the 
petroleum-impacted material is observed beyond the extent of the installed cap, additional investigations 
can be considered at that time. 

Potential Data Gap 2. During the Site investigation and construction of the cap, multiple pipes were 
encountered, a couple with observable NAPL. Some of the pipes or pipe segments were removed, but the 
complete pipe network associated with the former mill was not fully discovered. It is also not known if the 
pipes remaining contain any residual petroleum product. Therefore, this is considered a potential data gap 
for future investigations. GPR surveys could be used to further evaluate the extent of the pipe network. 

Potential Data Gap 3. An abandoned culvert and petroleum-like odor was observed in the drainage ravine 
filled with debris and railroad ties to the north/northeast of the cap. Due to time limitations during the cap 
excavation and installation (with water levels anticipated to rise), the extent of impacts in the drainage 
ravine could not be further delineated. The upland area on the north side of the ravine could be 
investigated during future work to further define the extents. 

Potential Data Gap 4. Elevated metals were detected in two grab groundwater samples (B-4-W and 
B-6-W). Since these were collected as grab groundwater samples from a temporary reconnaissance boring, 
there is the potential that the elevated metals are associated with high turbidity and not necessarily 
representative of the surrounding groundwater conditions. Field filtering the grab groundwater samples 
and analyzing for dissolved metals in future investigations may help understand if total metals are a COC in 
groundwater. Completing this investigation while the reservoir is high, may also provide better results. 

8.0 CONCLUSIONS AND RECOMMENDATIONS 
Results of soil and groundwater sampling conducted in the upland area at the Site indicate the presence of 
TPH-D, TPH-O, TPH-G, and cPAHs in soil at concentrations above CULs primarily in near surface soils 
(approximately in the upper 10 to 15 feet bgs) from the bank where the seeps were located towards the 
east where piping was encountered around former building foundations and toward the center of the APE. 
An isolated area at TP-12 (near the former Site A [Figure 8]) was found to contain petroleum-contaminated 
soil, specifically TPH-O in the upper 2.5 feet bgs. Additionally, TPH-D, TPH-O, and cPAHs were found in soil 
above CULs in the creek bed and on the creek bank where the protective cap was installed. Surface water 
samples collected during the earthwork activities for emergency IRA showed elevated TPH-O, TPH-D, 
copper, and zinc in areas adjacent to the construction area. 

We recommend conducting a data-gap investigation to collect additional soil and groundwater samples 
and conduct another GPR survey for further characterize the extent of contamination at the Site. Figure 8 
illustrates the observed and estimated extent of contamination at the Site; an additional investigation will 
assist in understanding the full extent of contamination. This data-gap investigation would include the 
following: 

 Soil and groundwater sampling in the upland area to the north (near TP-5), north-central area (near 
B-6), northeast (near TP-12), southeast (near TP-15), and south-central area (near B-6). 
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• Include copper and zinc analyses for the soil and groundwater samples. Analyzing for these 
additional metals in soil during future investigations may help understand why these elevated 
metals are observed in the surface water 

• Include total and dissolved metal analyses for the grab groundwater samples. 

 Conduct additional GPR survey, specifically near already known pipes in Figure 8 to identify the extents. 

The emergency IRA should be considered when evaluating the recommended next steps at the Site. A 
substantial protective cap was installed to prevent contaminates from seeping into Rainey Creek. 
Additionally, a significant amount of impacted material was removed (approximately 10,956 tons). This has 
greatly improved the overall environmental conditions at the Site. As mentioned above in Potential Data 
Gap 1, Tacoma Power is conducting routine inspections of the cap. If impacted material is observed 
beyond the extent of the installed cap, additional investigations can be considered at that time. 

Based on these results and observations from the cap installation, Hart Crowser recommends Tacoma 
Power to continue to monitor the protective cap performance, the upland Kosmos flats area, and Rainey 
Creek bank over the next year. For the cap performance monitoring, if any additional sheens are observed 
within Rainey Creek in the proximity of the cap or downstream, BMP measures could be implemented to 
prevent downstream migration of contaminants. This is especially important following high energy 
disturbances at the Site, such as big storm events, in which the mechanism of the remedy can be damaged 
or when the water levels fluctuate at the Site. For example, storm events can expose impacted soil that 
was capped or erode those that were previously isolated. We understand Tacoma Power is working closely 
with Ecology’s Water Quality Program to maintain the protective cap.  

9.0 LIMITATIONS 
Work for this project was performed, and this letter report prepared, in accordance with generally 
accepted professional practices for the nature and conditions of the work completed in the same or similar 
localities, at the time the work was performed. It is intended for the exclusive use of Tacoma Power for 
specific application to the referenced property. This letter report is not meant to represent a legal opinion. 
No other warranty, express or implied, is made. 

Any questions regarding our work and this letter report, the presentation of the information, and the 
interpretation of the data are welcome and should be referred to the undersigned 
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B-1-5 12/11/2019 0 to 5 758 to 753 <0.1 SO SS S X X 912215
B-1-10 12/11/2019 5 to 10 753 to 748 <0.1 NO NS S X X 912215
B-1-15 12/11/2019 10 to 15 748 to 743 <0.1 NO NS S X X 912215
B-1-20 12/11/2019 15 to 20 743 to 738 <0.1 NO NS S X
B-1-25 12/11/2019 20 to 25 738 to 733 <0.1 NO NS S X
B-1-30 12/11/2019 25 to 30 733 to 728 <0.1 NO NS S X
B-1-35 12/11/2019 30 to 35 728 to 723 <0.1 NO NS S X 912215
B-1-40 12/11/2019 35 to 40 723 to 718 <0.1 NO NS S X
B-2-5 12/11/2019 0 to 5 759 to 754 0.6 NO SS S X X X 912215
B-2-10 12/11/2019 5 to 10 754 to 749 0.1 NO NS S X X 912215
B-2-15 12/11/2019 10 to 15 749 to 744 <0.1 NO NS S X
B-2-20 12/11/2019 15 to 20 744 to 739 <0.1 NO NS S X X 912215
B-2-25 12/11/2019 20 to 25 739 to 734 <0.1 NO NS S X
B-2-30 12/11/2019 25 to 30 734 to 729 <0.1 NO NS S X
B-2-35 12/11/2019 30 to 35 729 to 724 <0.1 NO NS S X X 912215
B-2-40 12/11/2019 35 to 40 724 to 719 <0.1 NO SS S X 912215
B-2-45 12/11/2019 40 to 45 719 to 714 <0.1 NO NS S X
B-2-50 12/11/2019 45 to 50 714 to 709 <0.1 NO NS S X
B-3-5 12/10/2019 0 to 5 760 to 755 <0.1 NO NS S X
B-3-15 12/10/2019 10 to 15 750 to 745 <0.1 NO SS S X X X 912193
B-3-20 12/10/2019 15 to 20 745 to 740 <0.1 NO NS S X X 912193
B-3-25 12/10/2019 20 to 25 740 to 735 <0.1 NO NS S X
B-3-30 12/10/2019 25 to 30 735 to 730 <0.1 NO NS S X
B-3-35 12/10/2019 30 to 35 730 to 725 <0.1 NO NS S X X X 912193
B-3-40 12/10/2019 35 to 40 725 to 720 <0.1 NO NS S X
B-4-5 12/11/2019 0 to 5 760 to 755 0.7 NO SS S X 912215
B-4-15 12/11/2019 10 to 15 750 to 745 113.9 SO NS S X X X X 912215
B-4-20 12/11/2019 15 to 20 745 to 740 <0.1 NO NS S X
B-4-25 12/11/2019 20 to 25 740 to 735 2.3 SO NS S X 912215
B-4-30 12/11/2019 25 to 30 735 to 730 <0.1 NO NS S X
B-4-35 12/11/2019 30 to 35 730 to 725 8.3 SO NS S X X X X 912215
B-4-40 12/11/2019 35 to 40 725 to 720 <0.1 NO NS S X X 912215
B-5-5 12/11/2019 0 to 5 762 to 757 2.5 MO SS S X X X 912215
B-5-15 12/11/2019 10 to 15 752 to 747 0.3 NO NS S X X 912215
B-5-20 12/11/2019 15 to 20 747 to 742 <0.1 NO NS S X
B-5-25 12/11/2019 20 to 25 742 to 737 <0.1 NO NS S X
B-5-30 12/11/2019 25 to 30 737 to 732 <0.1 NO NS S X
B-5-35 12/11/2019 30 to 35 732 to 727 <0.1 NO NS S X
B-5-40 12/11/2019 35 to 40 727 to 722 <0.1 NO NS S X
B-6-5 12/12/2019 0 to 5 762 to 757 0.4 SO SS S X X X X 912215
B-6-10 12/12/2019 5 to 10 757 to 752 <0.1 NO NS S X
B-6-15 12/12/2019 10 to 15 752 to 747 <0.1 NO NS S X
B-6-20 12/12/2019 15 to 20 747 to 742 <0.1 NO NS S X
B-6-25 12/12/2019 20 to 25 742 to 737 <0.1 NO NS S X
B-6-30 12/12/2019 25 to 30 737 to 732 <0.1 NO NS S X
B-6-35 12/12/2019 30 to 35 732 to 727 0.3 NO SS S X X X 912215
B-6-40 12/12/2019 35 to 40 727 to 722 0.1 NO NS S X X 912215
B-6-45 12/12/2019 40 to 45 722 to 717 <0.1 NO NS S X
B-7-5 12/12/2019 0 to 5 762 to 757 <0.1 SO NS S X X 912215
B-7-10 12/12/2019 5 to 10 752 to 747 <0.1 NO NS S X 912215
B-7-15 12/12/2019 10 to 15 747 to 742 <0.1 NO NS S X
B-7-20 12/12/2019 15 to 20 742 to 737 <0.1 NO NS S X

Hart Crowser
 L:\Notebooks\1949900_Kosmos_Mill_Oil_Cleanup\Deliverables\Reports\Final DSR - 02192021\Tables\ChemRslts-Kosmos
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B-7-25 12/12/2019 20 to 25 737 to 732 <0.1 NO NS S X
B-7-30 12/12/2019 25 to 30 732 to 727 <0.1 NO NS S X
B-7-35 12/12/2019 30 to 35 727 to 722 <0.1 NO NS S X
B-7-40 12/12/2019 35 to 40 722 to 717 <0.1 NO NS S X
B-7-45 12/12/2019 40 to 45 717 to 712 <0.1 NO NS S X
B-8-5 12/10/2019 0 to 5 761 to 756 <0.1 NO SS S X 912193
B-8-10 12/10/2019 5 to 10 756 to 751 <0.1 NO SS S X X X 912193
B-8-15 12/10/2019 10 to 15 751 to 746 <0.1 NO NS S X
B-8-20 12/10/2019 15 to 20 746 to 741 <0.1 NO NS S X
B-8-25 12/10/2019 20 to 25 741 to 736 <0.1 NO NS S X
B-8-30 12/10/2019 25 to 30 736 to 731 <0.1 NO NS S X
B-8-35 12/10/2019 30 to 35 731 to 726 <0.1 NO NS S X
B-8-40 12/10/2019 35 to 40 726 to 721 <0.1 NO NS S X
B-9-5 12/12/2019 0 to 5 761 to 756 <0.1 OO SS S X 912215
B-9-10 12/12/2019 5 to 10 756 to 751 <0.1 NO SS S X
B-9-15 12/12/2019 10 to 15 751 to 746 <0.1 NO NS S X 912215
B-9-20 12/12/2019 15 to 20 746 to 741 <0.1 NO NS S X
B-9-25 12/12/2019 20 to 25 741 to 736 <0.1 NO MS S X 912215
B-9-30 12/12/2019 25 to 30 736 to 731 0.1 NO NS S X
B-9-35 12/12/2019 30 to 35 731 to 726 0.1 NO NS S X
B-9-40 12/12/2019 35 to 40 726 to 721 0.3 NO NS S X X 912215
B-10-5 12/10/2019 0 to 5 762 to 757 <0.1 NO NS S X
B-10-10 12/10/2019 5 to 10 757 to 752 <0.1 NO NS S X
B-10-15 12/10/2019 10 to 15 752 to 747 <0.1 NO NS S X
B-10-20 12/10/2019 15 to 20 747 to 742 <0.1 NO NS S X
B-10-25 12/10/2019 20 to 25 742 to 737 <0.1 NO NS S X
B-10-30 12/10/2019 25 to 30 737 to 732 <0.1 NO NS S X 912193
B-10-35 12/10/2019 30 to 35 732 to 727 <0.1 NO SS S X 912193
B-10-40 12/10/2019 35 to 40 727 to 722 <0.1 NO NS S X
TP-2-4 11/26/2019 0 to 4 760 to 756 <0.1 NO NS S X X X X 911412
TP-2-8 11/26/2019 4 to 8 756 to 752 <0.1 NO NS S X X 911412
TP-2-10.5 11/26/2019 8 to 10.5 752 to 749.5 <0.1 NO NS S X
TP-3-8 12/5/2019 5 to 8 752 to 749 <0.1 NO NS S X X X X 912095
TP-3-12 12/5/2019 8 to 12 749 to 745 <0.1 NO NS S X X 912095
TP-3-20 12/5/2019 15 to 20 742 to 737 <0.1 NO NS S X 912095
TP-5-2.5 12/5/2020 0 to 2.5 758 to 755.5 <0.1 NO NS S X
TP-5-5 12/5/2019 2.5 to 5 755.5 to 753 <0.1 NO NS S X 912095
TP-5-8 12/5/2019 5 to 8 753 to 750 400.1 HO HS S X X X X 912095
TP-5-10 12/5/2019 8 to 10 750 to 748 469.1 HO HS S X X X X X X 912095
TP-5-12 12/5/2019 10 to 12 748 to 746 21.3 HO SS S X 912095
TP-5-15 12/5/2019 12 to 15 746 to 743 21.6 MO SS S X 912095
TP-5-19 12/5/2019 15 to 19 743 to 739 9.6 SO NS S X X X X X 912095
TP-6-5 12/6/2019 0 to 5 762 to 757 0.9 SO SS S X 912126
TP-6-8 12/6/2019 5 to 8 757 to 754 3.1 MO HS S X X X X 912126
TP-6-10 12/6/2019 8 to 10 754 to 752 <0.1 NO NS S X
TP-6-12 12/6/2019 10 to 12 752 to 750 <0.1 NO SS S X 912126
TP-7-2.5 12/6/2019 0 to 2.5 761 to 758.5 18.9 MO SS S X 912126
TP-7-5 12/6/2019 2.5 to 5 758.5 to 756 53.7 MO HS S X
TP-7-7.5 12/6/2019 5 to 7.5 756 to 753.5 166.3 HO HS S X X X X X 912126
TP-7-10 12/6/2019 7.5 to 10 753.5 to 751 132.6 HO HS S X 912126
TP-7-15 12/6/2019 10 to 15 751 to 746 6.7 NO SS S X X X X 912126
TP-8-3.5 12/6/2019 0 to 3.5 762 to 758.5 1.3 SO NS S X X 912126
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Table 1 - Summary of Field Screening and Chemical Analysis Sample Selection Sheet 3 of 3
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TP-8-6 12/6/2019 3.5 to 6 758.5 to 756 8.7 SO MS S X X X 912126
TP-8-10.5 12/6/2019 6 to 10.5 756 to 751.5 6 SO MS S X
TP-8-15 12/6/2019 10.5 to 15 751.5 to 747 0.1 NO NS S X X X 912126
TP-10-5 12/9/2019 0 to 5 761 to 756 <0.1 OO NS S X X X X 912147
TP-10-10 12/9/2019 5 to 10 756 to 751 <0.1 NO NS S X
TP-10-15 12/9/2019 10 to 15 751 to 746 <0.1 NO NS S X 912147
TP-10-18 12/9/2019 15 to 18 746 to 743 <0.1 NO NS S X 912147
TP-11-5 12/9/2019 0 to 5 762 to 757 <0.1 NO NS S X 912147
TP-11-12 12/9/2019 5 to 12 757 to 750 <0.1 NO NS S X
TP-11-15 12/9/2019 12 to 15 750 to 747 <0.1 NO NS S X
TP-11-16.5 12/9/2019 15 to 16.5 747 to 744.5 <0.1 NO NS S X 912147
TP-12-2.5 12/9/2019 0 to 2.5 762 to 759.5 <0.1 NO NS S X X X X 912147
TP-12-4 12/9/2019 2.5 to 4 759.5 to 748 <0.1 NO NS S X 912147
TP-13-2.5 11/26/2019 0 to 2.5 737 to 734.5 <0.1 NO NS S X X X X 911412
TP-13-5 11/26/2019 2.5 to 5 734.5 to 732 <0.1 NO NS S X
TP-13-9 11/26/2019 5 to 9 732 to 728 <0.1 NO NS S X
TP-14-2.5 11/26/2019 0 to 2.5 761 to 758.5 <0.1 NO NS S X
TP-14-5 11/26/2019 2.5 to 5 758.5 to 756 <0.1 NO NS S X
TP-14-10 11/26/2019 5 to 10 756 to 751 <0.1 NO NS S X X X 911412
TP-15-4 11/26/2019 0 to 4 760 to 756 <0.1 SO SS S X X X X 911412
TP-15-6 11/26/2019 4 to 6 756 to 752 <0.1 SO SS S X X X 911412
TP-15-8 11/26/2019 6 to 8 752 to 750 <0.1 SO SS S X X X X 911412
TP-15-11 11/26/2018 8 to 11 750 to 747 <0.1 NO NS S X
TP-15-14 11/26/2019 11 to 14 747 to 744 <0.1 NO NS S X X X 911412
Creekbed 1 12/13/2019 0 723.3 to723 0.6 HO SS S X X X X 912244
LB-1 12/16/2019 0 to 0.3 723.3 to723 0.2 NO NS S X X X X 912263
LB-2 12/16/2019 0 to 0.3 723.3 to723 0.8 MO SS S X X X X 912263
LB-3 12/16/2019 0 to 0.3 723.3 to723 0.2 SO NS S X X X X 912263
UB-1 12/18/2019 0 to 0.3 750.3 to 750 0.7 SO NS S X X X X 912340
UB-2 12/18/2019 0 to 0.3 750.3 to 750 0.9 NO NS S X X X X 912340
UB-3 12/18/2019 0 to 0.3 750.3 to 750 0.4 NO NS S X X X X 912340
Westbank 1 12/17/2019 0 to 2.25 723.25 to 721 <0.1 NO NS S X X X X X 912296
Westbank 2 12/17/2019  0 to 2 725 to 723 <0.1 NO NS S X X X X X 912296
Westbank 3 12/17/2019 0 to 1.5 724.5 to723 <0.1 NO NS S X X X X 912296
B-4-W 12/11/2019 45 to 50 715 to 710 - NO NS GW X X X X X X 912214
B-6-W 12/12/2019 45 to 50 716 to 711 - NO NS GW X X X X X 912214
B-7-W 12/12/2019 45 to 50 716 to 711 - NO NS GW X X X X 912214
B-9-W 12/12/2019 45 to 50 716 to 711 - NO NS GW X X X X 912265

Notes:
(a) Odors and sheens indicate petroleum-like chararacteristics unless otherwise noted with an "OO."
(b) Metals analysis includes As, Ba, Cd, Cr, Pb, Hg, Se, and Ag.
Bold entries have analytical results above MTCA Method A cleanup levels.

NO = No odor NS = No sheen S = Soil
SO = Slight odor SS = Slight sheen GW = Groundwater
MO = Moderate odor MS = Moderate sheen
HO = Heavy odor HS = Heavy Sheen
OO = Organic odor
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Table 2 - Analytical Results for Soil Boring and Test Pit Samples Sheet 1 of 10
Sample ID MTCA B-1-5 B-1-10 B-1-15 B-1-35 B-2-5 B-2-10 B-2-20 B-2-35 B-2-40 B-3-15 B-3-20 B-3-35 B-4-5 B-4-15 B-4-25
Sampling Date Method A
Sample Depth in feet Cleanup 0 to 5 5 to 10 10 to 15 30 to 35 0 to 5 5 to 10 15 to 20 30 to 35 35 to 40 10 to 15 15 to 20 30 to 35 0 to 5 10 to 15 20 to 25
Sample Elevation in feet (NAVD 88) Level a 758 to 753 753 to 748 748 to 743 728 to 723 759 to 754 754 to 749 744 to 739 729 to 724 724 to 719 750 to 745 745 to 740 730 to 725 760 to 755 750 to 745 740 to 735
Sample Elevation in feet (TCL) 754 to 749 749 to 744 744 to 739 724 to 719 755 to 750 750 to 745 740 to 735 725 to 720 720 to 715 746 to 741 741 to 736 726 to 721 756 to 751 746 to 741 736 to 731

TPH in mg/kg
Diesel Range Organics 2000 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
Lube Oil 2000 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
Gasoline Range Organics 30/100 b 5 U 8.7 5 U 5 U 5 U 5 U 5 U 12

Metals in mg/kg
Arsenic 20
Barium
Cadmium 2
Chromium 19/2000 c

Lead 250
Mercury 2
Selenium
Silver

BTEX in mg/kg
Benzene 0.03 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Ethylbenzene 6 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Toluene 7 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Total Xylenes 9 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

PCBs in mg/kg
PCB-aroclor 1016
PCB-aroclor 1221
PCB-aroclor 1232
PCB-aroclor 1242
PCB-aroclor 1248
PCB-aroclor 1254
PCB-aroclor 1260
PCB-aroclor 1262
PCB-aroclor 1268
Total PCBs 1

Volatiles in mg/kg
1,1,1,2-Tetrachloroethane 0.05 U 0.05 U
1,1,1-Trichloroethane 2 0.05 U 0.05 U
1,1,2,2-Tetrachloroethane 0.05 U 0.05 U
1,1,2-Trichloroethane 0.05 U 0.05 U
1,1-Dichloroethane 0.05 U 0.05 U
1,1-Dichloroethene 0.05 U 0.05 U
1,1-Dichloropropene 0.05 U 0.05 U
1,2,3-Trichlorobenzene 0.25 U 0.25 U
1,2,3-Trichloropropane 0.05 U 0.05 U
1,2,4-Trichlorobenzene 0.25 U 0.25 U
1,2,4-Trimethylbenzene 0.05 U 0.05 U
1,2-Dibromo-3-chloropropane 0.5 U 0.5 U
1,2-Dibromoethane 0.05 U 0.05 U
1,2-Dichlorobenzene 0.05 U 0.05 U
1,2-Dichloroethane 0.05 U 0.05 U
1,2-Dichloropropane 0.05 U 0.05 U
1,3,5-Trimethylbenzene 0.05 U 0.05 U
1,3-Dichlorobenzene 0.05 U 0.05 U
1,3-Dichloropropane 0.05 U 0.05 U
1,4-Dichlorobenzene 0.05 U 0.05 U
2,2-Dichloropropane 0.05 U 0.05 U
2-Butanone 0.5 U 0.5 U
2-Chlorotoluene 0.05 U 0.05 U
2-Hexanone 0.5 U 0.5 U
4-Chlorotoluene 0.05 U 0.05 U
Acetone 0.5 U 0.5 U
Benzene 0.03 0.03 U 0.03 U

12/11/2019 12/11/2019 12/11/2019 12/11/2019 12/11/2019 12/11/2019 12/11/2019 12/11/2019 12/11/2019 12/10/2019 12/10/2019 12/11/2019 12/11/201912/10/2019 12/11/2019
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Table 2 - Analytical Results for Soil Boring and Test Pit Samples Sheet 2 of 10
Sample ID MTCA B-1-5 B-1-10 B-1-15 B-1-35 B-2-5 B-2-10 B-2-20 B-2-35 B-2-40 B-3-15 B-3-20 B-3-35 B-4-5 B-4-15 B-4-25
Sampling Date Method A
Sample Depth in feet Cleanup 0 to 5 5 to 10 10 to 15 30 to 35 0 to 5 5 to 10 15 to 20 30 to 35 35 to 40 10 to 15 15 to 20 30 to 35 0 to 5 10 to 15 20 to 25
Sample Elevation in feet (NAVD 88) Level a 758 to 753 753 to 748 748 to 743 728 to 723 759 to 754 754 to 749 744 to 739 729 to 724 724 to 719 750 to 745 745 to 740 730 to 725 760 to 755 750 to 745 740 to 735
Sample Elevation in feet (TCL) 754 to 749 749 to 744 744 to 739 724 to 719 755 to 750 750 to 745 740 to 735 725 to 720 720 to 715 746 to 741 741 to 736 726 to 721 756 to 751 746 to 741 736 to 731

12/11/2019 12/11/2019 12/11/2019 12/11/2019 12/11/2019 12/11/2019 12/11/2019 12/11/2019 12/11/2019 12/10/2019 12/10/2019 12/11/2019 12/11/201912/10/2019 12/11/2019

Bromobenzene 0.05 U 0.05 U
Bromoform 0.05 U 0.05 U
Bromomethane 0.5 U 0.5 U
Carbon tetrachloride 0.05 U 0.05 U
CFC-11 0.5 U 0.5 U
CFC-12 0.5 U 0.5 U
Chlorobenzene 0.05 U 0.05 U
Chloroethane 0.5 U 0.5 U
Chloroform 0.05 U 0.05 U
Chloromethane 0.5 U 0.5 U
cis-1,2-Dichloroethene 0.05 U 0.05 U
cis-1,3-Dichloropropene 0.05 U 0.05 U
Dibromochloromethane 0.05 U 0.05 U
Dibromomethane 0.05 U 0.05 U
Dichlorobromomethane 0.05 U 0.05 U
Ethylbenzene 6 0.05 U 0.05 U
Hexachlorobutadiene 0.25 U 0.25 U
Hexane 0.25 U 0.25 U
Isopropylbenzene (Cumene) 0.05 U 0.05 U
Methyl isobutyl ketone 0.5 U 0.5 U
Methyl t-butyl ether 0.1 0.05 U 0.05 U
Methylene chloride 0.02 0.5 U 0.5 U
Naphthalene 5 0.05 U 0.05 U
n-Propylbenzene 0.05 U 0.05 U
p-Isopropyltoluene 0.05 U 0.05 U
sec-Butylbenzene 0.05 U 0.05 U
Styrene 0.05 U 0.05 U
tert-Butylbenzene 0.05 U 0.05 U
Tetrachloroethene 0.05 0.025 U 0.025 U
Toluene 7 0.05 U 0.05 U
trans-1,2-Dichloroethene 0.05 U 0.05 U
trans-1,3-Dichloropropene 0.05 U 0.05 U
Trichloroethene 0.03 0.02 U 0.02 U
Vinyl chloride 0.05 U 0.05 U
m, p-Xylene 0.1 U 0.1 U
o-Xylene 0.05 U 0.05 U
Total Xylenes 9 0.1 U 0.1 U

PAHs in mg/kg
Acenaphthene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Acenaphthylene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Anthracene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Benz[a]anthracene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Benzo(a)pyrene 0.1 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Benzo(b)fluoranthene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Benzo(ghi)perylene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Benzo(k)fluoranthene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Chrysene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Dibenzo(a,h)anthracene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Fluoranthene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Fluorene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Indeno(1,2,3-cd)pyrene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Naphthalene 5 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Phenanthrene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Pyrene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Total cPAHs TEQ 0.1 NC NC NC NC NC
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Table 2 - Analytical Results for Soil Boring and Test Pit Samples Sheet 3 of 10
Sample ID MTCA
Sampling Date Method A
Sample Depth in feet Cleanup
Sample Elevation in feet (NAVD 88) Level a

Sample Elevation in feet (TCL)
TPH in mg/kg

Diesel Range Organics 2000
Lube Oil 2000
Gasoline Range Organics 30/100 b

Metals in mg/kg
Arsenic 20
Barium
Cadmium 2
Chromium 19/2000 c

Lead 250
Mercury 2
Selenium
Silver

BTEX in mg/kg
Benzene 0.03
Ethylbenzene 6
Toluene 7
Total Xylenes 9

PCBs in mg/kg
PCB-aroclor 1016
PCB-aroclor 1221
PCB-aroclor 1232
PCB-aroclor 1242
PCB-aroclor 1248
PCB-aroclor 1254
PCB-aroclor 1260
PCB-aroclor 1262
PCB-aroclor 1268
Total PCBs 1

Volatiles in mg/kg
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane 2
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
Acetone
Benzene 0.03

B-4-35 B-4-40 B-5-5 B-5-15 B-6-5 B-6-35 B-6-40 B-7-5 B-7-10 B-8-5 B-8-10 B-9-5 B-9-15 B-9-25 B-9-40

30 to 35 35 to 40 0 to 5 10 to 15 0 to 5 30 to 35 35 to 40 0 to 5 5 to 10 0 to 5 5 to 10 0 to 5 10 to 15 20 to 25 35 to 40
730 to 725 725 to 720 762 to 757 752 to 747 762 to 757 732 to 727 727 to 722 762 to 757 757 to 752 761 to 756 756 to 751 761 to 756 751 to 746 741 to 736 726 to 721
726 to 721 721 to 716 758 to 753 748 to 743 758 to 753 728 to 723 723 to 718 758 to 753 753 to 748 757 to 752 752 to 747 757 to 752 747 to 742 737 to 732 722 to 717

50 U 50 U 730 50 U 2000 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
250 U 250 U 2800 250 U 5600 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
7.3 5 U 82 5 U 93 5 U 5 U 5 U 5 U 5 U

0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.25 U 0.25 U 0.25 U 0.25 U
0.05 U 0.05 U 0.05 U 0.05 U
0.25 U 0.25 U 0.25 U 0.25 U
0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U

0.03 U 0.03 U 0.03 U 0.03 U

12/12/2019 12/12/2019 12/12/201912/10/2019 12/10/2019 12/12/2019 12/12/201912/11/2019 12/11/2019 12/11/2019 12/11/2019 12/12/2019 12/12/2019 12/12/2019 12/12/2019
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Table 2 - Analytical Results for Soil Boring and Test Pit Samples Sheet 4 of 10
Sample ID MTCA
Sampling Date Method A
Sample Depth in feet Cleanup
Sample Elevation in feet (NAVD 88) Level a

Sample Elevation in feet (TCL)
Bromobenzene
Bromoform
Bromomethane
Carbon tetrachloride
CFC-11
CFC-12
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorobromomethane
Ethylbenzene 6
Hexachlorobutadiene
Hexane
Isopropylbenzene (Cumene)
Methyl isobutyl ketone
Methyl t-butyl ether 0.1
Methylene chloride 0.02
Naphthalene 5
n-Propylbenzene
p-Isopropyltoluene
sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethene 0.05
Toluene 7
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene 0.03
Vinyl chloride
m, p-Xylene
o-Xylene
Total Xylenes 9

PAHs in mg/kg
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo(a)pyrene 0.1
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene 5
Phenanthrene
Pyrene
Total cPAHs TEQ 0.1

B-4-35 B-4-40 B-5-5 B-5-15 B-6-5 B-6-35 B-6-40 B-7-5 B-7-10 B-8-5 B-8-10 B-9-5 B-9-15 B-9-25 B-9-40

30 to 35 35 to 40 0 to 5 10 to 15 0 to 5 30 to 35 35 to 40 0 to 5 5 to 10 0 to 5 5 to 10 0 to 5 10 to 15 20 to 25 35 to 40
730 to 725 725 to 720 762 to 757 752 to 747 762 to 757 732 to 727 727 to 722 762 to 757 757 to 752 761 to 756 756 to 751 761 to 756 751 to 746 741 to 736 726 to 721
726 to 721 721 to 716 758 to 753 748 to 743 758 to 753 728 to 723 723 to 718 758 to 753 753 to 748 757 to 752 752 to 747 757 to 752 747 to 742 737 to 732 722 to 717

12/12/2019 12/12/2019 12/12/201912/10/2019 12/10/2019 12/12/2019 12/12/201912/11/2019 12/11/2019 12/11/2019 12/11/2019 12/12/2019 12/12/2019 12/12/2019 12/12/2019

0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.25 U 0.25 U 0.25 U 0.25 U
0.25 U 0.25 U 0.25 U 0.25 U
0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.51 lc 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U

0.025 U 0.025 U 0.025 U 0.025 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U
0.02 U 0.02 U 0.02 U 0.02 U
0.05 U 0.05 U 0.05 U 0.05 U
0.1 U 0.1 U 0.1 U 0.1 U

0.05 U 0.05 U 0.05 U 0.05 U
0.1 U 0.1 U 0.1 U 0.1 U

0.01 U 0.5 U 0.01 U
0.01 U 0.5 U 0.01 U
0.01 U 0.5 U 0.01 U
0.01 U 0.5 U 0.01 U
0.01 U 0.56 0.01 U
0.01 U 0.5 U 0.01 U
0.01 U 0.5 U 0.01 U
0.01 U 0.5 U 0.01 U
0.01 U 0.97 0.01 U
0.01 U 0.5 U 0.01 U
0.01 U 0.5 U 0.01 U
0.01 U 0.5 U 0.01 U
0.01 U 0.5 U 0.01 U
0.01 U 0.5 U 0.01 U
0.01 U 0.5 U 0.01 U
0.01 U 1.8 0.01 U
NC 0.5697 NC
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Table 2 - Analytical Results for Soil Boring and Test Pit Samples Sheet 5 of 10
Sample ID MTCA
Sampling Date Method A
Sample Depth in feet Cleanup
Sample Elevation in feet (NAVD 88) Level a

Sample Elevation in feet (TCL)
TPH in mg/kg

Diesel Range Organics 2000
Lube Oil 2000
Gasoline Range Organics 30/100 b

Metals in mg/kg
Arsenic 20
Barium
Cadmium 2
Chromium 19/2000 c

Lead 250
Mercury 2
Selenium
Silver

BTEX in mg/kg
Benzene 0.03
Ethylbenzene 6
Toluene 7
Total Xylenes 9

PCBs in mg/kg
PCB-aroclor 1016
PCB-aroclor 1221
PCB-aroclor 1232
PCB-aroclor 1242
PCB-aroclor 1248
PCB-aroclor 1254
PCB-aroclor 1260
PCB-aroclor 1262
PCB-aroclor 1268
Total PCBs 1

Volatiles in mg/kg
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane 2
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
Acetone
Benzene 0.03

B-10-30 B-10-35 TP-2-4 TP-2-8 TP-3-8 TP-3-12 TP-3-20 TP-5-5 TP-5-8 TP-5-10 TP-5-12 TP-5-15 TP-5-19 TP-6-5 TP-6-8

25 to 30 30 to 35 0 to 4 4 to 8 5 to 8 8 to 12 15 to 20 2.5 to 5 5 to 8 8 to 10 10 to 12 12 to 15 15 to 19 0 to 5 5 to 8
737 to 732 732 to 727 760 to 756 756 to 752 752 to 749 749 to 745 742 to 737 755.5 to 753 753 to 750 750 to 748 748 to 746 746 to 743 743 to 739 762 to 757 757 to 754
733 to 728 728 to 723 756 to 752 752 to 748 748 to 745 745 to 741 738 to 733 751.5 to 749 749 to 746 746 to 744 744 to 742 742 to 739 739 to 735 758 to 753 753 to 750

50 U 50 U 50 U 50 U 50 UJ 50 UJ 50 UJ 50 UJ 560 J 610 J 50 UJ 50 UJ 50 UJ 520 1300
250 U 250 U 250 U 250 U 250 UJ 250 UJ 250 UJ 250 UJ 650 J 1600 J 250 UJ 250 UJ 250 UJ 1600 3900

5 U 5 U 5 UJ 5 UJ 160 J 930 J 5 UJ 38

1.74 1.02 1.05 1.72
102 49.1 104 73.3

1 U 1 U 1 U 1 U
19.7 J 14 J 19.5 J 15.4 J
3.21 1.96 11 15.8

1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U

0.02 U 0.02 U 0.02 UJ
0.02 U 0.02 U 0.02 UJ
0.02 U 0.02 U 0.02 UJ
0.06 U 0.06 U 0.06 UJ

0.02 U 0.02 U 0.2 U
0.02 U 0.02 U 0.2 U
0.02 U 0.02 U 0.2 U
0.02 U 0.02 U 0.2 U
0.02 U 0.02 U 0.2 U
0.02 U 0.02 U 0.2 U
0.02 U 0.02 U 0.2 U
0.02 U 0.02 U 0.2 U
0.02 U 0.02 U 0.2 U
0.02 U 0.02 U 0.2 U

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U
0.05 UJ 0.05 UJ 0.061 J 0.05 UJ 0.05 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U

0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.03 U

12/5/2019 12/5/2019 12/5/2019 12/5/2019 12/6/201912/5/2019 12/5/2019 12/5/2019 12/5/2019 12/5/201911/26/201912/10/2019 12/10/2019 11/26/2019 12/6/2019

Hart Crowser
L:\Notebooks\1949900_Kosmos_Mill_Oil_Cleanup\Deliverables\Reports\Final DSR - 02192021\Tables\ChemRslts-Kosmos-2 - Soil



Table 2 - Analytical Results for Soil Boring and Test Pit Samples Sheet 6 of 10
Sample ID MTCA
Sampling Date Method A
Sample Depth in feet Cleanup
Sample Elevation in feet (NAVD 88) Level a

Sample Elevation in feet (TCL)
Bromobenzene
Bromoform
Bromomethane
Carbon tetrachloride
CFC-11
CFC-12
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorobromomethane
Ethylbenzene 6
Hexachlorobutadiene
Hexane
Isopropylbenzene (Cumene)
Methyl isobutyl ketone
Methyl t-butyl ether 0.1
Methylene chloride 0.02
Naphthalene 5
n-Propylbenzene
p-Isopropyltoluene
sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethene 0.05
Toluene 7
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene 0.03
Vinyl chloride
m, p-Xylene
o-Xylene
Total Xylenes 9

PAHs in mg/kg
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo(a)pyrene 0.1
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene 5
Phenanthrene
Pyrene
Total cPAHs TEQ 0.1

B-10-30 B-10-35 TP-2-4 TP-2-8 TP-3-8 TP-3-12 TP-3-20 TP-5-5 TP-5-8 TP-5-10 TP-5-12 TP-5-15 TP-5-19 TP-6-5 TP-6-8

25 to 30 30 to 35 0 to 4 4 to 8 5 to 8 8 to 12 15 to 20 2.5 to 5 5 to 8 8 to 10 10 to 12 12 to 15 15 to 19 0 to 5 5 to 8
737 to 732 732 to 727 760 to 756 756 to 752 752 to 749 749 to 745 742 to 737 755.5 to 753 753 to 750 750 to 748 748 to 746 746 to 743 743 to 739 762 to 757 757 to 754
733 to 728 728 to 723 756 to 752 752 to 748 748 to 745 745 to 741 738 to 733 751.5 to 749 749 to 746 746 to 744 744 to 742 742 to 739 739 to 735 758 to 753 753 to 750

12/5/2019 12/5/2019 12/5/2019 12/5/2019 12/6/201912/5/2019 12/5/2019 12/5/2019 12/5/2019 12/5/201911/26/201912/10/2019 12/10/2019 11/26/2019 12/6/2019

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.11 J 0.05 UJ 0.05 U
0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U
0.25 UJ 0.25 UJ 0.25 J 0.25 UJ 0.25 U
0.05 UJ 0.05 UJ 0.36 J 0.05 UJ 0.05 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.53 lc 0.68 lc 0.5 UJ 0.5 UJ 1.1 lc
0.05 UJ 0.05 UJ 0.079 J 0.05 UJ 0.05 U
0.05 UJ 0.075 J 0.52 J 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.067 J 0.05 UJ 0.05 U
0.05 UJ 0.083 J 0.19 J 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U

0.025 UJ 0.025 UJ 0.025 UJ 0.025 UJ 0.025 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 0.02 U
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 U

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U
0.1 U

0.02 J 0.01 UJ
0.01 UJ 0.01 UJ
0.01 UJ 0.01 UJ
0.01 UJ 0.01 UJ
0.01 UJ 0.01 UJ
0.01 UJ 0.01 UJ
0.01 UJ 0.01 UJ
0.01 UJ 0.01 UJ
0.01 UJ 0.01 UJ
0.01 UJ 0.01 UJ

0.011 0.01 UJ
0.064 0.01 UJ
0.01 UJ 0.01 UJ
0.01 UJ 0.01 UJ
0.1 J 0.01 UJ

0.022 J 0.01 UJ
NC NC
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Table 2 - Analytical Results for Soil Boring and Test Pit Samples Sheet 7 of 10
Sample ID MTCA
Sampling Date Method A
Sample Depth in feet Cleanup
Sample Elevation in feet (NAVD 88) Level a

Sample Elevation in feet (TCL)
TPH in mg/kg

Diesel Range Organics 2000
Lube Oil 2000
Gasoline Range Organics 30/100 b

Metals in mg/kg
Arsenic 20
Barium
Cadmium 2
Chromium 19/2000 c

Lead 250
Mercury 2
Selenium
Silver

BTEX in mg/kg
Benzene 0.03
Ethylbenzene 6
Toluene 7
Total Xylenes 9

PCBs in mg/kg
PCB-aroclor 1016
PCB-aroclor 1221
PCB-aroclor 1232
PCB-aroclor 1242
PCB-aroclor 1248
PCB-aroclor 1254
PCB-aroclor 1260
PCB-aroclor 1262
PCB-aroclor 1268
Total PCBs 1

Volatiles in mg/kg
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane 2
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
Acetone
Benzene 0.03

TP-6-12 TP-7-2.5 TP-7-7.5 TP-7-10 TP-7-15 TP-8-3.5 TP-8-6 TP-8-15 TP-10-5 TP-10-15 TP-10-18 TP-11-5 TP-11-16.5 TP-12-2.5 TP-12-4

10 to 12 0 to 2.5 5 to 7.5 7.5 to 10 10 to 15 0 to 3.5 3.5 to 6 10.5 to 15 0 to 5 10 to 15 15 to 18 0 to 5 15 to 16.5 0 to 2.5 2.5 to 4
752 to 750 761 to 758.5 756 to 753.5 753.5 to 751 751 to 746 762 to 758.5 758.5 to 756 751.5 to 747 761 to 756 751 to 746 746 to 743 762 to 757 747 to 745.5 762 to 759.5 759.5 to 758
748 to 746 757 to 754.5 752 to 749.5 749.5 to 747 747 to 742 758 to 754.5 754.5 to 752 747.5 to 743 757 to 752 747 to 742 742 to 739 758 to 753 743 to 741.5 758 to 755.5 755.5 to 754

50 U 39000 J 12000 6200 230 78 600 50 U 50 U 50 U 50 U 50 U 50 U 340 50 U
250 U 26000 J 3100 1900 250 U 570 1500 250 U 250 U 250 U 250 U 250 U 250 U 2100 250 U

570 5 U 14 5 U 5 U 5 U

1.79 1.53 3.73
107 72.7 82.4

1 U 1 U 1.33
13.9 J 16.7 J 14.3 J

12 6.15 85.2
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U

0.2 U
0.2 U
0.2 U
0.2 U
0.2 U
0.2 U
0.2 U
0.2 U
0.2 U
0.2 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.51 0.5 U 0.5 U 0.5 U

0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U

12/9/201912/6/2019 12/6/201912/6/2019 12/9/2019 12/9/201912/6/2019 12/6/201912/6/2019 12/6/2019 12/9/201912/6/2019 12/9/2019 12/9/2019 12/9/2019
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Table 2 - Analytical Results for Soil Boring and Test Pit Samples Sheet 8 of 10
Sample ID MTCA
Sampling Date Method A
Sample Depth in feet Cleanup
Sample Elevation in feet (NAVD 88) Level a

Sample Elevation in feet (TCL)
Bromobenzene
Bromoform
Bromomethane
Carbon tetrachloride
CFC-11
CFC-12
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorobromomethane
Ethylbenzene 6
Hexachlorobutadiene
Hexane
Isopropylbenzene (Cumene)
Methyl isobutyl ketone
Methyl t-butyl ether 0.1
Methylene chloride 0.02
Naphthalene 5
n-Propylbenzene
p-Isopropyltoluene
sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethene 0.05
Toluene 7
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene 0.03
Vinyl chloride
m, p-Xylene
o-Xylene
Total Xylenes 9

PAHs in mg/kg
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo(a)pyrene 0.1
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene 5
Phenanthrene
Pyrene
Total cPAHs TEQ 0.1

TP-6-12 TP-7-2.5 TP-7-7.5 TP-7-10 TP-7-15 TP-8-3.5 TP-8-6 TP-8-15 TP-10-5 TP-10-15 TP-10-18 TP-11-5 TP-11-16.5 TP-12-2.5 TP-12-4

10 to 12 0 to 2.5 5 to 7.5 7.5 to 10 10 to 15 0 to 3.5 3.5 to 6 10.5 to 15 0 to 5 10 to 15 15 to 18 0 to 5 15 to 16.5 0 to 2.5 2.5 to 4
752 to 750 761 to 758.5 756 to 753.5 753.5 to 751 751 to 746 762 to 758.5 758.5 to 756 751.5 to 747 761 to 756 751 to 746 746 to 743 762 to 757 747 to 745.5 762 to 759.5 759.5 to 758
748 to 746 757 to 754.5 752 to 749.5 749.5 to 747 747 to 742 758 to 754.5 754.5 to 752 747.5 to 743 757 to 752 747 to 742 742 to 739 758 to 753 743 to 741.5 758 to 755.5 755.5 to 754

12/9/201912/6/2019 12/6/201912/6/2019 12/9/2019 12/9/201912/6/2019 12/6/201912/6/2019 12/6/2019 12/9/201912/6/2019 12/9/2019 12/9/2019 12/9/2019

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.05 U 0.14 0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.54 lc 0.96 lc 0.71 lc

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.27 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.15 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

0.025 U 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

1.6 0.01 U
0.5 U 0.01 U
0.5 U 0.01 U
0.5 U 0.01 U
0.5 U 0.01 U
0.5 U 0.01 U
0.5 U 0.01 U
0.5 U 0.01 U
0.5 U 0.01 U
0.5 U 0.01 U
0.5 U 0.01 U
4.4 0.013
0.5 U 0.01 U
0.5 U 0.01 U
5.3 0.041
0.5 U 0.01 U
NC NC
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Table 2 - Analytical Results for Soil Boring and Test Pit Samples Sheet 9 of 10
Sample ID MTCA
Sampling Date Method A
Sample Depth in feet Cleanup
Sample Elevation in feet (NAVD 88) Level a

Sample Elevation in feet (TCL)
TPH in mg/kg

Diesel Range Organics 2000
Lube Oil 2000
Gasoline Range Organics 30/100 b

Metals in mg/kg
Arsenic 20
Barium
Cadmium 2
Chromium 19/2000 c

Lead 250
Mercury 2
Selenium
Silver

BTEX in mg/kg
Benzene 0.03
Ethylbenzene 6
Toluene 7
Total Xylenes 9

PCBs in mg/kg
PCB-aroclor 1016
PCB-aroclor 1221
PCB-aroclor 1232
PCB-aroclor 1242
PCB-aroclor 1248
PCB-aroclor 1254
PCB-aroclor 1260
PCB-aroclor 1262
PCB-aroclor 1268
Total PCBs 1

Volatiles in mg/kg
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane 2
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
Acetone
Benzene 0.03

TP-13-2.5 TP-14-10 TP-15-4 TP-15-6 TP-15-8 TP-15-14

0 to 2.5 5 to 10 0 to 4 4 to 6 6 to 8 11 to 14
737 to 734.5 756 to 751 760 to 756 756 to 754 754 to 752 749 to 746
733 to 730.5 752 to 747 756 to 752 752 to 750 750 to 748 745 to 742

50 U 50 U 210 50 U 50 U 50 U
250 U 250 U 2500 250 U 250 U 250 U

5 U 5 U 5 U 5 U 5 U 5 U

2.67 2.57
68.3 84.6

1 U 1 U
16.4 J 13.6 J
2.94 51

1 U 1 U
1 U 1 U
1 U 1 U

0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U
0.02 U 0.02 U 0.02 U
0.06 U 0.06 U 0.06 U

0.02 U 0.02 U
0.02 U 0.02 U
0.02 U 0.02 U
0.02 U 0.02 U
0.02 U 0.02 U

0.049 0.02 U
0.02 U 0.02 U
0.02 U 0.02 U
0.02 U 0.02 U

0.049 0.02 U

0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.25 U 0.25 U 0.25 U
0.05 U 0.05 U 0.05 U
0.25 U 0.25 U 0.25 U
0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U

0.03 U 0.03 U 0.03 U

11/26/201911/26/2019 11/26/2019 11/26/201911/26/2019 11/26/2019
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Table 2 - Analytical Results for Soil Boring and Test Pit Samples Sheet 10 of 10
Sample ID MTCA
Sampling Date Method A
Sample Depth in feet Cleanup
Sample Elevation in feet (NAVD 88) Level a

Sample Elevation in feet (TCL)
Bromobenzene
Bromoform
Bromomethane
Carbon tetrachloride
CFC-11
CFC-12
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorobromomethane
Ethylbenzene 6
Hexachlorobutadiene
Hexane
Isopropylbenzene (Cumene)
Methyl isobutyl ketone
Methyl t-butyl ether 0.1
Methylene chloride 0.02
Naphthalene 5
n-Propylbenzene
p-Isopropyltoluene
sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethene 0.05
Toluene 7
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene 0.03
Vinyl chloride
m, p-Xylene
o-Xylene
Total Xylenes 9

PAHs in mg/kg
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo(a)pyrene 0.1
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene 5
Phenanthrene
Pyrene
Total cPAHs TEQ 0.1

TP-13-2.5 TP-14-10 TP-15-4 TP-15-6 TP-15-8 TP-15-14

0 to 2.5 5 to 10 0 to 4 4 to 6 6 to 8 11 to 14
737 to 734.5 756 to 751 760 to 756 756 to 754 754 to 752 749 to 746
733 to 730.5 752 to 747 756 to 752 752 to 750 750 to 748 745 to 742

11/26/201911/26/2019 11/26/2019 11/26/201911/26/2019 11/26/2019

0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.25 U 0.25 U 0.25 U
0.25 U 0.25 U 0.25 U
0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U

0.025 U 0.025 U 0.025 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U
0.02 U 0.02 U 0.02 U
0.05 U 0.05 U 0.05 U
0.1 U 0.1 U 0.1 U

0.05 U 0.05 U 0.05 U
0.1 U 0.1 U 0.1 U

0.5 UJ
0.5 UJ
0.5 UJ
0.5 UJ
0.5 UJ
0.5 UJ
0.5 UJ
0.5 UJ
0.5 UJ
0.5 UJ
0.5 UJ U = Not detected at detection limit indicated.
0.5 UJ J = Estimated.
0.5 UJ NC = Not calculated.
0.5 UJ lc = Potential interference with laboratory cleaning solution.
0.5 UJ a. Method A soil cleanup level for unrestricted land use.
0.5 UJ b. 30 mg/kg when benzene is present; 100 when benzene is not detected.
NC c. 19 mg/kg as Chromium VI/2000 mg/kg as Chromium III.

Detected concentrations are bolded.
Concentrations that exceed cleanup level are shaded.
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Table 3 - Analytical Results for Creek Bed and Bank Samples Sheet 1 of 4

Sample ID MTCA Creekbed 1 LB-1 LB-2 LB-3 UB-1
Sampling Date Method A
Sample Depth in feet Cleanup 0 to 0.3 0 to 0.3 0 to 0.3 0 to 0.3 0 to 0.3
Sample Elevation in feet (NAVD 88) Level a 721 to 720.7 723 to 722.7 723 to 722.7 723 to 722.7 750 to 749.7
Sample Elevation in feet (TCL) 717 to 716.7 719 to 718.2 719 to 718.2 719 to 718.2 746 to 745.7

TPH in mg/kg
Diesel Range Organics 2000 6100 50 U 3800 50 U 50 U
Lube Oil 2000 7600 250 U 3700 250 U 250 U
Gasoline Range Organics 30/100 b 25 U 5 U 73 5 U 5 U

Metals in mg/kg
Arsenic 20
Barium
Cadmium 2
Chromium 19/2000 c

Lead 250
Mercury 2
Selenium
Silver

PCBs in mg/kg
PCB-aroclor 1016 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
PCB-aroclor 1221 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
PCB-aroclor 1232 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
PCB-aroclor 1242 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
PCB-aroclor 1248 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
PCB-aroclor 1254 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
PCB-aroclor 1260 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
PCB-aroclor 1262 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
PCB-aroclor 1268 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Total PCBs 1 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

Volatiles in mg/kg
1,1,1,2-Tetrachloroethane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,1,1-Trichloroethane 2 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,1,2,2-Tetrachloroethane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,1,2-Trichloroethane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,1-Dichloroethane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,1-Dichloroethene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,1-Dichloropropene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,2,3-Trichlorobenzene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
1,2,3-Trichloropropane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,2,4-Trichlorobenzene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
1,2,4-Trimethylbenzene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,2-Dibromo-3-chloropropane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dibromoethane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,2-Dichlorobenzene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,2-Dichloroethane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,2-Dichloropropane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,3,5-Trimethylbenzene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,3-Dichlorobenzene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,3-Dichloropropane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,4-Dichlorobenzene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
2,2-Dichloropropane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
2-Butanone 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2-Chlorotoluene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
2-Hexanone 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
4-Chlorotoluene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Acetone 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Benzene 0.03 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U
Bromobenzene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Bromoform 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Bromomethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Carbon tetrachloride 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
CFC-11 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
CFC-12 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chlorobenzene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Chloroethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

12/13/2019 12/16/2019 12/16/2019 12/16/2019 12/18/2019

Hart Crowser
L:\Notebooks\1949900_Kosmos_Mill_Oil_Cleanup\Deliverables\Reports\Final DSR - 02192021\Tables\ChemRslts-Kosmos-3 - Bank



Table 3 - Analytical Results for Creek Bed and Bank Samples Sheet 2 of 4

Sample ID MTCA Creekbed 1 LB-1 LB-2 LB-3 UB-1
Sampling Date Method A
Sample Depth in feet Cleanup 0 to 0.3 0 to 0.3 0 to 0.3 0 to 0.3 0 to 0.3
Sample Elevation in feet (NAVD 88) Level a 721 to 720.7 723 to 722.7 723 to 722.7 723 to 722.7 750 to 749.7
Sample Elevation in feet (TCL) 717 to 716.7 719 to 718.2 719 to 718.2 719 to 718.2 746 to 745.7

12/13/2019 12/16/2019 12/16/2019 12/16/2019 12/18/2019

Chloroform 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Chloromethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
cis-1,3-Dichloropropene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Dibromochloromethane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Dibromomethane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Dichlorobromomethane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Ethylbenzene 6 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Hexachlorobutadiene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Hexane 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Isopropylbenzene (Cumene) 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Methyl isobutyl ketone 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Methyl t-butyl ether 0.1 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Methylene chloride 0.02 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Naphthalene 5 0.069 0.05 U 0.05 U 0.05 U 0.05 U
n-Propylbenzene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
p-Isopropyltoluene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
sec-Butylbenzene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Styrene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
tert-Butylbenzene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Tetrachloroethene 0.05 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U
Toluene 7 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
trans-1,2-Dichloroethene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
trans-1,3-Dichloropropene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Trichloroethene 0.03 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Vinyl chloride 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
m, p-Xylene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
o-Xylene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Total Xylenes 9 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

PAHs in mg/kg
Acenaphthene 3.4 0.01 U 0.48 0.05 U 0.05 U
Acenaphthylene 1 U 0.01 U 0.05 U 0.05 U 0.05 U
Anthracene 5.2 0.01 U 0.78 0.05 U 0.05 U
Benz[a]anthracene 5.9 0.01 U 0.51 0.05 U 0.05 U
Benzo(a)pyrene 0.1 3 0.01 U 0.21 0.05 U 0.05 U
Benzo(b)fluoranthene 1.1 0.01 U 0.11 0.05 U 0.05 U
Benzo(ghi)perylene 1 U 0.01 U 0.05 U 0.05 U 0.05 U
Benzo(k)fluoranthene 1 U 0.01 U 0.05 U 0.05 U 0.05 U
Chrysene 9.5 0.01 U 0.83 0.05 U 0.05 U
Dibenzo(a,h)anthracene 1 U 0.01 U 0.05 U 0.05 U 0.05 U
Fluoranthene 2.2 0.01 U 0.23 0.05 U 0.05 U
Fluorene 5.7 0.01 U 0.79 0.05 U 0.05 U
Indeno(1,2,3-cd)pyrene 1 U 0.01 U 0.05 U 0.05 U 0.05 U
Naphthalene 5 1 U 0.01 U 0.05 U 0.05 U 0.05 U
Phenanthrene 19 0.01 U 2.8 0.05 U 0.05 U
Pyrene 19 0.01 U 1.9 0.05 U 0.05 U
Total cPAHs TEQ 0.1 3.795 NC 0.2803 NC NC
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Table 3 - Analytical Results for Creek Bed and Bank Samples Sheet 3 of 4

Sample ID MTCA
Sampling Date Method A
Sample Depth in feet Cleanup
Sample Elevation in feet (NAVD 88) Level a

Sample Elevation in feet (TCL)

TPH in mg/kg
Diesel Range Organics 2000
Lube Oil 2000
Gasoline Range Organics 30/100 b

Metals in mg/kg
Arsenic 20
Barium
Cadmium 2
Chromium 19/2000 c

Lead 250
Mercury 2
Selenium
Silver

PCBs in mg/kg
PCB-aroclor 1016
PCB-aroclor 1221
PCB-aroclor 1232
PCB-aroclor 1242
PCB-aroclor 1248
PCB-aroclor 1254
PCB-aroclor 1260
PCB-aroclor 1262
PCB-aroclor 1268
Total PCBs 1

Volatiles in mg/kg
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane 2
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
Acetone
Benzene 0.03
Bromobenzene
Bromoform
Bromomethane
Carbon tetrachloride
CFC-11
CFC-12
Chlorobenzene
Chloroethane

UB-2 UB-3 Westbank 1 Westbank 2 Westbank 3

0 to 0.3 0 to 0.3 0 to 2.3 0 to 2 0 to 1.5
750 to 749.7 750 to 749.7 725 to 722.7 724 to 722 724 to 722.5
746 to 745.7 746 to 745.7 721 to 718.7 720 to 718 720 to 718.5

50 U 90 50 U 50 U 50 U
250 U 250 U 250 U 250 U 250 U

12 5 U 5 U 5 U 5 U

1.29 2.63 1.51
28.3 80 58.7

1 U 1 U 1 U
7.85 J 17.1 J 11.7 J
1.93 3.83 2.41

1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U

0.02 U 0.02 U 0.02 U 0.2 U 0.2 U
0.02 U 0.02 U 0.02 U 0.2 U 0.2 U
0.02 U 0.02 U 0.02 U 0.2 U 0.2 U
0.02 U 0.02 U 0.02 U 0.2 U 0.2 U
0.02 U 0.02 U 0.02 U 0.2 U 0.2 U
0.02 U 0.02 U 0.02 U 0.2 U 0.2 U
0.02 U 0.02 U 0.02 U 0.2 U 0.2 U
0.02 U 0.02 U 0.02 U 0.2 U 0.2 U
0.02 U 0.02 U 0.02 U 0.2 U 0.2 U
0.02 U 0.02 U 0.02 U 0.2 U 0.2 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.03 U 0.03 U 0.03 U 0.03 U 0.03 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

12/17/201912/17/2019 12/17/201912/18/2019 12/18/2019
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Table 3 - Analytical Results for Creek Bed and Bank Samples Sheet 4 of 4

Sample ID MTCA
Sampling Date Method A
Sample Depth in feet Cleanup
Sample Elevation in feet (NAVD 88) Level a

Sample Elevation in feet (TCL)

Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorobromomethane
Ethylbenzene 6
Hexachlorobutadiene
Hexane
Isopropylbenzene (Cumene)
Methyl isobutyl ketone
Methyl t-butyl ether 0.1
Methylene chloride 0.02
Naphthalene 5
n-Propylbenzene
p-Isopropyltoluene
sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethene 0.05
Toluene 7
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene 0.03
Vinyl chloride
m, p-Xylene
o-Xylene
Total Xylenes 9

PAHs in mg/kg
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo(a)pyrene 0.1
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene 5
Phenanthrene
Pyrene
Total cPAHs TEQ 0.1

UB-2 UB-3 Westbank 1 Westbank 2 Westbank 3

0 to 0.3 0 to 0.3 0 to 2.3 0 to 2 0 to 1.5
750 to 749.7 750 to 749.7 725 to 722.7 724 to 722 724 to 722.5
746 to 745.7 746 to 745.7 721 to 718.7 720 to 718 720 to 718.5

12/17/201912/17/2019 12/17/201912/18/2019 12/18/2019

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

0.025 U 0.025 U 0.025 U 0.025 U 0.025 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.01 U 0.051 0.01 U 0.01 U 0.01 U
0.01 U 0.05 U 0.01 U 0.01 U 0.01 U

0.012 0.067 0.01 U 0.01 U 0.01 U
0.01 U 0.065 0.01 U 0.01 U 0.01 U
0.01 U 0.05 U 0.01 U 0.01 U 0.01 U
0.01 U 0.05 U 0.01 U 0.01 U 0.01 U
0.01 U 0.05 U 0.01 U 0.01 U 0.01 U
0.01 U 0.05 U 0.01 U 0.01 U 0.01 U

0.016 0.077 0.01 U 0.01 U 0.01 U
0.01 U 0.05 U 0.01 U 0.01 U 0.01 U
0.01 U 0.05 U 0.01 U 0.01 U 0.01 U

0.015 0.093 0.01 U 0.01 U 0.01 U
0.01 U 0.05 U 0.01 U 0.01 U 0.01 U
0.01 U 0.05 U 0.01 U 0.01 U 0.01 U

0.049 0.28 0.01 U 0.01 U 0.01 U
0.027 0.2 0.01 U 0.01 U 0.01 U

0.00016 0.00727 NC NC NC

U = Not detected at detection limit indicated.
J = Estimated.
a. Method A soil cleanup level for unrestricted land use.
b. 30 mg/kg when benzene is present; 100 when benzene is not detected.
c. 19 mg/kg as Chromium VI/2000 mg/kg as Chromium III.
Detected concentrations are bolded.
Concentrations that exceed cleanup level are shaded.
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Table 4 - Analytical Results for Grab Groundwater Samples Sheet 1 of 2
Sample ID MTCA B-4-W B-6-W B-7-W B-9-W
Sampling Date Method A
Depth to Water in feet 38 40.65 37.2 47.1

Field Turbidity in NTU 1270 2103 1182 580
Total Susp. Solids in mg/L 19000
TPH in µg/L

Diesel Range Organics 500 150 50 U 50 U 70 U
Lube Oil 800/1000a 350 U 250 U 250 U 350 U
Gasoline Range Organics 500 100 U 100 U 100 U 100 U

Total Metals in µg/L
Arsenic 5 37 11.6
Barium 2420 J 242
Cadmium 5 6.22 1 U
Chromium 50 334 J 40.8 J
Lead 15 128 J 8.69
Mercury 2 1 UJ 1 U
Selenium 1 U 1 U
Silver 1 U 1 U

PCBs in µg/L
PCB-aroclor 1016 0.1 U
PCB-aroclor 1221 0.1 U
PCB-aroclor 1232 0.1 U
PCB-aroclor 1242 0.1 U
PCB-aroclor 1248 0.1 U
PCB-aroclor 1254 0.1 U
PCB-aroclor 1260 0.1 U
PCB-aroclor 1262 0.1 U
PCB-aroclor 1268 0.1 U
Total PCBs 0.1 U

Volatiles in µg/L
1,1,1,2-Tetrachloroethane 1 U 1 U 1 U 1 U
1,1,1-Trichloroethane 200 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane 1 U 1 U 1 U 1 U
1,1-Dichloroethane 1 U 1 U 1 U 1 U
1,1-Dichloroethene 1 U 1 U 1 U 1 U
1,1-Dichloropropene 1 U 1 U 1 U 1 U
1,2,3-Trichlorobenzene 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane 1 U 1 U 1 U 1 U
1,2,4-Trichlorobenzene 1 U 1 U 1 U 1 U
1,2,4-Trimethylbenzene 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane 10 U 10 U 10 U 10 U
1,2-Dibromoethane 0.01 1 U 1 U 1 U 1 U
1,2-Dichlorobenzene 1 U 1 U 1 U 1 U
1,2-Dichloroethane 5 1 U 1 U 1 U 1 U
1,2-Dichloropropane 1 U 1 U 1 U 1 U
1,3,5-Trimethylbenzene 1 U 1 U 1 U 1 U
1,3-Dichlorobenzene 1 U 1 U 1 U 1 U
1,3-Dichloropropane 1 U 1 U 1 U 1 U
1,4-Dichlorobenzene 1 U 1 U 1 U 1 U
2,2-Dichloropropane 1 U 1 U 1 U 1 U
2-Butanone 10 U 10 U 10 U 10 U
2-Chlorotoluene 1 U 1 U 1 U 1 U
2-Hexanone 10 U 10 U 10 U 10 U
4-Chlorotoluene 1 U 1 U 1 U 1 U
Acetone 50 U 50 U 50 U 50 U
Benzene 5 0.35 U 0.35 U 0.35 U 0.35 U
Bromobenzene 1 U 1 U 1 U 1 U
Bromoform 1 U 1 U 1 U 1 U

12/11/2019 12/12/2019 12/12/2019 12/12/2019
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Table 4 - Analytical Results for Grab Groundwater Samples Sheet 2 of 2
Sample ID MTCA B-4-W B-6-W B-7-W B-9-W
Sampling Date Method A
Depth to Water in feet 38 40.65 37.2 47.1

12/11/2019 12/12/2019 12/12/2019 12/12/2019

Bromomethane 1 U 1 U 1 U 1 U
Carbon tetrachloride 1 U 1 U 1 U 1 U
CFC-11 1 U 1 U 1 U 1 U
CFC-12 1 U 1 U 1 U 1 U
Chlorobenzene 1 U 1 U 1 U 1 U
Chloroethane 1 U 1 U 1 U 1 U
Chloroform 1 U 1 U 1 U 1 U
Chloromethane 10 U 10 U 10 U 10 U
cis-1,2-Dichloroethene 1 U 1 U 1 U 1 U
cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U
Dibromochloromethane 1 U 1 U 1 U 1 U
Dibromomethane 1 U 1 U 1 U 1 U
Dichlorobromomethane 1 U 1 U 1 U 1 U
Ethylbenzene 700 1 U 1 U 1 U 1 U
Hexachlorobutadiene 1 U 1 U 1 U 1 U
Hexane 1 U 1 U 1 U 1 U
Isopropylbenzene (Cumene) 1 U 1 U 1 U 1 U
m, p-Xylene 2 U 2 U 2 U 2 U
Methyl isobutyl ketone 10 U 10 U 10 U 10 U
Methyl t-butyl ether 20 1 U 1 U 1 U 1 U
Methylene chloride 5 5 U 5 U 5 U 5 U
Naphthalene 1 U 1 U 1 U 1 U
n-Propylbenzene 1 U 1 U 1 U 1 U
o-Xylene 1 U 1 U 1 U 1 U
p-Isopropyltoluene 1 U 1 U 1 U 1 U
sec-Butylbenzene 1 U 1 U 1 U 1 U
Styrene 1 U 1 U 1 U 1 U
tert-Butylbenzene 1 U 1 U 1 U 1 U
Tetrachloroethene 5 1 U 1 U 1 U 1 U
Toluene 1000 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene 1 U 1 U 1 U 1 U
Trichloroethene 5 1 U 1 U 1 U 1 U
Vinyl chloride 0.2 0.2 U 0.2 U 0.2 U 0.2 U

PAHs in µg/L
Acenaphthene 0.04 U 0.04 U 0.04 U 0.04 U
Acenaphthylene 0.04 U 0.04 U 0.04 U 0.04 U
Anthracene 0.04 U 0.04 U 0.04 U 0.04 U
Benz[a]anthracene 0.04 U 0.04 U 0.04 U 0.04 U
Benzo(a)pyrene 0.1 0.04 U 0.04 U 0.04 U 0.04 U
Benzo(b)fluoranthene 0.04 U 0.04 U 0.04 U 0.04 U
Benzo(ghi)perylene 0.04 U 0.04 U 0.04 U 0.04 U
Benzo(k)fluoranthene 0.04 U 0.04 U 0.04 U 0.04 U
Chrysene 0.04 U 0.047 0.04 U 0.04 U
Dibenzo(a,h)anthracene 0.04 U 0.04 U 0.04 U 0.04 U
Fluoranthene 0.071 0.18 0.04 U 0.04 U
Fluorene 0.04 U 0.04 U 0.04 U 0.04 U
Indeno(1,2,3-cd)pyrene 0.04 U 0.04 U 0.04 U 0.04 U
Naphthalene 160 0.4 U 0.4 U 0.4 U 0.4 U
Phenanthrene 0.12 0.19 0.04 U 0.072
Pyrene 0.086 0.23 0.04 U 0.043
Total cPAHs TEQ 0.1 NC 0.00047 NC NC

U = Not detected at detection limit indicated.
J = Estimated.
Concentrations that exceed cleanup level are shaded.
Detected concentrations are bolded.
a. 800 when benzene present/1000 without benzene.
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Table 5 - Analytical Results for Surface Water Samples during Excavation Activities Sheet 1 of 5

Sample ID Indicator Boom 1 Boom 1 Boom1 Boom1 Boom1 Boom 1 Boom1 Boom1
Sampling Date Level 12/9/2019 12/10/2019 12/11/2019 12/11/2019 12/12/2019 12/13/2019 12/14/2019 12/16/2019
Lab ID 912148-01 912164-02 912192-03 RE 912213-03 912243-01 912264-02 912264-05

Field Turbidity in NTU 25 1.16 22.2 8.05 13.01 3.28
pH 6.5 to 8.5 7.8 7.9 7.6 7.6 7.4 7.5

Turbdity in NTU
Turbidity 25

Conventionals in mg/L
Calcium 9.85 10.7 10.7 9.91 7.38 8.54 8.98
Hardness (as CaCO3) 35.1 37.4 38 34.9 26.7 29.6 30.9
Magnesium 2.56 2.59 2.74 2.46 2.02 2 2.06

TPH in µg/L
Diesel 250 250 U 250 U 250 U 50 U 250 U 250 U 250 U
Lube Oil 250 250 U
Gasoline 250 100 U 100 U 100 U 100 U 100 U 100 U 100 U

BTEX in µg/L
Benzene 1 U 1 U 1 U 0.2 U 1 U 1 U 1 U 1 U
Ethylbenzene 1 U 1 U 1 U 0.2 U 1 U 1 U 1 U 1 U
Toluene 1 U 1 U 1 U 0.2 U 1 U 1 U 1 U 1 U
m, p-Xylene 0.4 U
o-Xylene 0.2 U
Total Xylenes 3 U 3 U 3 U 0.4 U 3 U 3 U 3 U 3 U
Total BTEX 2 6 U 6 U 6 U 1 U 6 U 6 U 6 U 6 U

Total Metals in µg/L
Arsenic 360 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Cadmium 1.5 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Chromium 259 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Copper 7.2 2 U 2 U 2 U 2 U 2.8 2 U 2 U
Lead 23.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Mercury 2.1 0.00094 0.0007 U 0.0017 0.0015 0.0034 0.002 E 0.00085
Nickel 652 0.522 0.5 U 0.683 0.695 0.849 0.5 U 0.51
Zinc 52.7 2.5 U 2.5 U 2.5 U 2.5 U 2.25 2.5 U 2.5 U

Hexavalent Chromium in µg/L
Chromium, Hexavalent 15 45 U 45 U 45 U 45 U 45 U 45 U
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Table 5 - Analytical Results for Surface Water Samples during Excavation Activities Sheet 2 of 5

Sample ID Indicator
Sampling Date Level
Lab ID

Field Turbidity in NTU 25
pH 6.5 to 8.5

Turbdity in NTU
Turbidity 25

Conventionals in mg/L
Calcium
Hardness (as CaCO3)
Magnesium

TPH in µg/L
Diesel 250
Lube Oil 250
Gasoline 250

BTEX in µg/L
Benzene
Ethylbenzene
Toluene
m, p-Xylene
o-Xylene
Total Xylenes
Total BTEX 2

Total Metals in µg/L
Arsenic 360
Cadmium 1.5
Chromium 259
Copper 7.2
Lead 23.5
Mercury 2.1
Nickel 652
Zinc 52.7

Hexavalent Chromium in µg/L
Chromium, Hexavalent 15

Boom1 Boom 2 D-1 D-1 D-1 D-1 D-1A D-1B
12/17/2019 12/10/2019 12/5/2019 12/6/2019 12/7/2019 12/8/2019 12/7/2019 12/9/2019
912295-02 912164-01 912095-14 912124-01 912133-01 912133-02 912133-03 912148-02

2.05 1.39 0.85 2.17 1.07
7.5 7.8 8 7.7 7.8 7.8 7.7 7.5

11.5 10.3 12.6 10.9 9.85 10.3 10.2 9.59
38.4 36.2 44.3 38.3 34.8 36.2 37 34
2.36 2.54 3.11 2.7 2.47 2.54 2.79 2.45

250 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U

100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U

3 U 3 U 3 U 3 U 3 U 3 U 3 U
6 U 6 U 6 U 6 U 6 U 6 U 6 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U 2.82 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.0007 U 7E-04 U 0.0007 U 0.00096 0.0016 0.0015 0.0014 0.0012

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.9 0.5 U
2.5 U 2.5 U 2.5 U 60 2.5 U 2.5 U 2.76 2.5 U

45 U 45 U 45 U 45 U 45 U 45 U
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Table 5 - Analytical Results for Surface Water Samples during Excavation Activities Sheet 3 of 5

Sample ID Indicator
Sampling Date Level
Lab ID

Field Turbidity in NTU 25
pH 6.5 to 8.5

Turbdity in NTU
Turbidity 25

Conventionals in mg/L
Calcium
Hardness (as CaCO3)
Magnesium

TPH in µg/L
Diesel 250
Lube Oil 250
Gasoline 250

BTEX in µg/L
Benzene
Ethylbenzene
Toluene
m, p-Xylene
o-Xylene
Total Xylenes
Total BTEX 2

Total Metals in µg/L
Arsenic 360
Cadmium 1.5
Chromium 259
Copper 7.2
Lead 23.5
Mercury 2.1
Nickel 652
Zinc 52.7

Hexavalent Chromium in µg/L
Chromium, Hexavalent 15

D-1B D-1B D-1B D-1B D1B D1B D1B D1B
12/10/2019 12/11/2019 12/11/2019 12/12/2019 12/13/2019 12/14/2019 12/17/2019
912164-05 912192-01 RE 912213-01 912243-02 912264-01 912264-04 912295-01

4.22 14.4 9.41 13.5 1.91 1.35
7.8 7.4 7.5 7.3 7.5 7.7

10.8 10.8 10.1 7.62 8.46 9.06 13.5
37.8 38.5 35.3 27.1 29.3 31.3 45
2.64 2.8 2.46 1.96 1.98 2.11 2.74

250 U 250 U 72 250 U 250 U 250 U 250 U
250 U

100 U 100 U 100 U 100 U 100 U 100 U 100 U

1 U 1 U 0.2 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 0.2 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 0.2 U 1 U 1 U 1 U 1 U 1 U

0.4 U
0.2 U

3 U 3 U 0.4 U 3 U 3 U 3 U 3 U 3 U
6 U 6 U 1 U 6 U 6 U 6 U 6 U 6 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2.41 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.0007 U 0.0037 0.00097 0.003 0.0016 0.00077 0.00071

0.5 U 0.743 0.5 U 0.771 0.5 U 0.5 U 0.5 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

45 U 45 U 45 U 45 U 45 U

12/16/2019

Hart Crowser
L:\Notebooks\1949900_Kosmos_Mill_Oil_Cleanup\Deliverables\Reports\Final DSR - 02192021\Tables\ChemRslts-Kosmos-5 - SW



Table 5 - Analytical Results for Surface Water Samples during Excavation Activities Sheet 4 of 5

Sample ID Indicator
Sampling Date Level
Lab ID

Field Turbidity in NTU 25
pH 6.5 to 8.5

Turbdity in NTU
Turbidity 25

Conventionals in mg/L
Calcium
Hardness (as CaCO3)
Magnesium

TPH in µg/L
Diesel 250
Lube Oil 250
Gasoline 250

BTEX in µg/L
Benzene
Ethylbenzene
Toluene
m, p-Xylene
o-Xylene
Total Xylenes
Total BTEX 2

Total Metals in µg/L
Arsenic 360
Cadmium 1.5
Chromium 259
Copper 7.2
Lead 23.5
Mercury 2.1
Nickel 652
Zinc 52.7

Hexavalent Chromium in µg/L
Chromium, Hexavalent 15

D1B D-2 D-2 D-2 D-2 D-2 D2 D2
12/18/2019 12/5/2019 12/10/2019 12/11/2019 12/11/2019 12/12/2019 12/13/2019 12/14/2019
912329-01 912095-12 912164-04 912192-02 RE 912213-02 912243-03 912264-03

3.77 147 16.31 203 3.28
7.6 7.7 7.7 7.4 7.6 7.2 7.1

9.75 12.3 11.3 12.7 11.2 9.69 10.9
34.5 43.4 41.8 48.6 41.8 40.2 42.9
2.46 3.07 3.29 4.11 3.36 3.88 3.82

250 U 250 U 250 U 270 150 250 U 1100
250 U

100 U 100 U 100 U 100 U 100 U 100 U 100 U

1 U 1 U 1 U 0.2 U 1 U 1 U 1 U
1 U 1 U 1 U 0.2 U 1 U 1 U 1 U
1 U 1 U 1 U 0.2 U 1 U 1 U 1 U

0.4 U
0.2 U

3 U 3 U 3 U 0.4 U 3 U 3 U 3 U
6 U 6 U 6 U 1 U 6 U 6 U 6 U

0.5 U 0.5 U 0.5 U 0.722 0.5 U 0.965 0.654
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

1 U 1 U 1.18 3.14 1.69 3.99 2.95
4.54 2 U 5.01 13.5 8.16 19 16.2

0.541 0.5 U 0.947 1.8 0.726 2.96 1.36
0.0052 0.0007 U 0.0017 0.015 0.0034 0.0038 0.019

1.3 0.571 1.55 3.3 1.77 3.87 1.92
3.82 2.5 U 12.2 17.9 5.98 29.7 38.4

45 U 45 U 45 U 45 U 45 U 45 U
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Table 5 - Analytical Results for Surface Water Samples during Excavation Activities Sheet 5 of 5

Sample ID Indicator
Sampling Date Level
Lab ID

Field Turbidity in NTU 25
pH 6.5 to 8.5

Turbdity in NTU
Turbidity 25

Conventionals in mg/L
Calcium
Hardness (as CaCO3)
Magnesium

TPH in µg/L
Diesel 250
Lube Oil 250
Gasoline 250

BTEX in µg/L
Benzene
Ethylbenzene
Toluene
m, p-Xylene
o-Xylene
Total Xylenes
Total BTEX 2

Total Metals in µg/L
Arsenic 360
Cadmium 1.5
Chromium 259
Copper 7.2
Lead 23.5
Mercury 2.1
Nickel 652
Zinc 52.7

Hexavalent Chromium in µg/L
Chromium, Hexavalent 15

D2 D3 U-1 U-2 U-2
12/10/2019 12/5/2019 12/11/2019 12/11/2019

912264-06 912164-03 912095-13 912192-04 RE

2.81 1.05 2.3
7 8 7.7

11.4 12.9 12.8 10.7
43 45.2 44.6 37.5

3.54 3.15 3.07 2.63

450 250 U 250 U 250 U

100 U 100 U 100 U 100 U

1 U 1 U 1 U 0.2 U
1 U 1 U 1 U 0.2 U
1 U 1 U 1 U 0.2 U

0.4 U
0.2 U

3 U 3 U 3 U 0.4 U
6 U 6 U 6 U 1 U

0.5 U 0.599 0.5 U 0.5 U
0.25 U 0.25 U 0.25 U 0.25 U

1 U 1 U 1 U 1 U
4.22 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U
0.0052 0.0007 U 0.0007 U 0.0007 U

0.5 U 0.608 0.527 0.5 U
47.7 2.5 U 22 2.5 U

45 U 45 U 45 U 45 U

U = Not detected at detection limit indicated.
Concentrations that exceed indicator level or outside the indicator level range are shaded.
Detected concentrations are bolded.
RE = Additional analysis by Friedman & Bruya Inc, Seattle WA.

12/16/2019

Hart Crowser
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Table 6 – Analytical Results for Surface Water Samples Sampled by Tacoma Power after Excavation Activities Sheet 1 of 6

Sample ID Indicator B1 Boom #1 Boom #1 D1B D1B D1B D1B D1B
Sampling Date Level
Sample Location Creek Creek Creek Creek Creek Creek Creek
Riffe Lake Elevation in feet (TCL) 709.93 710.96 709.93 710.96 723.87 728.44 729.10

pH * 6.5 to 8.5 2.7 5.78 6.07 6.23 5.44
Turbidity in NTU 25 24 51 7 4.3 2.5

TPH in ug/L
Diesel 250 100 U 50 U 50 U 50 U 50 U 50 U 50 U
Oil 250 500 U 97 50 U 159 50 U 50 U 69.8
Diesel + Oil 250 600 U 147 100 U 209 100 U 100 U 119.8
Gasoline 250 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Metals in ug/L
Arsenic 360 0.3 U 1 0.3 0.6 0.3 U 0.5 0.3 U
Cadmium 1.5 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Chromium 259 2.3 2.7 2 3.6 2.7 0.7 0.5 U
Copper 7.2 0.7 3.4 1 7 0.3 U 0.3 U 0.3 U
Lead 23.5 0.5 U 0.5 U 0.5 U 1.4 0.5 U 0.5 U 0.5 U
Mercury 2.1 0.000658 0.0005 U 0.001 0.00848 0.00159 0.00077 0.000618
Nickel 652 0.5 U 1.2 0.5 U 2.2 0.8 0.5 U 0.5 U
Zinc 52.7 0.3 3.3 0.9 14.6 0.3 U 0.3 U 0.3 U

Hexavalent Chromium 15 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
in mg/L

BTEX in ug/L
Benzene 0.4 UJ 0.4 UJ 0.4 UJ 0.4 U 0.4 U
Ethylbenzene 0.4 UJ 0.4 UJ 0.4 UJ 0.4 U 0.4 U
Toluene 0.4 UJ 0.4 UJ 0.4 UJ 0.4 U 0.4 U
Total Xylenes 0.8 UJ 0.8 UJ 0.8 UJ 0.8 U 0.8 U
Total BTEX 2 2 UJ 2 UJ 2 UJ 2 U 2 U

12/19/201912/19/2019 12/20/201912/20/2019 12/23/2019 12/26/2019 12/27/2019

Hart Crowser, a division of Haley Aldrich
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Table 6 – Analytical Results for Surface Water Samples Sampled by Tacoma Power after Excavation Activities Sheet 2 of 6

Sample ID Indicator
Sampling Date Level
Sample Location
Riffe Lake Elevation in feet (TCL)

pH * 6.5 to 8.5
Turbidity in NTU 25

TPH in ug/L
Diesel 250
Oil 250
Diesel + Oil 250
Gasoline 250

Metals in ug/L
Arsenic 360
Cadmium 1.5
Chromium 259
Copper 7.2
Lead 23.5
Mercury 2.1
Nickel 652
Zinc 52.7

Hexavalent Chromium 15
in mg/L

BTEX in ug/L
Benzene
Ethylbenzene
Toluene
Total Xylenes
Total BTEX 2

D1B D1B D1B D1B D6 D6 D6-Oil Curtain

Creek Creek Creek Creek Creek Creek Creek
730.54 730.56 733.88 734.74 728.44 729.10 723.87

5.95 6.29 6.2 6.73 6.12 5.92 5.85
2.3 2.5 7.61 5.87 1.2 1.3 9.7

50 U 50 U 50 U 50 U 50 U 50 U 50 U
107 50 U 117 73 59 76 50 U
157 100 U 167 123 109 126 100 U

50 U 50 U 50 U 50 U 50 U 50 U 50 U

0.3 U 0.3 U 0.5 0.7 0.3 U 0.3 U 0.3 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.5 U 0.5 0.5 0.5 U 0.5 U 0.5 U 2.4
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.000806 0.000871 0.00216 0.00135 0.000788 0.000599 0.0005 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.3 U 0.3 U 0.9 0.4 0.3 U 0.3 U 0.3 U

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 UJ
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 UJ

0.72 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 UJ
0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 UJ

2.32 2 U 2 U 2 U 2 U 2 U 2 UJ

1/3/202012/31/2019 12/23/201912/26/2019 12/27/201912/30/2019 1/2/2020

Hart Crowser, a division of Haley Aldrich
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Table 6 – Analytical Results for Surface Water Samples Sampled by Tacoma Power after Excavation Activities Sheet 3 of 6

Sample ID Indicator
Sampling Date Level
Sample Location
Riffe Lake Elevation in feet (TCL)

pH * 6.5 to 8.5
Turbidity in NTU 25

TPH in ug/L
Diesel 250
Oil 250
Diesel + Oil 250
Gasoline 250

Metals in ug/L
Arsenic 360
Cadmium 1.5
Chromium 259
Copper 7.2
Lead 23.5
Mercury 2.1
Nickel 652
Zinc 52.7

Hexavalent Chromium 15
in mg/L

BTEX in ug/L
Benzene
Ethylbenzene
Toluene
Total Xylenes
Total BTEX 2

D6 D6 D6 D6 D2 D2 D2

Creek Creek Creek Creek Creek Creek Creek
730.54 730.56 733.88 734.74 734.74 736.84 741.97

5.86 5.83 6.3 6.5 6.41 6.04 6.48
1.5 1 8.9 6.56 13 16 5.9

50 U 50 U 50 U 50 U 50 U 50 U 120
117 318 258 50 U 129 72 50 U
167 368 308 100 U 179 122 170

50 U 50 U 50 U 50 U 50 U 50 U 50 U

0.3 U 0.3 U 0.5 0.3 U 0.3 U 0.3 U 0.6
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.5 U 0.5 U 0.6 0.5 U 0.5 U 3.4 1.1
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.0005 U 0.000596 0.00226 0.00152 0.00222 0.00164 0.0005 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.7 0.5 U
0.3 U 0.3 U 1.6 0.3 1.8 4 0.5

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U

1/3/20201/3/2020 1/6/2020 1/13/20201/2/202012/30/2019 12/31/2019

Hart Crowser, a division of Haley Aldrich
L:\Notebooks\1949900_Kosmos_Mill_Oil_Cleanup\Deliverables\Reports\Final DSR - 02192021\Tables\ChemRslts-Kosmos-6 - SW (post)



Table 6 – Analytical Results for Surface Water Samples Sampled by Tacoma Power after Excavation Activities Sheet 4 of 6

Sample ID Indicator
Sampling Date Level
Sample Location
Riffe Lake Elevation in feet (TCL)

pH * 6.5 to 8.5
Turbidity in NTU 25

TPH in ug/L
Diesel 250
Oil 250
Diesel + Oil 250
Gasoline 250

Metals in ug/L
Arsenic 360
Cadmium 1.5
Chromium 259
Copper 7.2
Lead 23.5
Mercury 2.1
Nickel 652
Zinc 52.7

Hexavalent Chromium 15
in mg/L

BTEX in ug/L
Benzene
Ethylbenzene
Toluene
Total Xylenes
Total BTEX 2

D2 U-3 U-3 U-3 U-3 U-3 Stockpile #1

Creek Creek Creek Creek Creek Creek Upland Area
734.79 738.45 739.33 740.45 741.36 747.43 723.87

6.09 5.99 6.3 5.84 6.15 6.34 5.42
4.1 20 22.5 36.5 17.2 13 31

70 U 140 50 U 100 U 100 U 50 U 50 U
50 U 230 50 U 100 U 100 U 210 269

120 370 100 U 200 U 200 U 260 319
50 U 50 U 50 U 50 U 50 U 50 U 50 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.9
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 3.1
0.3 U 1.2 1.3 2.6 1.7 13.3 0.3 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.3 0.5 U

0.00161 0.00502 0.00574 0.00598 0.00599 0.000536 0.00475
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 3.7 1
0.3 U 4 0.3 U 1.8 1.6 28.8 5.7

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 UJ
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 UJ
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 UJ
0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 UJ

2 U 2 U 2 U 2 U 2 U 2 U 2 UJ

1/31/2020 2/4/20201/21/2020 1/27/2020 1/28/2020 1/29/2020 12/23/2019

Hart Crowser, a division of Haley Aldrich
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Table 6 – Analytical Results for Surface Water Samples Sampled by Tacoma Power after Excavation Activities Sheet 5 of 6

Sample ID Indicator
Sampling Date Level
Sample Location
Riffe Lake Elevation in feet (TCL)

pH * 6.5 to 8.5
Turbidity in NTU 25

TPH in ug/L
Diesel 250
Oil 250
Diesel + Oil 250
Gasoline 250

Metals in ug/L
Arsenic 360
Cadmium 1.5
Chromium 259
Copper 7.2
Lead 23.5
Mercury 2.1
Nickel 652
Zinc 52.7

Hexavalent Chromium 15
in mg/L

BTEX in ug/L
Benzene
Ethylbenzene
Toluene
Total Xylenes
Total BTEX 2

Baker Tank #1 T-1 T-1 T-1 T-1 T-1 T-2

Upland Area Upland Area Upland Area Upland Area Upland Area Upland Area Upland Area
733.88 738.45 739.33 740.45 741.36 747.43 747.43

7.08 5.85 6.23 5.91 6.3 6.14 6.18
150 333 44.6 38.4 15.2 8.1 7.8

50 U 50 U 50 U 100 U 100 U 50 U 50 U
124 76 83 100 U 100 U 110 100
174 126 133 200 U 200 U 160 150

50 U 50 U 50 U 50 U 50 U 50 U 50 U

3.3 0.8 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
2.8 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

15.7 12.8 2.5 2.6 1.7 1.9 2.1
4.2 4.8 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

0.0211 0.0005 U 0.00843 0.00825 0.00611 0.00293 0.0005 U
5 1.4 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

84.2 16.8 0.3 U 0.3 U 0.3 U 0.8 1.3

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U

2 U 2 U 2 U 2 U 2 U 2 U 2 U

1/31/2020 2/4/2020 2/4/20201/2/2020 1/29/20201/27/2020 1/28/2020

Hart Crowser, a division of Haley Aldrich
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Table 6 – Analytical Results for Surface Water Samples Sampled by Tacoma Power after Excavation Activities Sheet 6 of 6

Sample ID Indicator
Sampling Date Level
Sample Location
Riffe Lake Elevation in feet (TCL)

pH * 6.5 to 8.5
Turbidity in NTU 25

TPH in ug/L
Diesel 250
Oil 250
Diesel + Oil 250
Gasoline 250

Metals in ug/L
Arsenic 360
Cadmium 1.5
Chromium 259
Copper 7.2
Lead 23.5
Mercury 2.1
Nickel 652
Zinc 52.7

Hexavalent Chromium 15
in mg/L

BTEX in ug/L
Benzene
Ethylbenzene
Toluene
Total Xylenes
Total BTEX 2

Log Pond #1 Log Pond #2 SOP 1 COP 1
3/3/2020 3/3/2020

Log Pond Area Log Pond Area Upland Area Upland Area
756.86 756.86 733.45 733.45

5.95 6.26 3.87 6.78
25 62 55 135

50 U 50 U 3320 100 U
95 50 U 1250 500 U

145 100 U 4570 600 U
50 U 50 U 50 U 50 U

0.3 U 0.8 2.1 0.9
0.2 U 0.2 U 0.3 0.3
0.5 U 0.5 U 6.1 3.3
6.1 6.2 7.3 25.6
0.5 U 0.9 0.5 8.2

0.009 0.0005 U 0.0005 U 0.0005 U
0.8 1.7 5.1 4.7

16.3 21.6 70.6 72.5

0.01 U 0.01 U 0.01 U 0.01 U

0.4 U 0.4 U 0.4 U 0.4 U
0.4 U 0.4 U 0.4 U 0.4 U
0.4 U 0.4 U 0.4 U 0.4 U
0.8 U 0.8 U 0.8 U 0.8 U

2 U 2 U 2 U 2 U

* = The recommended holding time for pH analysis is only 15 minutes. All samples were received and analyzed past holding time.
U = Not detected at detection limit indicated.
J = Estimated value.
Concentrations that exceed indicator level or outside the indicator level range are shaded.
Detected concentrations are bolded.

2/8/20202/8/2020

Hart Crowser, a division of Haley Aldrich
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Note: Feature locations are approximate.

USGS The National Map: National Boundaries Dataset, 3DEP Elevation Program, Geographic Names Information System, National Hydrography
Dataset, National Land Cover Database, National Structures Dataset, and National Transportation Dataset; USGS Global Ecosystems; U.S. Census
Bureau TIGER/Line data; USFS Road Data; Natural Earth Data; U.S. Department of State Humanitarian Information Unit; and NOAA National
Centers for Environmental Information, U.S. Coastal Relief Model. Data refreshed October 2018.
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Notes: 
1. Elevation contours, aerial photograph, and
    site features/locations provided by the City of
    Tacoma Public Utilities.
2. Contours derived from aerial 'flyover' done
    April 1998 when reservoir was at
    elevation 750.7 feet (NAVD 88).
3. Feature locations are approximate.
4. Tacoma City Light (TCL) datum is 3.96 feet 
    below NAVD 88 datum.
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Morton, Washington

Site Features and
Ponded Water Sample Locations

19499-00 02/21

Figure

2

0 200 400100
Feet

Legend

!( Ponded Water Sample (2020)

Surface Water Diversion Trench

Expanded APE - December 2019

Original APE - October 2019

Approximate Location of Former Log
Pond

Old/Abandoned Building Slab

Source: Aerial photograph provided by Hexagon Imagery Program Data.
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Notes: 
1. Elevation contours, aerial photograph, and site features/locations 
    provided by the City of Tacoma Public Utilities.
2. Contours derived from aerial 'flyover' done April 1998 when
    reservoir was at elevation 750.7 feet (NAVD 88).
3. Feature locations are approximate.
4. Tacoma City Light (TCL) datum is 3.96 feet below 
    NAVD 88 datum.
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Source: Aerial photograph provided by Hexagon Imagery Program Data.
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!! Sonic Boring (2019)

!< Soil Sample (2019)

ED Test Pit (2019)

Groundwater Sample (2019)

Current Reservoir's Full-Pool Operating
Elevation at 749 Feet TCL (753 Feet
NAVD 88)

Pipe Encountered and Left in Place

Pipe Encountered and Removed

Approximate Area of Protective

Expanded APE - December

Original APE - October
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Unknown Pipe Extent?
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Notes: 
1. Elevation contours, aerial photograph, and site Features/locations 
    provided by the City of Tacoma Public Utilities.
2. Contours derived from aerial 'flyover' done April 1998 when
    reservoir was at elevation 750.7 feet (NAVD 88).
3. Feature locations are approximate.
4. Concentrations are in milligram per kilogram (mg/kg).
5. Shaded values and symbols are above MTCA Method A Cleanup Levels.
6. Tacoma City Light (TCL) datum is 3.96 feet below NAVD 88 datum.
7. Sample depth intervals in feet.

Source: Aerial photograph provided by Hexagon Imagery Program Data.
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Groundwater Sample (2019)
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Elevation at 749 Feet TCL (753 Feet NAVD
88)
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Notes: 
1. Elevation contours, aerial photograph, and site Features/locations 
    provided by the City of Tacoma Public Utilities.
2. Contours derived from aerial 'flyover' done April 1998 when
    reservoir was at elevation 750.7 feet (NAVD 88).
3. Feature locations are approximate.
4. Concentrations are in milligram per kilogram (mg/kg).
5. Shaded values and symbols are above MTCA Method A Cleanup Levels.
6. Tacoma City Light (TCL) datum is 3.96 feet below NAVD 88 datum.
7. Sample depth intervals in feet.

Source: Aerial photograph provided by Hexagon Imagery Program Data.
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Source: Aerial photograph provided by Hexagon Imagery Program Data.
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Source: Aerial photograph provided by Hexagon Imagery Program Data.
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APPENDIX B 
AIRO 1993 Site Assessment Report 





















































































Table B-1 - Analytical Results for Water at Site D
Sample ID 71202
Sampling Date 7/21/1992
Media Water

Total Halogens in mg/L
EPA Method 9076

Total Halogens 10 U

PCBs in mg/L
EPA Method 8080

Acroclor 1016 0.01 U
Acroclor 1221 0.01 U
Acroclor 1232 0.01 U
Acroclor 1242 0.01 U
Acroclor 1248 0.01 U
Acroclor 1254 0.01 U
Acroclor 1260 0.01 U

U = Not detected at detection limit indicated.

Hart Crowser
L:\Notebooks\1949900_Kosmos_Mill_Oil_Cleanup\Deliverables In-Basket\Data Summary Report\Appendix B - AIRO Rpt\AIRO Historical

Data-Water



Table B-2 - Analytical Results for Soil Samples at Site A
Sample ID RIF-1 RIF-2 RIF-3 RIF-4 RIF-5 RIF-6 RIF-2 RIF-34 RIF-11 RIF-12
Sampling Date
Media Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

Location
NE 
corner

Center 
floor

West 
wall

Center 
floor

West 
wall

Center 
floor

West 
wall

Depth in feet 9.5 9.5 6.5 6.5 11 7 13 12

TPH in mg/kg
WTPH-418.1, WTPH-HCID

Heavy Petroleum Oils C25+ 100 U 250 310 100 U 4300 5300 300 360 100 U 100 U

Total Halogens in mg/kg
EPA Method 9076

Total Halogens 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

U = Not detected at detection limit indicated.

7/30/1992 7/30/1992 7/30/1992 7/30/1992 7/30/1992 8/6/1992 8/6/1992 8/18/1992 8/18/1992

Duplicate 
(RIF-3) Stockpile Stockpile

7/30/1992

Hart Crowser
L:\Notebooks\1949900_Kosmos_Mill_Oil_Cleanup\Deliverables In-Basket\Data Summary Report\Appendix B - AIRO Rpt\AIRO Historical Data-Soil



Table B-3 - Analytical Results for Waste Oil Sample at Site A Sheet 1 of 3
Sample ID 72101
Sampling Date 7/21/1992
Media Waste Oil

TPH in mg/kg
WTPH-418.1, WTPH-HCID

Gasoline 20 U
Diesel 50 U
Heavy Oi 100 U

Total Halogens in mg/kg
EPA Method 9076

Total Halogens 5100

VOCs in µg/kg
Method 8240

Chloromethane 4000 U
Bromomethane 4000 U
Vinyl Chloride 4000 U
Chloroethane 4000 U
Methylene Chloride 4000 U
Acetone 20000 U
Carbon Disulfide 2000 U
1,1-Dichloroethene 2000 U
1,1-Dichloroethane 2000 U
1,2-Dichloroetheen (Total) 2000 U
Chloroform 2000 U
1,2-Dichloroethane 2000 U
2-Butande 10000 U
1,1,1-Trichloroethane 2000 U
Carbon Tetrachloride 2000 U
Vinyl Acetate 10000 U
Bromodichloromethane 2000 U
1,2-Dichloropropane 2000 U
Cis-1,3-Dichloropropene 2000 U
Trichloroethene 2000 U
Dibromochloromethane 2000 U
1,1,2-Trichloroethane 2000 U
Benezene 1200
Trans-1,3-Dichloropropene 2000 U
Bromoform 2000 U
4-Methyl1-2-Pentanone 2000 U
2-Hexanone 2000 U
Tetrachloroethene 2000 U
1,1,2,2-Tetrachloroethane 2000 U
Toluene 10000
Chlorobenzene 2000 U
Ethyl Benzene 5800
Styrene 2000 U
Total Xylenes 35000

SVOCs in µg/kg
EPA SW-846 Method 8270

Phenol
bis(2-Chloroethyl) ether 450000 U
2-Chlorophenol 450000 U
1,3-Dichlorobenzene 450000 U

Hart Crowser
L:\Notebooks\1949900_Kosmos_Mill_Oil_Cleanup\Deliverables In-Basket\Data Summary Report\Appendix B - AIRO Rpt\AIRO Historical

Data-Waste Oil



Table B-3 - Analytical Results for Waste Oil Sample at Site A Sheet 2 of 3
Sample ID 72101
Sampling Date 7/21/1992
Media Waste Oil

1,4-Dichlorobenzene 450000 U
Benzyl Alcohol 450000 U
1,2-Dichlorobenzene 450000 U
2-Mehylphenol 450000 U
bis(2-chloroisopypl)ether 450000 U
N-Nitroso-Di-N-prpylamine 450000 U
Hexachloroethane 450000 U
Nitrobenzene 450000 U
Isophorone 450000 U
2-Nitrophenol 450000 U
2,4-Dimethylphenol 450000 U
Benzoic Acid 2200000
bis(2-Chloroethoxy)methane 450000 U
2,4-Dichlorophenol 450000 U
1,2,4-Trichlorobenzene 450000 U
Naphthalene 520000
4-Chlorozniline 900000 U
Hexachlorobutadiene 450000 U
4-Chloro-3-methylphenol 900000 U
2-Methylnaphthalene 2600000
Hexachlorocyclopentadiene 450000 U
2,4,6-Trichlorophenol 450000 U
2,4,5-Trichlorophenol 450000 U
2-Chloroaphthalene 450000 U
2-Nitroaniline 2200000 U
Dimethyl phthalate 450000 U
Acenaphthylene 450000 U
3-Nitroaniline 450000 U
Acenaphthene 130000
2,4-Dinitrophenol 2200000 U
4-Nitrophenol 2200000 U
Dibenzofuran 450000 U
2,4-Dinitrotoluene 450000 U
2,6-dinitrotoluene 450000 U
Diethylphthalate 450000 U
4-Chlorophenyl phenyl ether 450000 U
Fluorene 240000
4-Nitroaniline 2200000 U
4,6-Dinitro-2-methylphenol 2200000 U
N-Nitrosodiphenylamine 450000 U
4-Bromophenyl phenyl ether 450000 U
Hexachlorobenzene 450000 U
Pentachlorophenol 2200000 U
Phenanthrene 800000
Anthracene 190000
Di-n-butylphthalate 450000 U
Fluoranthene 450000 U
Pyrene 240000
Butyl benzyl phthalate 450000 U
3,3'-Dichlorobenzidine 900000 U
Benzo(a)anthracene 120000
bis(2-ehtylhexyl)phthalate 450000 U
Chrysene 240000

Hart Crowser
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Table B-3 - Analytical Results for Waste Oil Sample at Site A Sheet 3 of 3
Sample ID 72101
Sampling Date 7/21/1992
Media Waste Oil

Di-n-octyl phthalte 450000 U
Benzo(b)fluoranthene 450000 U
Benzo(k)fluoranthene 450000 U
Benzo(a)pyrene 450000 U
Indeno(1,2,3-cd)pyrene 450000 U
Dibenz(a,h)anthracene 450000 U
Benzo(g,h,i)perylene 450000 U

PCB's in mg/kg
EPA Method 8080

Acroclor 1016 1 U
Acroclor 1221 1 U
Acroclor 1232 1 U
Acroclor 1242 1 U
Acroclor 1248 1 U
Acroclor 1254 1 U
Acroclor 1260 1 U

U = Not detected at detection limit indicated.

Hart Crowser
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APPENDIX C 
EMERGENCY INDEPENDENT REMEDIAL  
ACTION COMPLETION SUMMARY 
 

Introduction 
This emergency IRA completion summary details the excavation and off-site disposal of petroleum-
contaminated soil and the construction and installation of a protective cap in association with the 
petroleum seeps observed in the area of the former Kosmos Mill Site. In April 2019, the seeps were 
reported to Ecology. Tacoma Power immediately began investigating the seep and implementing 
measures to mitigate risks to human and environmental health.  

In November 2019, Tacoma Power declared an emergency in order to conduct an IRA at the Site while the 
seep was exposed/accessible and before the water levels were expected to rise. The emergency IRA 
included the following components:  

 Installation of BMPs prior to construction; 

 Design of an engineered cap; 

 Soil excavation from the creek bank and sloping back the bank for proper cap placement; 

 Surface water quality sampling during construction to verify BMP effectiveness; 

 Temporarily collecting construction dewatering discharge; 

 Temporarily stockpiling petroleum-impacted soil separately in the upland area of the Site; 

 Soil sampling and analysis of the bank and creek bed material (remaining in-place) prior to placement of 
the cap; 

 Stockpile sampling and analysis for off-site disposal of the excavated petroleum-contaminated soil; 

 Disposal of approximately 186,200 gallons of construction dewatering discharge to the City of Morton’s, 
PRS Group’s, and City of Tacoma’s wastewater treatment plants; and 

 Disposal of approximately 10,956 tons of petroleum-impacted soil off-site at the Cowlitz County 
Headquarters Landfill and Hillsboro Landfill. 

Details of these components are summarized below. 

Best Management Practices 
BMPs were installed by Tacoma Power, NRC Environmental, and AEC before earth work activities began. 
Ecology reviewed and approved a WQPP that outlined the proposed BMPs and water quality monitoring 
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that would be conducted during construction (Appendix D). The selected and approved BMPs were 
implemented in order to prevent, minimize, and control the discharge of waste and other controllable 
water quality factors associated with the emergency IRA. Erosion and sediment control measures were 
installed and in-place at all times during the emergency IRA work.  

Temporary erosion control measures included plastic sheeting covering during significant weather events, 
straw bales, and plastic-lined silt fence at the bank toe of on Rainey Creek that contained the construction 
area. The silt fence was effectively keyed-in to the bank toe subsurface to prevent sediment discharge off-
site and into the creek. Sea curtains and booms were installed in several locations within the creek, 
downstream of the work area (as shown in Figure 7). Water quality samples from the creek surface waters 
were collected in several locations to monitor and evaluate the effectiveness of the BMPs. The location of 
the BMPs and creek surface water sample locations are shown on Figure 7 in Section 5.4.1. 

Cap Design 
The protective cap consisted of placement of clean sand (6-inch layer) followed by a granular Organoclay 
liner to adsorb any NAPL from water (Reactive Core MatTM [RCM] with Organoclay® by Cetco). Another 
layer of clean sand (8 inches) and a permeable composite geotextile was placed on top of the liner for 
protection prior to covering with an 18-inch thick layer of large quarry spalls (4-8 inch). The cap liner and 
quarry spalls were keyed into the existing grade at the toe of the creek. The slope key is essentially an 
excavated trench at the toe of the slope to key in the liner and riprap. The sides and up-slope segments of 
the cap were also keyed into the respective existing grades with an anchor trench (as shown on Figure C-4) 
to properly secure the RCM liner. Based on the hydraulic calculations (presented in Appendix J), heavy 
riprap was recommended for the riprap slope key at the toe of the slope, and large spalls (or light-loose 
riprap) for the cap cover material. 

Hart Crowser recommended a Reactive Core MatTM (RCM) with Organoclay® by Cetco as a potential BMP, 
because it is a permeable composite of geotextile and granular Organoclay that reliable absorbs NAPL and 
low solubility organics from water. This product is routinely used for embankment seepage control, 
groundwater remediation, and subaqueous caps for contaminated sediments. The product sheet and 
material technical data is provided in Appendix I. The use of the RCM was selected by Tacoma Power as a 
BMP based on the literature search and its application and effectiveness in similar situations. Since time 
was of the essence, as the water elevations in the lake and creek were anticipated to rise, the team 
proceeded with a protective cap utilizing Cetco’s RCM with Organoclay as part of the IRA. No bench-scale 
or pilot study was conducted on the selected BMP based on the time constraints and therefore the design 
relied upon the published data, similar experiences, and collaboration with the Tacoma Power team and 
selected contractor (AEC). 

In order to install the RCM and keep the product securely in place during any fluctuations in Rainey Creek 
water levels, Tacoma Power suggested installing a riprap cover to key-in the RCM product since there was 
limited time available to construct the cap while water levels were down (and the oil seeps were 
accessible). Hart Crowser estimated appropriate riprap sizing and provided a conceptual design that could 
be installed by AEC and field-fitted based on the changing (and unknown) conditions at the Site. The 
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conceptual cap design that was provided to Tacoma Power in November 2019 is illustrated on Figures C-1 
through C-4 and the design details are provided below. 

Basis of Design 
Due to the emergency and urgent nature of the project, Hart Crowser used readily available information, 
similar project experience, and collaboration with AEC and the project team to prepare a conceptual-level 
design. Several assumptions were made in conducting hydrologic and hydraulic analyses, which included a 
high factor of safety to determine the required riprap size for the cap design. Surveyed cross sections of 
the bank, stream channel, and floodplains were not available. Typical bed and bank material descriptions 
and other details were researched but not available to assist in the hydrologic and hydraulic analyses, or to 
help obtain a deeper understanding of the flow conditions associated with the stream reach. The designed 
cap was successfully implemented and installed (field-fitted) in December 2019 by AEC, with oversight by 
Hart Crowser and Tacoma Power. 

Flow Conditions. Typical stream bank restoration efforts are designed to convey the 2-year peak flow at a 
bank-full elevation. The United States Geological Survey (USGS) StreamStats Washington web-based GIS 
application (StreamStats), was used to determine the approximate drainage basin area for the ungauged 
creek. StreamStats provides basin characteristics and flow statistics; it also uses local regression equations 
to calculate the peak flows for a variety of storm events.  

The contributing area from the Rainey Creek drainage basin area is approximately 20.22 square miles that 
is conveyed to/past the seep. The estimated creek flows (including stormwater runoff and snow melt) that 
is conveyed past the seep location is 856 cubic feet per second (cfs) for the 2-year peak flow (Q2) and 2,940 
cfs for the 100-year peak flow (Q100). Details are provided in Appendix J.  

Riprap Sizing. The USGS riprap sizing method (USGS 1986) is based on analysis of field data from 26 sites 
across the northwest (and 39 large storm events at these sites) to relate the hydraulic conditions at the 
site to the performance of the riprap. This method utilizes an average channel velocity in the computation 
of median riprap size. Although this method typically provides overly conservative results, a safety factor 
was also applied due to the significant uncertainties associated with the design parameters, and to 
account for potential higher flow velocities and shear stresses that may occur along the cap structure. 

The velocity and median riprap relationship were correlated resulting in the following equation and results 
are provided in Table C-1:  

D50 = 0.01Va
2.44 

Where  Va = average channel velocity in feet per second (ft/s); and  
D50 = calculated median riprap size in feet 
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Table C-1 – Riprap Sizing Table 

Flow Condition 
Scenario 

Calculated Median 
Riprap Size (D50) a 

Applied Safety Factor Recommended Riprap 
Size 

Low Water Levels  
(slope key area) 

1.27 feet 1.5 x 1.27 = 1.91 feet 
3.0 x 1.27 = 3.81 feet 

Heavy Riprap (WSDOT)  
D50 = 2.2 feet 

Higher Water Levels  
(main cap cover material) 

0.34 feet 1.5 x 0.34 = 0.51 feet 
3.0 x 0.34 = 1.02 feet 

Quarry Spalls or Light 
Loose Riprap (WSDOT) b 
D50 = 0.5 feet  
D50 = 1.1 feet 

Notes: 
a. Riprap size was calculated using the USGS method and checked against the Isbash curve to confirm the material 

size is acceptable. 
b. Large quarry spalls (D50 of 4 to 8 inches) was the recommended minimum size for the cap cover material, but light 

loose riprap would also be acceptable and possibly more readily available and cost effective.  

In addition to the cap design and construction oversight, Hart Crowser representatives also assisted 
Tacoma Power staff with the creek surface water sampling, soil sampling following the completion of 
excavation, and stockpile soil sampling. 

Excavation of Petroleum-Impacted Soil 
To properly install the cap, the creek bank needed to be sloped back to physically construct and 
accommodate the cap structure over the observed oil seep locations Figure 3 illustrates the location of the 
cap area.  

The excavation for the cap area was approximately 160 to 175 feet (northeast to southwest) and 
approximately 130 to 160 feet (northwest to southeast). At the toe of the creek bank, the depth of the 
excavation ranged between approximately 10 feet towards the center of the bank near the oil seep and 
over 20 feet along the north edge. The excavation tapered to approximately 6 inches at the top of the 
slope.  

The cap keyed-in on the top and sides with Detail 1 – RCM Anchor Trench Detail. The bottom of the cap 
was stabilized with Detail 3 – Riprap Slope Key. The depth and details on how they were generally 
constructed are shown on Figure C-4. All of the excavated soil was segregated and stockpiled on the 
eastern side of the Site as illustrated on Figure 2, labeled stockpile area. 

During construction, AEC diverted some of the flow in the bottom of the creek bed away from the cap 
slope key to facilitate construction. The material was not removed, but instead was moved toward the silt 
fence. This work kept the lower flows more in the center of the creek bed and away from the construction. 
The channel that was more clearly defined by this work, was approximately 170 feet long, 7.5 feet wide, 
and 1.5 feet deep. 

During soil excavation of the creek bank, a Hart Crowser field representative was periodically assessing soil 
for environmental impacts using field screening methods, including visual and olfactory observations, 



Site Investigation for the Kosmos Mill Oil Cleanup  |  C-5 
 

  19499-00 
February 19, 2021 

sheen testing, and organic vapors monitoring using a PID. Based on field screening results, soil near the top 
of the bank did not have any obvious environmental impacts within approximately the first two feet bgs 
and tapered to approximately less than 4 inches near the toe of the creek bank. This overburden soil was 
segregated and stockpiled (SP1) in the upland area of the Site for further characterization and to 
determine eligibility for reuse as backfill or for the soil to remain at the Site.  

Hart Crowser observed petroleum-impacted soil beneath the overburden where the oil seeps were located 
on the creek bank and towards upland area to the southeast, as well as in the creek bed adjacent to the 
observed oil seeps. The petroleum-impacted soil near the oil seeps (samples LB-2, LB-3, and UB-1) 
exhibited grey and black staining with strong petroleum-like odors. A strong petroleum-like odor was 
noted from the area of Rainey Creek’s creek bed where sample Creekbed1 was collected. PID readings 
were generally elevated and ranged from approximately 60 to 400 ppm. Petroleum-impacted soil was 
observed below the surface during some grading work near the ravine area to the northeast. Tacoma 
Power staff observed petroleum-impacted soil southwest of the cap footprint as described in Section 7.0. 

An abandoned pipe remnant and an old culvert were discovered while excavating the creek bank, at the 
top of the slope in the upland area east of the original oil seep area and in ravine area, respectively. The 
discovered pipe remnant and the culvert section had some noted seeping water and were removed. 
Another pipe remnant was discovered to the south while excavating near the former building foundations 
(Figure 8). The pipe contained some oily product (NAPL) and part of the pipe was removed. The pipe origin 
is unknown, but may have been related to the former USTs associated with historical mill operations. 

Observed petroleum impacts appeared to extend across a majority of the face of the creek bank where the 
cap was to be placed, which was subsequently excavated and temporarily stockpiled (SP2) in the upland 
area of the Site.  

The cap footprint and excavation were extended northeast to the edge of the ravine area and southeast to 
chase the petroleum-impacted soil. The petroleum-impacted soil was excavated as much as possible; 
however, the lake and creek water levels were rising as precipitation increased and major storm events 
were predicted. The excavation was terminated in order to install the cap and stabilize the Site in a timely 
manner. The petroleum-impacted soil extents were not fully evaluated or removed along the creek bed. 
Along the creek bank, the petroleum-impacted soil that was visible was covered by the cap. On the west 
side of the cap, a vein of petroleum-impacted soil was observed by Tacoma Power staff to be running 
parallel with the creek but covered with four feet of material that did not appear impacted. This vein of 
impacted material extended beyond the cap footprint; however, it is unknown how far it extends (as 
shown in Figure 8). 

Although some residually impacted soil was left in-place, a large amount of petroleum-impacted soil was 
removed from the Site. Selected photos from the emergency IRA are provided in Appendix K. 

After excavation was completed and before the cap was installed, soil confirmation samples were 
collected from the creek bank within the excavated footprint near the observed oil seep. These 
confirmation samples represent in-situ soil conditions and are described in detail in Section 5.2 and 
summarized in Table 3. 
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Rainey Creek Surface Water Monitoring 
BMPs were monitored during excavation activities through surface water sampling of Rainey Creek, per 
the WQPP in Appendix D of this report. Figure 7 illustrates where the BMPs were installed in Rainey Creek. 
The analytical results of the surface water samples are described in Section 5.4.1 and summarized in 
Table 5 for samples collected during excavation activities and in Table 6 for samples collected by Tacoma 
Power after excavation activities. Most of the surface water exceedances observed during excavation 
activities were contained within the sea curtain across Rainey Creek (directly adjacent to the excavation 
area). Only one sample slightly exceeded the zinc indicator level outside the sea curtain; however, 
subsequent surface water sampling during excavation activities at this sample location and downstream 
were below zinc indicator levels. The remaining surface water samples collected during excavation 
activities were within indicator levels, confirming that the BMPs used were effective. 

After excavation was completed, surface water samples that exceeded the indicator levels were possibly 
due to the increase in precipitation and runoff since excavation activities were completed and the 
upstream sample (U-3) contained copper and TPH-O concentrations exceeding indicator levels. 

On-Site Water Treatment System 
Dewatering was performed as needed by AEC on water that accumulated in the construction area 
between the bank and the plastic-lined silt fence for constructing the cap and slope key. The water was 
pumped up the bank to a treatment system that was installed for the purpose of treating the petroleum-
impacted water encountered in the construction area. The dewatering operations and treatment system 
were designed and operated by AEC and their subcontractor, Hydrocon. A Water Treatment Plan by 
AEC/Hydrocon was submitted to Ecology for review and approval. Dewatering from cap construction 
activities was pumped to the uplands to on-site baker tanks for storage, treatment, and possible on-site 
disposal in the former log pond area, as approved by Ecology.  

However, on-site disposal was not possible because of the lack of infiltration of the site soil and the heavy 
rains. Also, treated water was sampled and tested by Hydrocon for petroleum (gasoline, diesel, and oil), 
TSS, BTEX, and total metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc). The 
treated water did not meet the TSS, copper, and zinc water quality limits established in Table 1 of the 
WQPP. After several passes through the treatment system the water still appeared very cloudy and did not 
meet the water quality limits. Modifications to the treatment system were explored; however, there was 
not time to design and test a new system. Therefore, this water was hauled off-site for disposal. 
Approximately 186,200 gallons of impacted water was disposed of off-site at the City of Morton’s, PRS 
Group’s, and City of Tacoma’s wastewater treatment facilities. 

In the final days of hauling the petroleum-contaminated stockpile and construction water, large amounts 
of precipitation prevented the off-site disposal. A temporary surface water diversion trench was graded on 
the east and north sides of the stockpile area to keep the rainwater from accumulating in the stockpile 
area (Figure 2). The stockpile area was lined with plastic sheeting; however, the plastic sheeting was being 
removed when loading the petroleum-contaminated soil in trucks. The baker tanks that were used for 
temporary storage of impacted water were full and could not keep up with the heavy rains; therefore, 
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hauling of the decanted water from the petroleum-contaminated stockpile was limited to the available 
trucks. Sawdust and diatomaceous earth were added to the stockpile until the soil was dry enough to load 
on trucks. After conversations and an on-site visit with Ecology, some of the stockpile decanted water was 
pumped into the log pond for infiltration. This was necessary in order to keep the stockpile area dry 
enough to remove the petroleum-contaminated soil before the entire site was submerged. Pumping to the 
log pond was intermittent over an 8-hour period as required to keep the water level down in the stockpile 
area and began on the afternoon of February 6. On February 7, 2020, AEC was able to resume and 
complete hauling of petroleum-contaminated soil. On February 8, 2020, two water quality samples (Log 
Pond #1 and Log Pond #2, Figure 2) were taken and exceeded indicator levels as defined in the WQPP for 
pH in both samples and turbidity in sample Log Pond #2. 

Soil Stockpile Characterization Summary 
During excavation of the cap area, overburden soil was segregated into separate stockpiles based on 
observed petroleum impacts. Each stockpile was characterized for petroleum, petroleum-constituents, 
and metals. The temporary stockpiles were constructed in the upland area towards the east (Figure 2), and 
placed on and covered with, plastic sheeting. Around the perimeter of the stockpile area plastic-lined silt 
fence was installed, and outside of the silt fence a dewatering trench was constructed to keep stormwater 
runoff (via sheet flow) from contacting petroleum-contaminated soils within the stockpile area. During 
removal of the petroleum-contaminated soil, sumps were installed in the stockpile area to pump impacted 
water to baker tanks for removal. Stockpile BMPs were implemented and maintained by AEC and Tacoma 
Power. 

Approximately 3,000 tons of the observed to be non-impacted soil was stockpiled (SP1) and approximately 
10,956 tons of the petroleum-impacted soil was stockpiled (SP2). Five soil samples were collected from 
SP1 and eleven soil samples were collected from SP2.  

Stockpile samples were analyzed by Friedman and Bruya for one or more of the following:  

 TPH-D 
 TPH-O 
 TPH-G 
 BTEX 
 Total metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver) 
 PAHs, including cPAHs  

The stockpile soil sample analytical results are summarized in Table C-2 and the chemical data quality 
review and laboratory reports are provided in Appendix G. 

Analytical results were compared to the MTCA Method A soil CULs for unrestricted land use. Analytical 
results are summarized below.  

Stockpile SP1 Analytical Results. All the stockpile soil sample results from SP1 were below MTCA Method 
A CULs or the laboratory reporting limits. 
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Stockpile SP2 Analytical Results. Several stockpile soil sample results from SP2 were above applicable 
MTCA CULs for TPH-D, TPH-O, TPH-G, and PAHs, confirming that the petroleum-impacted soil that was 
stockpiled needed to be disposed of off-site at a regulated landfill. 

Petroleum-Impacted Soil Disposal 
The petroleum-impacted stockpile (SP2) was removed and disposed of off-site at Cowlitz County 
Headquarters Landfill and Hillsboro Landfill, Inc. for a total of 10,955.79 tons. The disposal was completed 
on February 7, 2020. 

Since stockpile SP1 did not exceed MTCA Method A soil cleanup levels, the stockpile was left on-site. In 
April 2020, the stockpile was graded and seeded for stabilization. 

Ponded Water Monitoring 
In March 2020, Tacoma Power collected surface water samples (SOP 1 and COP 1) from ponded water in 
the former stockpiled area (Figure 2). Grab samples were collected by directly submerging sample 
containers at the sampling location. The analytical results of the ponded water samples are described in 
Section 5.4.2 and sample results are summarized in Table 6. Both surface water sample results contained 
concentrations of turbidity, copper, and zinc above indicator levels. Sample SOP 1 contained elevated 
concentrations of TPH-D and TPH-O above indicator levels as well as below indicator levels for pH.  

There were no releases of this ponded water outside of the stockpile area. Tacoma Power developed a 
plan to cover the stockpile area with bioretention soil and biofiltration seed to further stabilize the 
stockpile area, fill in the depressed areas to promote drainage, and to promote further vegetation growth. 

Summary and Recommendations 
Approximately 10,956 tons of petroleum-impacted soil and 186,200 gallons of impacted water was 
removed and disposed of off-site. A protective cap was installed along the Rainey Creek bank, which 
included a permeable RCM to treat any residual impacts that remain in-place following the excavation 
work. Some soil with elevated concentrations of TPH-O, TPH-D, and cPAHs were left in-place (samples LB-2 
that was covered by the cap and Creekbed 1) as well as areas observed to have petroleum impacts during 
construction of the cap (northeast near the ravine and southwest near the toe of the creek that was 
covered with non-impacted soil during grading) due to limited time before water levels in the lake and 
creek rose. 

The cap is currently being monitored by Tacoma Power staff through weekly inspections. The Tacoma 
Power inspection form is provided in Appendix L. Tacoma Power inspections began March 17, 2020, and 
shortly after were suspended due to COVID restrictions. Inspections resumed on June 2, 2020, and are 
ongoing. 

Inspections of the protective cap can only be conducted when the cap is exposed. During the recreation 
season (May through September) the reservoir is operated with the goal of keeping the water level at 
elevation 749 feet (753 feet NAVD 88), which results in the cap mostly being underwater. The Tacoma 
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Power staff’s routine visual inspections assess if the protective cap is performing as intended (physical 
isolation, soil stabilization, and chemical isolation). Specific items or processes that may be monitored 
include cap integrity, thickness, and consolidation; the need for cap replenishment; and chemical 
migration potential. 

Capping and natural recovery performance should be monitored over time in order to confirm that the cap 
continues to isolate petroleum-impacted soil and/or that natural recovery processes continue to function. 
This is especially important following high energy disturbances at the Site, such as big storm events, in 
which the mechanism of the remedy can be damaged or when the water levels fluctuate at the Site. For 
example, storm events can expose petroleum-impacted soils that were capped or erode those that were 
previously isolated. Monitoring should confirm that: 

 The thickness of the cap is maintained, and Tacoma Power staff should note any signs of failure such as 
slumping, scouring, and channeling. 

 The edges of the cap are maintained.  

 The bank upstream and downstream of the cap have been maintained. Erosion, especially downstream 
of the Site, shall be monitored for any additional seeps. 

REFERENCES 
USGS 1986. Rock riprap design for protection of stream channels near highway structures; Volume 2, 
Evaluation of Riprap design procedures. By J.C. Blodgett and C.E. McConaughy. Water-Resources 
Investigations Report 86-4128. 1986. 



Table C-2 - Analytical Results for Stockpile Soil Samples Sheet 1 of 2

Sample ID MTCA SP1-1 SP1-2 SP1-3 SP1-4 SP1-5 SP2-1 SP2-2 SP2-3 SP2-4 SP2-5 SP2-6
Sampling Date Method A 12/5/2019 12/5/2019 12/5/2019 12/5/2019 12/5/2019 12/5/2019 12/5/2019 12/5/2019 12/5/2019 12/5/2019 12/6/2019

Cleanup
Level a

TPH in mg/kg
Diesel Range Organics 2000 50 U 83 50 U 50 U 110 50 U 74 170 50 U 50 U 660
Lube Oil 2000 250 U 600 250 U 250 U 620 250 U 480 250 U 250 U 250 U 2300
Gasoline Range Organics 30/100 b 5 U 25 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 25 UJ

Metals in mg/kg
Arsenic 20 1.45 1.57 2.22 1.49 1.38 1.12 1.44 1.31 1 U 1.91 1.81
Barium 65.8 48.6 51.5 61.3 71.9 61.7 60.7 58.7 67 60.6 54.8
Cadmium 2 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chromium 19/2000 c 18.1 12.4 14 14.7 19.1 15.4 14.7 18.6 15.9 18.5 11
Lead 250 6.7 13.1 2.51 2.62 3.29 2.49 16.9 2.44 2.56 3.52 9.06
Mercury 2 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Selenium 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Silver 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

BTEX in mg/kg
Benzene 0.03 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 UJ
Ethylbenzene 6 0.02 U 0.1 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.1 UJ
Toluene 7 0.02 U 0.1 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.1 UJ
Total Xylenes 9 0.06 U 0.3 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.3 UJ

PAHs in mg/kg
Acenaphthene 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.05 U 0.5 U 0.05 U 0.05 U 0.5 U 0.07
Acenaphthylene 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.05 U 0.5 U 0.05 U 0.05 U 0.5 U 0.05 U
Anthracene 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.05 U 0.5 U 0.05 U 0.05 U 0.5 U 0.11
Benz[a]anthracene 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.05 U 0.5 U 0.05 U 0.05 U 0.5 U 0.16
Benzo(a)pyrene 0.1 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.05 U 0.5 U 0.05 U 0.05 U 0.5 U 0.14
Benzo(b)fluoranthene 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.05 U 0.5 U 0.05 U 0.05 U 0.5 U 0.05 U
Benzo(ghi)perylene 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.05 U 0.5 U 0.05 U 0.05 U 0.5 U 0.05 U
Benzo(k)fluoranthene 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.05 U 0.5 U 0.05 U 0.05 U 0.5 U 0.05 U
Chrysene 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.05 U 0.5 U 0.05 U 0.05 U 0.5 U 0.3
Dibenzo(a,h)anthracene 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.05 U 0.5 U 0.05 U 0.05 U 0.5 U 0.05 U
Fluoranthene 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.05 U 0.5 U 0.05 U 0.05 U 0.5 U 0.063
Fluorene 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.05 U 0.5 U 0.05 U 0.05 U 0.5 U 0.14
Indeno(1,2,3-cd)pyrene 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.05 U 0.5 U 0.05 U 0.05 U 0.5 U 0.05 U
Naphthalene 5 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.05 U 0.5 U 0.05 U 0.05 U 0.5 U 0.05 U
Phenanthrene 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.052 0.5 U 0.072 0.05 U 0.5 U 0.41
Pyrene 0.5 U 0.5 U 0.01 U 0.01 U 0.5 U 0.054 0.5 U 0.072 0.05 U 0.5 U 0.66
Total cPAHs TEQ 0.1 NC NC NC NC NC NC NC NC NC NC 0.16
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Table C-2 - Analytical Results for Stockpile Soil Samples Sheet 2 of 2

Sample ID MTCA
Sampling Date Method A

Cleanup
Level a

TPH in mg/kg
Diesel Range Organics 2000
Lube Oil 2000
Gasoline Range Organics 30/100 b

Metals in mg/kg
Arsenic 20
Barium
Cadmium 2
Chromium 19/2000 c

Lead 250
Mercury 2
Selenium
Silver

BTEX in mg/kg
Benzene 0.03
Ethylbenzene 6
Toluene 7
Total Xylenes 9

PAHs in mg/kg
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo(a)pyrene 0.1
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene 5
Phenanthrene
Pyrene
Total cPAHs TEQ 0.1

SP2-7 SP2-8 SP2-9 SP2-10 SP2-11
12/6/2019 12/8/2019 12/8/2019 12/8/2019 12/8/2019

12000 110 4300 440 1700
12000 250 U 4300 870 3000

25 UJ 5 U 240 25 U 110

2.18 1.61 1.59 1.79 1.79
70.1 52.5 42.6 56.9 50

1 U 1 U 1 U 1 U 1 U
12 14.3 12.4 13.5 16.1

21.8 13.5 6.19 6.45 4.91
1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U

0.02 UJ 0.02 U 0.02 U 0.02 U 0.02 U
0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U
0.1 UJ 0.1 U 0.28 0.1 U 0.1 U
0.3 UJ 0.3 U 0.88 0.3 U 0.3 U

0.5 U 0.05 1.2 0.2 0.5 U
0.5 U 0.05 U 0.5 U 0.05 U 0.5 U
0.5 U 0.1 2.1 0.38 0.66

0.52 0.12 1.6 0.3 0.93
0.35 0.071 0.62 0.16 0.72

0.5 U 0.05 U 0.5 U 0.064 0.5 U
0.5 U 0.05 U 0.5 U 0.05 U 0.5 U
0.5 U 0.05 U 0.5 U 0.05 U 0.5 U

0.96 0.19 2 0.52 1.6
0.5 U 0.05 U 0.5 U 0.05 U 0.5 U
0.5 U 0.05 U 0.6 0.12 0.5 U
0.5 U 0.11 2.7 0.45 0.71
0.5 U 0.05 U 0.5 U 0.05 U 0.5 U
0.5 U 0.05 U 0.5 U 0.058 0.5 U
0.9 0.36 8.5 1.4 2.4
2.1 0.43 4.9 1.1 3.7

0.41 0.085 0.80 0.21 0.83
NC=Not Calculated 
U = Not detected at detection limit indicated.
J = Estimated.
a. Method A soil cleanup level for unrestricted land use.
b. 30 mg/kg when benzene is present; 100 when benzene is not detected.
c. 19 mg/kg as Chromium VI/2000 mg/kg as Chromium III.
Detected concentrations are bolded.
Concentrations that exceed cleanup level are shaded.

Hart Crowser
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FIGURE C4 - CAP DETAILS

Reference Number:_______________________
Applicant Name:__________________________
Proposed Project:
_______________________________________
Location:________________________________
                                       Date:__________

Former Kosmos Mill Site
11/20/19

Kosmos Oil Seep - Proposed Cap

Tacoma Public Utilities

Notes:
1. Subgrade preparation. The subgrade surface must be relatively smooth and free of vegetation, sharp-edged rocks, stones, sticks, construction

debris, and other foreign matter that could contact the RCM. All protrusions extending more than 1 inch from the subgrade surface shall be
removed, crushed, or pushed into the surface. Contractor will then compact the existing subgrade and place a minimum 6" layer of clean sand.

2. Slope capping tolerance. The layer thickness shown on the plans for filter material and riprap slope capping materials is a minimum thickness.
Slope capping materials shall be placed within a tolerance of +6 inches.

3. Any impacted soil encountered during earthwork/regrading of slope will be removed by Contractor and disposed of off-site at an appropriate
disposal facility.

4. Contractor shall follow the RCM manufacturer's installation instructions. All RCM panels should lie flat, with no wrinkles or folds, especially at the
exposed edges of the panels. The end of the RCM roll should be placed in an anchor trench at the top of the slope. RCM seams are constructed
by overlapping adjacent panel edges and ends. Care should be taken to ensure that the overlap zone is not contaminated with loose soil or other
debris. Seam should be overlapped by a minimum of 12 inches. If the RCM is damaged (torn, punctured, perforated, etc.) during installation, it
may be possible to repair it by cutting a patch to fit over the
damaged area. Contractor shall place a high-strength geotextile fabric over the RCM for
protection, prior to placing the quarry spalls.

5. Cover Material: Contractor shall carefully place large quarry spalls (4" - 8") and/or light loose
riprap over the high-strength geotextile fabric as shown in the details above.

DETAIL 1 - RCM ANCHOR TRENCH DETAIL

COMPACTED
SOIL BACKFILL

18"

24"

6'

6" SAND

RCM

ROUNDED
CORNER

SLOPE VARIES
(MAX 2:1)

MIN 18" THICK LAYER OF QUARRY
SPALLS (SEE NOTE 2)

ANCHOR TRENCH FOR
RCM (SEE DETAIL 1)

CONTRACTOR TO REMOVE DEBRIS,
REGRADE EXISTING SLOPE TO 2:1
(H:V) MAX, COMPACT SUBGRADE,
PLACE CLEAN SAND LAYER (6"),
PRIOR TO RCM PLACEMENT.

CONTRACTOR TO PLACE A
HIGH-STRENGTH GEOTEXTILE
FABRIC AND 8" OF CLEAN SAND
ABOVE RCM FOR PROTECTION,
FOLLOWED BY COVER MATERIAL.

DETAIL 2 - QUARRY SPALL CAP

REACTIVE CORE MAT WITH
ORGANOCLAY (RCM)

DETAIL 3 - RIPRAP SLOPE KEY

12'

EXISTING
CHANNEL
BOTTOM

9'
LIGHT, LOOSE

RIPRAP

HEAVY
RIPRAP

QUARRY SPALLS

CLEAN SAND (6")

RCM

CLEAN SAND (8")

GEOTEXTILE

ANCHOR TRENCH
(ALSO ALONG ENTIRE

PERIMETER)

8'

3'
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List of Acronyms and Abbreviations 
Acronym / Abbreviation Explanation 

303(d) Section of the Clean Water Act pertaining to Impaired Waterbodies 

BFO Bellingham Field Office of the Department of Ecology 

BMP(s) Best Management Practice(s) 

CESCL Certified Erosion and Sediment Control Lead 

CO2 Carbon Dioxide 

CRO Central Regional Office of the Department of Ecology 

CSWGP Construction Stormwater General Permit 

CWA Clean Water Act 

DMR Discharge Monitoring Report 

DO Dissolved Oxygen 

Ecology Washington State Department of Ecology 

EPA United States Environmental Protection Agency 

ERO Eastern Regional Office of the Department of Ecology 

ERTS Environmental Report Tracking System 

ESC Erosion and Sediment Control 

GULD General Use Level Designation 

NPDES National Pollutant Discharge Elimination System 

NTU Nephelometric Turbidity Units 

NWRO Northwest Regional Office of the Department of Ecology 

pH Power of Hydrogen  

RCW Revised Code of Washington 

SPCC Spill Prevention, Control, and Countermeasure 

su Standard Units 

SWMMEW Stormwater Management Manual for Eastern Washington 

SWMMWW Stormwater Management Manual for Western Washington 

SWPPP Stormwater Pollution Prevention Plan 

TESC Temporary Erosion and Sediment Control 

SWRO Southwest Regional Office of the Department of Ecology 

TMDL Total Maximum Daily Load 

VFO Vancouver Field Office of the Department of Ecology 

WAC Washington Administrative Code 

WSDOT Washington Department of Transportation 

WWHM Western Washington Hydrology Model 





Water Quality Protection Plan  

Table of Contents 

Introduction ....................................................................................................................... 6 
General purpose of the WQPP ............................................................................................ 6 
Existing permits and regulations .......................................................................................... 6 
Project Summary ............................................................................................................... 6 
Project Location: ............................................................................................................... 7 
Project Description:........................................................................................................... 7 
Project Narrative ................................................................................................................ 8 
Work Sequence .................................................................................................................. 8 
Erosion, Sediment and Pollution Control Best Management Practices (BMPs) ........... 9 
General BMPs ..................................................................................................................... 9 
Site-Specific BMPs .............................................................................................................10 
Site-specific Near- and/or In-Water BMP narrative .............................................................10 
Specific Work Areas/Activities ............................................................................................12 
1. Installation of BMPs ....................................................................................................12 

Location of Activities and Associated BMPs ...................................................................12 

2. Establishment/reinforcement of access roads .............................................................12 
Location of Activities and Associated BMPs ...................................................................12 

3. Excavation and grading ..............................................................................................12 
Location of Activities and Associated BMPs ...................................................................12 

4. Transportation and storage of spoils ...........................................................................12 
Location of Activities and Associated BMPs ...................................................................12 

5. Creation of preferrential water path within the stream bed through limited dredging
actions ................................................................................................................................12 

Location of Activities and Associated BMPs ...................................................................12 

6. Placement of rip-rap slope key ....................................................................................13 
Location of Activities and Associated BMPs ...................................................................13 

7. Construction of cap .....................................................................................................13 
Location of Activities and Associated BMPs ...................................................................13 

8. Removal of BMPs .......................................................................................................13 
Location of Activities and Associated BMPs ...................................................................13 

Monitoring/Sampling Methodology .................................................................................13 
Applicable project criteria and information: .........................................................................15 
Contingency Plan .............................................................................................................15 
Site Inspections ................................................................................................................15 
Reporting ..........................................................................................................................16 
Appendices .......................................................................................................................17 
Appendix A: HPA ................................................................................................................17 
Appendix B: NWP 38 letter of coverage ..............................................................................24 
Appendix C: Timeline (November 12, 2019) .......................................................................29 
Appendix D: Site maps .......................................................................................................31 

 Kosmos Oil Seep Exploration and Capping                                                  i



Water Quality Protection Plan                              ii 

Appendix E: Table of parameters, analytical methods, detection limits and   quantitation 
levels ..................................................................................................................................34 
Appendix F: Table of project contacts .................................................................................37 
Appendix G: Site Inspection Form ......................................................................................39 

Kosmos Oil Seep Exploration and Capping



Water Quality Protection Plan Kosmos Oil Seep Exploration and Capping                                         Page 6

Introduction 

General purpose of the WQPP 
The Water Quality Protection Plan (WQPP) is a compliance tool that provides the Washington 
State Department of Ecology (Ecology) with “reasonable assurance” of the protection of water 
quality.  

Existing permits and regulations 

Number Date(s) 
401 WQC 11-2001 01/15/2002 

HPA Emergency Verbal HPA (Scott Brummer) 
2019-5-129+01 

11/26/2019 
12/06/2019 - 01/24/2020 

USACE 404 
Nationwide 

NWS-2019-941-WRD  
(NWP 38 - Cleanup of Hazardous and Toxic Waste) 11/26/2019 - 03/18/2022 

Project Summary 
• Project/Site Name: Kosmos Oil Seep Exploration and Capping
• Street/Location: Champion Haul Road
• City: Glenoma
• County: Lewis
• State: WA
• Zip code: 98336
• Parcel Number: 30775001000
• Location (lat/long): 46.492262, -122.191761
• Waterbody: Riffe Lake/Rainey Creek
• FERC License Number: 2016

This document presents the Water Quality Protection Plan (WQPP) for activities related to the 
Kosmos Oil Seep Exploration and Capping located in Lewis County, Washington. Activities 
performed under this WQPP are covered by Tacoma Power’s Hydraulic Project Approval (HPA) 
issued by Washington Department of Fish and Wildlife (WDFW) and Clean Water Act Section 
404 Nationwide Permit (NWP) issued by the United States Army Corps of Engineers. WDFW 
(Scott Brummer) issued an emergency verbal permit on November 26, 2019. The Emergency 
HPA (Permit Number: 2019-5-129+01) was issued on December 6, 2019 and covers a period of 
November 26, 2019 through January 24, 2020 (Appendix A). Tacoma Power obtained coverage 
under NWP 38 – Cleanup of Hazardous and Toxic Waste from the USACOE in an emailed letter 
(NWS-2019-941-WRD) on November 26, 2019 (Appendix B). NWP authorization is valid until 
March 18, 2022, unless the NWP is modified, reissued, or revoked prior to that date.  

This WQPP describes the project area, activities performed, and Best Management Practices 
(BMPs) utilized to prevent environmental degradation resulting from the actions of capping 
contaminated soils and exploratory drilling/test pits to characterize the source and extent of 
contamination. The Washington Department of Ecology (Ecology) regulates hydroelectric 
projects as it relates to Section 401 Water Quality Certification (WQC) of the Federal Water 
Pollution Control Act (Clean Water Act 33) (U.S.C § 1341). Specific WQC conditions for the 
Cowlitz Hydroelectric Project (FERC No.2016) are found in the WQCs dated 1/15/2002 (Order 
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11-2001), amended date 8/20/2002 (Amended Order No. DE02WQSR-4098A-01), and
supplemental date 6/18/2003 (Supplemental Order in 01SEASR-3367). Tacoma Power, per
Ecology’s guidance, has prepared this WQPP to comply with the above referenced documents.
It is our intent to proceed with this work as soon as Ecology has provided written approval of this
document and all required permits have been obtained.

Project Location: 
The site is located adjacent to both an abandoned industrial sawmill that was part of a 1992 
environmental cleanup and the former town of Kosmos which was inundated following 
construction of Mossyrock Dam. It is situated along Rainey Creek in the Kosmos Flats area next 
to Riffe Lake. Rainey Creek flows into Riffe Lake and at times, Riffe Lake backwaters into 
Rainey Creek. From the intersection of Highway 12 and Kosmos Road continue south along 
Kosmos Road for approximately 0.1 miles and then take a sharp left onto Champion Haul Road. 
Continue along Champion Haul Road for approximately 1.8 miles and the entrance to the site is 
located on the right. The area is also known as the Dog Mountain landing zone, a site used by 
hang gliders and paragliders. 

Project Description: 
The objective of the project is to stabilize and temporarily cap an area on the the left bank of 
Rainey Creek to prevent discharge of deleterious materials to waters of the state. Investivative 
actions will occur to characterize the extent and source of contamination. A subsequent 
remediation plan will be developed following exploratory/investigative actions and will include an 
additional or updated WQPP.  

The cap is designed to protect Rainey Creek and Riffe Lake from discharge of Bunker C Oil, 
diesel, gasoline, and potential metals. Bunker C oil was discovered seeping from an eroded 
bank along Rainey Creek in April 2019 and reported to the Washington Department of Ecology 
(Ecology). Tacoma Power met with Ecology (Spills Program and Toxics Cleanup Program) on 
site and implemented periodic visual inpections following discovery of the initial seeps. Tacoma 
Power's environmental consultant assessed the site but the seeps were inundated by Riffe Lake 
during the evaluation. Following the recreation season, the elevation of Riffe Lake dropped and 
the site was again exposed. During subsequent visual inspections additional upland oil areas 
were discovered. Tacoma Power contracted with Hart Crowser to conduct exploratory actions to 
determine the source and extent of the contaminants and during the site visit additional upland 
oil areas were again observed. An oil sheen was first observed at the site on the surface of 
Rainey Creek in October 2019. Tacoma Power and our contractor (NRC Environmental 
Services) immediately installed BMP's (oil absorbant booms, oil snares, oil absorbant wattles), 
reported the oil sheen to Ecology and asked for technical assistance. Tacoma Power in 
collaboration with the regulatory agencies made a decision to design and install a temporary 
cap for protection of the site from potential bank failure associated with high inflow events and 
prevention of discharge of contaminents to Rainey Creek/Riffe Lake. Anderson Environmental 
Consulting (AEC) has been contracted to construct the cap and associated components of the 
project. Following construction of the cap, Hart Crowser will continue with 
exploratory/investigative actions to determine the pathway and source of contamination. 

Ecology’s Hydroelectric WQ Compliance Manager was provided a timeline on November 12, 
2019 that included actions/events with corresponding water surface elevations of Riffe Lake that 
occurred since filling of an ERTS incident (#688792) on April 26, 2019 (Appendix C).  
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Project Narrative 
Placement of the cap along a portion of the left bank of Rainey Creek is anticipated to occur 
while the elevation of Riffe Lake is below approximately 720 feet to facilitate working in the dry 
as is practical. When Riffe Lake elevations are below 720 feet the project site is not 
backwatered by Riffe Lake. Cap construction is expected to be completed in approximately ten 
(10) days. Best Management Practices (BMPs) will be installed prior to construction and
monitored continually for effectivness throughout the project. Equipment utilized for the project
will likely include excavators, bulldozers, heavy trucks and hand tools. Construction will consist
of establishment/reinforcement of the construction entrance and access roads, excavation and
grading the bank to create an approximate 2:1 slope with potential benches to support the cap
materials, potential limited dredging of a small portion of the creek channel to facilitate creation
of a preferential path for water in an attempt to keep the work area as dry as possible,
transportation of spoils (both contaminated and uncontaminated) to stockpile locations,
transportation of contaminated spoils to a disposal facility, placement of a rip-rap slope key at
the toe of the slope and construction of the cap itself. The cap structure upslope of the rip-rap
slope key will consist of the following:  a layer of sand, an organoclay reactive core mat (RCM),
an additional layer of sand, high strength geotextile fabric and a top layer of quarry spalls.

The majority of actions performed will be near- or in-water activities with only 
establishment/reinforcement of access roads, transportation of spoils, stockpiling of spoils and 
disposal of spoils occurring in the upland areas. Below is a description of each action addressed 
by this WQPP. Site maps included in Appendix D illustrate the locations of activities, monitoring 
compliance points and associated BMPs employed to minimize environmental impacts to the 
aquatic and terrestrial communities.  

Work Sequence 
1) Installation of BMPs (effectivness of BMPs will be monitored throughout the project and
adaptive management employed to assure adequate protections are in place and functioning)

2) Establishment/reinforcement of access roads

3) Excavation and grading

4) Transportation and storage of spoils

5) Creation of preferrential water path within the stream bed through limited dredging

6) Placement of rip-rap slope key to support cap

7) Construction of cap

• Placement and grading of sand
• Placement of RCM
• Placement and grading of sand
• Placement of high strength geotextile fabric
• Placement of quarry spalls

7) Removal of BMPs

8) Summary report sent to Ecology



Water Quality Protection Plan Kosmos Oil Seep Exploration and Capping                                      Page 9 

Erosion, Sediment and Pollution Control Best Management Practices (BMPs) 
This Water Quality Protection Plan (WQPP) describes BMPs associated with the Kosmos Oil 
Seep Exploration and Capping. Personnel noted in the Relevant Project Contacts section below 
will ensure proper implementation and effectiveness of the WQPP. Should the measures initially 
installed prove to be inadequate, the personnel identified in the Relevant Project Contacts 
section will immediately implement additional measures to protect receiving waters; and 
immediately contact Ecology’s Hydroelectric WQ Compliance Manager, Carol Serdar. Where 
appropriate, additional contingency measures are not limited to those mentioned. This plan 
recognizes the obligation to employ all known and reasonable methods of prevention, control 
and treatment (AKART) to prevent pollution of the waters of the State of Washington. 
Appropriate BMPs to prevent erosion and sedimentation, and identify, reduce, eliminate or 
prevent water pollution associated with construction activities and capping of contaminated soils 
will be implemented.  

This WQPP is a living document (with Ecology WQ Program oversight) and adaptive 
management employing AKART is expected at all locations. The following BMPs may be 
utilized and are included in the attached site plans (Appendix D).  

General BMPs 
1) Equipment utilized will be free of external petroleum based products while working
in- or near-water.

2) Accumulations of soils or other debris will be removed from the drive mechanisms
and undercarriage of utilized equipment prior to performing work.

3) Equipment will be checked for leaks and necessary repairs prior to commencing in- 
or near-water actions.

4) Equipment will be positioned to protect and minimize disturbance to riparian
vegetation.

5) Equipment will remain on developed roadways and structures as practical.

6) Equipment will operate below ordinary high water but drive mechanisms (wheels,
tires, tracks, etc.) will not enter the wetted perimeter.

7) Refueling activities will be performed a minimum of 50 feet from waters of the state
and secondary containment will be utilized.

8) All equipment with fuel will have secondary containment for 120% capacity of fuel
potenial in the equipment.

8) Dump truck bed will be sealed or lined to prevent leakage of saturated spoils and
debris.

9) Spoils will not be stockpiled in or adjacent to waters of the state to prevent turbid
backflow.

10) Water quality will be monitored as appropriate (see Monitoring section below; map
of monitoring sites may be found in  Appendix D).
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 Site-Specific BMPs 
BMPs and methodologies found in the 2012 Stormwater Management Manual for Western 
Washington (updated 2014) that may be utilized include: 

BMP C105: Stabilized Construction Entrance / Exit 
BMP C107: Construction Road/Parking Area Stabilization 
BMP C123: Plastic Covering 
BMP C150: Materials on Hand 
BMP C153: Material Delivery, Storage and Containment 
BMP C160: Certified Erosion and Sediment Control Lead 
BMP C162: Scheduling 
BMP C233: Silt Fence 
BMP C236: Vegetative Filtration (for discharge of clean water) 
BMP C251: Construction Stormwater Filtration 
Pumps, lines and dispersion equipment 

BMPs, details, and installation guidelines found in WSDOT’s Best Management Practices, 
Regional Road Maintenance Program List of BMPs, and Best Management Practices Field 
Guide for ESA § 4 (d) Habitat Protection that may be utilized include: 

Construction Access Road 
Dewatering 
Plastic Covering 
Rip Rap 
Sandbags 
Silt Fence 
Sweeping (of Champion Haul Rd. to assure any track out is addressed) 

  Turbidity Curtain/Sea Curtain 

Alternative BMPs utilized but not included in the references above include: 

Alternative BMP: Geomembrane Base 
Alternative BMP: Plastic Lined Silt Fence 
Alternative BMP: Reactive Core Mat (organoclay) 
Alternative BMP: Absorbent Oil Booms (assure changing of booms occurs as needed 
Alternative BMP: Hard Containment Boom 
Alternative BMP: Oil Absorbent Pads 
Alternative BMP: Plastic Lined Depression (to contain contaminated water) 
Alternative BMP: Baker Tanks 

*See attached maps in Appendix D for proposed locations of actions, BMPs and monitoring
compliance locations.

Site-specific Near- and/or In-Water BMP narrative 
1) Silt fencing installed along portion of access road adjacent to Riffe Lake.

https://fortress.wa.gov/ecy/madcap/wq/2014SWMMWWinteractive/Content/Resources/DocsForDownload/2014SWMMWW.pdf
https://fortress.wa.gov/ecy/madcap/wq/2014SWMMWWinteractive/Content/Resources/DocsForDownload/2014SWMMWW.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/97039EBD-9E5B-46F0-83F3-34D92C41FA94/0/part2bestmanagementpracticesregionalroadmaintenance.pdf
https://www.wsdot.wa.gov/NR/rdonlyres/EE446F55-047A-4641-93B9-4611B8087EC2/0/RegionalroadsidemaintenanceguidelinesBMPs.pdf
https://www.wsdot.wa.gov/NR/rdonlyres/177E1E03-C638-48B7-BFD6-AFE116721FE7/0/bestmanagementpracticesfieldguideregionalroadmaintenance.pdf
https://www.wsdot.wa.gov/NR/rdonlyres/177E1E03-C638-48B7-BFD6-AFE116721FE7/0/bestmanagementpracticesfieldguideregionalroadmaintenance.pdf
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2) Turbidity curtain installed downstream of site across entire channel.

3) Absorbent oil booms installed downstream of site across entire channel; these will be
continually monitored, and replaced when booms become clogged with sediment/fines or oil.
During replacement of booms the new boom will be installed downstream of the old boom prior
to removal of the old boom.

4) Hard containment boom lined with oil absorbant boom installed along shoreline of seep
slope; boom will be continually monitored, and replaced when clogged with sediment/fines or oil.

5) Oil absorbant pads utilized for clean-up of spot discharges along seep slope and for oil drips
from vehicles; pads will be disposed of properly in plastic garbage bags.

6) Plastic-lined silt fencing installed at toe of seep slope.

7) Water collected on the upslope side of the plastic lined silt fencing will be pumped upland for
vegatative/overland infiltration, deposited into a plastic lined depression or deposited into baker
tanks for treatment if it is contaminated.

8) Base of stockpile location lined with plastic or geomembrane (if geomembrane is permeable it
will not be used).

9) Stockpiles covered with plastic sheeting and sand bags; straw bales at base of slope will be
wrapped with plastic covering to shed water off the stockpile.
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Specific Work Areas/Activities 

1. Installation of BMPs
Location of Activities and Associated BMPs 
See attached maps (Appendix D). 

Description of Activities:  
BMPs installed for in- or near-water work. 

2. Establishment/reinforcement of access roads
Location of Activities and Associated BMPs 
See attached maps (Appendix D). 

Description of Activities:  
Placement of geotextile fabric on potential access roads, construction entrance 
and parking areas. Utilization of heavy trucks, bulldozers and excavators to 
place, grade and compact quarry spalls for access roads, construction entrance 
and parking areas. 

3. Excavation and grading
Location of Activities and Associated BMPs 
See attached maps (Appendix D). 

Description of Activities:  
Excavators and bulldozers utilized to remove material for establishment of 
approximate 2:1 grade with potential benching at several elevations; Removed 
spoils immediately loaded into dump truck with sealed beds. Removed spoils will 
not be allowed to dewater over water or along shorelines. 

4. Transportation and storage of spoils
Location of Activities and Associated BMPs 
See attached maps (Appendix D). 

Description of Activities:  
A depression(s) will be created and lined at the upland disposal site for 
deposition and containment of spoils; This location has no potential to discharge 
to waters of the state. 

5. Creation of preferrential water path within the stream bed through
limited dredging actions

Location of Activities and Associated BMPs 
See attached maps (Appendix D). 



Water Quality Protection Plan Kosmos Oil Seep Exploration and Capping                                 Page 13 

Description of Activities:  
Excavator utilized to remove material from the river right streambed and placed 
along the river left streambed to create a temporary pathway for water flow away 
from the project streambank. Dredged materials consisting of gravels, cobbles 
and fines will remain within the established bed of the channel. 

6. Placement of rip-rap slope key
Location of Activities and Associated BMPs 
See attached maps (Appendix D). 

Description of Activities:  
Excavator utilized for placement of rip-rap at toe of slope to function as a slope 
key for the cap. 

7. Construction of cap
Location of Activities and Associated BMPs 
See attached maps (Appendix D). 

Description of Activities:  
Excavator, bulldozer, and handwork utilized for sequenced placement of the 
following onto the prepared base substrate: 

• Layer of sand
• Organoclay RCM
• Additional layer of sand
• High strength geotextile fabric
• Layer of quarry spall.

8. Removal of BMPs
Location of Activities and Associated BMPs 
See attached maps (Appendix D). 

Description of Activities:  
BMPs will be removed and site conditions restored following completion of 
project. Note that several BMPs may be left in place for the remediation phase 
and will be addressed in an updated or new WQPP. 

Monitoring/Sampling Methodology 
Water quality sampling will be performed daily during active slope excavation and grading. 
Sampling will consists of: 1) grab samples to be analyzed by an accredited laboratory; and 2) 
insitu sampling (for turbidity and pH) performed using calibrated instrumentation or strip 
technology. All holding times for the methodologies required will be adhered to. The table 
included in Appendix E describes the parameters, analytical methods, detection limits (DLs) and 
quantitation levels (QLs) Ecology requires for these activities. All final sample reports and 



Water Quality Protection Plan Kosmos Oil Seep Exploration and Capping                                   Page 14 

chains of custody with be provided to Ecology within 24-hour of receipt. Sampling will continue 
as directed until Ecology has provided authorization to modify the sampling regime.  

Sampling water in Rainey Creek and Riffe Lake will occur to establish hardness values; this will 
be reported to Ecology’s Hydroelectric WQ Compliance Manager to ensure the table included in 
Appendix E remains adequate for protecting waters specific to Rainey Creek and Riffe Lake. 

Initial grab sampling will be performed at four locations. These include: 1) approximately 100 
feet upstream of the site (to establish background levels); 2) on the upslope side of the 
alternative BMP consisting of silt fence lined with plastic (to establish if water seeping from the 
site is contaminated); 3) Live water located immediately outside (waterward) of alternative BMP 
consisting of silt fence lined with plastic (to establish if containment by BMPs is effective and if 
additional measures need to be implemented); and 4) in Rainey Creek downstream of 
excavation area (between booms where new oil contamination of booms was found on 
December 6, 2019). Sampling at the upstream location and upslope of the silt fence lined with 
plastic will only occur the initial day of sampling but may be modified as needed. Sampling of 
live water immediately outside of the installed BMPs (identified as location 3 above) will occur 
daily during active slope excavation and grading. 

Insitu sampling for turbidity and pH will occur by instrumentation or other reliable technologies in 
conjunction with all grab samples in addition to locations 150 feet and 300 feet downstream of 
the active site. All data will be recorded in a site log and provided to Ecology. 

Visual turbidity monitoring of Rainey Creek will be performed throughout construction. Visual 
turbidity monitoring will be employed throughout construction actions. Per WAC 173-201A-200 
(1)(e)(i), a temporary area of mixing shall be as follows: 

o (A) For waters up to 10 cfs flow at the time of actions, the point of compliance
shall be one hundred feet downstream of the activity causing the turbidity
exceedance.

o (B) For waters above 10 cfs up to 100 cfs flow at the time of actions, the point of
compliance shall be two hundred feet downstream of the activity causing the
turbidity exceedance.

o (C) For waters above 100 cfs flow at the time of actions, the point of compliance
shall be three hundred feet downstream of the activity causing the turbidity
exceedance.

(D) For projects within or along lakes, ponds, wetlands, or other non-flowing waters, the point of
compliance shall be at a radius of one hundred fifty feet from the activity causing the turbidity
exceedance.

Rainey Creek flows during the actions will be approximately 100 cfs or more, therefore the 
intended points of compliance for visual turbidity monitoring are as follows: 

• 300 feet downstream of actions – when site is not backwatered from Riffe Lake
• 150 foot radius from actions – when site is backwatered by Riffe Lake

If a visible turbidity plume is observed at a point of compliance, it will be documented on a site 
inspection form/logbook, actions will be temporarily suspended and Ecology’s SWRO Federal 
Permit Coordinator, Carol Serdar (360-407-6269 or 360-742-9751) will be notified. Work 
stoppage will continue until the turbidity plume has completely dissipated and no visual 
difference in turbidity is perceived. A visible plume is defined as any difference between 
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upstream of the action location and at the downstream compliance points (300 feet downstream 
of action causing discharge), or outside of the 150-foot radius from the activity for work within a 
lake or reservoir. See Appendix F for a table of relevant project contacts. 

All sampling locations are included in Appendix D. 

Applicable project criteria and information: 
Aquatic Life Use Category: Core Summer Salmonid Habitat 

Aquatic Life Turbidity Criteria in Freshwater: 5 NTU over background when the background 
is 50 NTU or less; or A 10 percent increase in turbidity when the background turbidity is more 
than 50 NTU. 

Flow at time of construction: 100 cfs or more 

Temporary area of mixing for turbidity: 300 feet downstream or 150 feet radius (water 
elevation dependant.  

Aquatic Life pH Criteria in Freshwater: pH shall be within the range of 6.5 to 8.5, with a 
human-caused variation within the above range of less than 0.2 units. 

Aquatic Life Dissolved Oxygen Criteria: > 9.5 mg/L 

Aquatic Life Temperature Criteria (Highest 7DAD Max): 16°C (60.8°F) 

Aquatic Life Dissolved Gas Criteria: Total dissolved gas shall not exceed 110 percent of 
saturation at any point of sample collection. 

Contingency Plan 
A contingency plan develops a set of actions to be considered to adaptively manage the project 
site and associated BMPs for the protection of waters from site contaminants. The primary 
contingency plan considered for this project is a water treatment plan. Protective measures that 
may include capturing and treatment of contaminated water within Rainey Creek immediately 
down gradient of the observed seeps may be implemented. HydroCon (environmental 
contractor) is preparing a water treatment plan that will be reviewed and approved by Ecology. 
Flexibility in managing contaminated stormwater and/or contaminated dewatering water will be 
included in the water treatment plan. The general water treatment plan can be characterized as 
follows: 

• Removal of surface water through utilization of pumps and transportation through hoses
to a series of temporary storage tanks stored in the upland area.

• Contaminated water pumped through sand filter to reduce turbidity and then through a
series of granular activated carbon (GAC) to remove contaminants.

• Once analytical testing demonstrates compliance with standards the treated effluent will
be discharged to an upland location(s) that is acceptable to Ecology.

Site Inspections 
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Daily site monitoring/inspections and any other required monitoring will be led by a Certified 
Erosion and Sediment Control Lead (CESCL). A site monitoring/inspections log containing 
monitoring/inspection data (including tables) and comments will be kept on site at all times 
along with this WQPP. A sample site inspection form is included as Appendix G of this 
document. The CESCL will examine discharge for the presence of suspended sediment, 
turbidity, discoloration, and sheen throughout the site (including puddles). They will evaluate 
and document in the monitoring/inspection log the effectiveness of the installed BMPs and 
determine if repair or replacement of any BMP is warranted to improve the quality of project 
discharge. Any major changes to the WQPP and associated BMPs will be reviewed and 
approved by Ecology. 

Surveys for dead, dying or distressed organisms within and downstream of the project site will 
be performed throughout construction and during subsequent water quality sampling events. If 
dead, dying or distressed organisms are observed during surveys all activities causing harm will 
immediately stop and Tacoma Power will notify both the Washington Department of Fish and 
Wildlife and Ecology. Organisms discovered during surveys will be documented on the site 
inspection form and the description will include species identification, count and location. Photos 
of organisms will be included as well. 

Reporting 
The timeline of actions/events with corresponding water surface elevations of Riffe Lake that 
was supplied to Ecology on November 12, 2019 will be updated bimonthly (every two weeks) 
and provided to Ecology. 

A summary report will be provided to Ecology WQ Program within one month of BMP removal. 
The report will include additional water quality monitoring proposed during the time period 
before additional remediation of contaminated soil and groundwater begins. An additional or 
modified WQPP will be developed for the next phase of the project. 

Appendices 
Appendix A: HPA 
Appendix B: NWP 38 letter of coverage 
Appendix C: Timeline (November 12, 2019) 
Appendix D: Site maps 
Appendix E: Table of parameters, analytical methods, detection limits and 
quantitation levels 
Appendix F: Table of project contacts 
Appendix G: Site Inspection Form 



Appendix A:  Hydraulic Project Approval 



PERMITTEE AUTHORIZED AGENT OR CONTRACTOR

Tacoma Power

ATTENTION: Matthew Peter

3628 S 35th St

Tacoma, WA 98409-3115

Project Name: Kosmos Mill Site Oil Seep

Project Description: Tacoma Power requests issuance of an Emergency HPA from Washington Department of Fish 
and Wildlife for the temporary capping of the Kosmos Mill Site Oil Seep. The Kosmos Oil seep 
exploratory project has grown and necessitates capping during the exploratory phase to assure 
the streambank is protected as Rainey Creek rises. In April of this year, Bunker C oil was 
discovered seeping out of an eroded bank along Rainey Creek near Riffe Lake adjacent an 
abandoned industrial sawmill site. At that time, Washington State Department of Ecology 
requested visual inspections of the site. Tacoma started the process to hire a consultant to 
perform a remedial investigation and feasibility study. At that time, the cleanup was not 
considered an emergency and the seeping was thought to be stable. Following the recreation 
season, the elevation of Riffe Lake dropped and the site was exposed.  On October 4th, a 
sheen was discovered. Best Management Practices were installed to stabilize the oil, but these 
elements will not protect the environment sufficiently if they are inundated. As we move further 
into the rainy season, Power Management cannot guarantee lake levels that are required 
prevent inundation due to possible high inflows caused by storm events. Additional seeps have 
been discovered within the last several weeks along with some stress cracks along the top of 
the slope. Additional BMPs were deployed and a plan to temporarily cap the site was 
developed. The Kosmos Mill Oil Seep Cap is designed to protect Rainey Creek and Riffe Lake 
from Bunker C Oil, diesel, and gasoline that is seeping from an eroded bank of the creek. 
Tacoma has declared an emergency and the director has approved waiving the formal bidding 
process to mobilize a contractor to install stabilization measures immediately.

PROVISIONS

TIMING - PLANS - INVASIVE SPECIES CONTROL

1. TIMING LIMITATION: You may begin the project on November 26, 2019 and you must complete the project by
January 24, 2020.

NOTIFICATION REQUIREMENTS

2. PHOTOGRAPHS: You, your agent, or contractor must take photographs of the job site before the work begins and
after the work is completed. You must upload the photographs to the post-permit requirement page in the Aquatic
Protection Permitting System (APPS) or mail them to Washington Department of Fish and Wildlife at Post Office Box
43234, Olympia, Washington 98504-3234 within 30-days after the work is completed.

3. FISH KILL/ WATER QUALITY PROBLEM NOTIFICATION: If a fish kill occurs or fish are observed in distress at the
job site, immediately stop all activities causing harm. Immediately notify the Washington Department of Fish and
Wildlife of the problem. If the likely cause of the fish kill or fish distress is related to water quality, also notify the
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Washington Military Department Emergency Management Division at 1-800-258-5990. Activities related to the fish kill 
or fish distress must not resume until the Washington Department of Fish and Wildlife gives approval. The Washington 
Department of Fish and Wildlife may require additional measures to mitigate impacts.

4. POST-EMERGENCY HPA ISSUANCE: You, your agent, or contractor must contact the Washington Department of
Fish and Wildlife by e-mail at HPAapplications@dfw.wa.gov; mail to Post Office Box 43234, Olympia, Washington
98504-3234; or fax to (360) 902-2946 within ten calendar days after the expiration date of this emergency/imminent
danger HPA to arrange a site visit. The notification must include the permittee's name, project location, starting date,
and the Hydraulic Project Approval permit number. The Habitat Biologist will meet onsite with you or your agent or
contractor to identify impacts that resulted from the emergency work that must be mitigated. The Department will
require a mitigation plan and a memorandum of agreement if the mitigation actions will exceed the statutory time
limitation of this HPA.

STAGING, JOB SITE ACCESS, AND EQUIPMENT

5. Establish staging areas (used for equipment storage, vehicle storage, fueling, servicing, and hazardous material
storage) in a location and manner that will prevent contaminants such as petroleum products, hydraulic fluid, fresh
concrete, sediments, sediment-laden water, chemicals, or any other toxic or harmful materials from entering waters of
the state.

6. This Hydraulic Project Approval authorizes the construction of new temporary access roads.

7. Design and locate new temporary access roads to prevent erosion and sediment delivery to waters of the state.

8. Clearly mark boundaries to establish the limit of work associated with site access and construction.

9. Retain all natural habitat features on the bed or banks including large woody material and boulders. You may move
these natural habitat features during construction but you must place them near the preproject location before leaving
the job site.

10. Station and operate equipment used for this project landward of the ordinary high water line.

11. Equipment used for this project may operate waterward of the ordinary high water line, provided the drive
mechanisms (wheels, tracks, tires, etc.) do not enter or operate waterward of the ordinary high water line.

12. Remove soil or debris from the drive mechanisms (wheels, tires, tracks, etc.) and undercarriage of equipment prior
to operating the equipment waterward of the ordinary high water line.

13. Check equipment daily for leaks and complete any required repairs in an upland location before using the
equipment in or near the water.

14. Use environmentally acceptable lubricants composed of biodegradable base oils such as vegetable oils, synthetic
esters, and polyalkylene glycols in equipment operated in or near the water.

CONSTRUCTION-RELATED SEDIMENT, EROSION AND POLLUTION CONTAINMENT

15. Protect all disturbed areas from erosion. Maintain erosion and sediment control until all work and cleanup of the job
site is complete.

16. All erosion control materials that will remain onsite must be composed of 100% biodegradable materials.

17. Straw used for erosion and sediment control, must be certified free of noxious weeds and their seeds.

18. Stop all hydraulic project activities except those needed to control erosion and siltation, if flow conditions arise that
will result in erosion or siltation of waters of the state.

19. Prevent project contaminants, such as petroleum products, hydraulic fluid, fresh concrete, sediments, sediment-
laden water, chemicals, or any other toxic or harmful materials, from entering or leaching into waters of the state.

20. Route construction water (wastewater) from the project to an upland area above the limits of anticipated floodwater.
Remove fine sediment and other contaminants before discharging the construction water to waters of the state.
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APPLY TO ALL HYDRAULIC PROJECT APPROVALS

LOCATION #1: Site Name: Kosmos Mill Site
100 Champion Haul Rd, Morton, WA 

WORK START: November 26, 2019 WORK END: January 24, 2020

WRIA Waterbody: Tributary to:

26 - Cowlitz Rainey Creek (rb) Cowlitz River

1/4 SEC: Section: Township: Range: Latitude: Longitude: County:

W 1/2 27 12 N 05 E 46.492841 -122.191316 Lewis

Location #1 Driving Directions

21. Deposit waste material from the project, such as construction debris, silt, excess dirt, or overburden, in an upland
area above the limits of anticipated floodwater unless the material is approved by the Washington Department of Fish
and Wildlife for reuse in the project.

22. Deposit all trash from the project at an appropriate upland disposal location.

STREAM BANK PROTECTION

23. Install the toe to protect the integrity of bank protection material.

24. Use clean angular rock to construct the bank protection. The rock must be large enough and installed to withstand
wave action from the reservoir and stream flow. The rock shall be place toa depth that will protect the underlying cap
fabric and maintain slope stability.

25. Do not release overburden material into the waters of the state when resloping the bank.

26. Place bank protection or shoreline stabilization material and biodegradable filter blanket material from the bank or a
barge. Dumping material onto the bank face may occur only if the toe is established and the material can be confined
to the bank face.

27. Reslope the banks to a two foot horizontal and one foot vertical slope or less.

DEMOBILIZATION AND CLEANUP

28. Upon completion of the project, restore the disturbed bed, banks, and riparian zone to preproject condition to the
extent possible.

29. Seed areas disturbed by construction activities with a native seed mix suitable for the site that has at least one
quick-establishing plant species.
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This Hydraulic Project Approval pertains only to those requirements of the Washington State Hydraulic Code, 
specifically Chapter 77.55 RCW.  Additional authorization from other public agencies may be necessary for this project.  
The person(s) to whom this Hydraulic Project Approval is issued is responsible for applying for and obtaining any 
additional authorization from other public agencies (local, state and/or federal) that may be necessary for this project.

This Hydraulic Project Approval shall be available on the job site at all times and all its provisions followed by the person
(s) to whom this Hydraulic Project Approval is issued and operator(s) performing the work.

This Hydraulic Project Approval does not authorize trespass.

The person(s) to whom this Hydraulic Project Approval is issued and operator(s) performing the work may be held liable 
for any loss or damage to fish life or fish habitat that results from failure to comply with the provisions of this Hydraulic 
Project Approval.

Failure to comply with the provisions of this Hydraulic Project Approval could result in civil action against you, including, 
but not limited to, a stop work order or notice to comply, and/or a gross misdemeanor criminal charge, possibly 
punishable by fine and/or imprisonment.

All Hydraulic Project Approvals issued under RCW 77.55.021 are subject to additional restrictions, conditions, or 
revocation if the Department of Fish and Wildlife determines that changed conditions require such action. The person(s) 
to whom this Hydraulic Project Approval is issued has the right to appeal those decisions. Procedures for filing appeals 
are listed below.

MINOR MODIFICATIONS TO THIS HPA: You may request approval of minor modifications to the required work timing 
or to the plans and specifications approved in this HPA unless this is a General HPA. If this is a General HPA you must 
use the Major Modification process described below. Any approved minor modification will require issuance of a letter 
documenting the approval. A minor modification to the required work timing means any change to the work start or end 
dates of the current work season to enable project or work phase completion. Minor modifications will be approved only 
if spawning or incubating fish are not present within the vicinity of the project. You may request subsequent minor 
modifications to the required work timing. A minor modification of the plans and specifications means any changes in the 
materials, characteristics or construction of your project that does not alter the project's impact to fish life or habitat and 
does not require a change in the provisions of the HPA to mitigate the impacts of the modification. If you originally 
applied for your HPA through the online Aquatic Protection Permitting System (APPS), you may request a minor 
modification through APPS. A link to APPS is at http://wdfw.wa.gov/licensing/hpa/. If you did not use APPS you must 
submit a written request that clearly indicates you are seeking a minor modification to an existing HPA. Written requests 
must include the name of the applicant, the name of the authorized agent if one is acting for the applicant, the APP ID 
number of the HPA, the date issued, the permitting biologist, the requested changes to the HPA, the reason for the 
requested change, the date of the request, and the requestor's signature. Send by mail to: Washington Department of 
Fish and Wildlife, PO Box 43234, Olympia, Washington 98504-3234, or by email to HPAapplications@dfw.wa.gov. You 
should allow up to 45 days for the department to process your request.
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MAJOR MODIFICATIONS TO THIS HPA: You may request approval of major modifications to any aspect of your HPA. 
Any approved change other than a minor modification to your HPA will require issuance of a new HPA. If you originally 
applied for your HPA through the online Aquatic Protection Permitting System (APPS), you may request a major 
modification through APPS. A link to APPS is at http://wdfw.wa.gov/licensing/hpa/. If you did not use APPS you must 
submit a written request that clearly indicates you are requesting a major modification to an existing HPA. Written 
requests must include the name of the applicant, the name of the authorized agent if one is acting for the applicant, the 
APP ID number of the HPA, the date issued, the permitting biologist, the requested changes to the HPA, the reason for 
the requested change, the date of the request, and the requestor's signature. Send your written request by mail to: 
Washington Department of Fish and Wildlife, PO Box 43234, Olympia, Washington 98504-3234. You may email your 
request for a major modification to HPAapplications@dfw.wa.gov. You should allow up to 45 days for the department to 
process your request.

APPEALS INFORMATION

If you wish to appeal the issuance, denial, conditioning, or modification of a Hydraulic Project Approval (HPA), 
Washington Department of Fish and Wildlife (WDFW) recommends that you first contact the department employee who 
issued or denied the HPA to discuss your concerns. Such a discussion may resolve your concerns without the need for 
further appeal action. If you proceed with an appeal, you may request an informal or formal appeal. WDFW encourages 
you to take advantage of the informal appeal process before initiating a formal appeal. The informal appeal process 
includes a review by department management of the HPA or denial and often resolves issues faster and with less legal 
complexity than the formal appeal process. If the informal appeal process does not resolve your concerns, you may 
advance your appeal to the formal process. You may contact the HPA Appeals Coordinator at (360) 902-2534 for more 
information.

A. INFORMAL APPEALS: WAC 220-660-460 is the rule describing how to request an informal appeal of WDFW actions 
taken under Chapter 77.55 RCW. Please refer to that rule for complete informal appeal procedures. The following 
information summarizes that rule.

A person who is aggrieved by the issuance, denial, conditioning, or modification of an HPA may request an informal 
appeal of that action. You must send your request to WDFW by mail to the HPA Appeals Coordinator, Department of 
Fish and Wildlife, Habitat Program, PO Box 43234, Olympia, Washington 98504-3234; e-mail to 
HPAapplications@dfw.wa.gov; fax to (360) 902-2946; or hand-delivery to the Natural Resources Building, 1111 
Washington St SE, Habitat Program, Fifth floor. WDFW must receive your request within 30 days from the date you 
receive notice of the decision. If you agree, and you applied for the HPA, resolution of the appeal may be facilitated 
through an informal conference with the WDFW employee responsible for the decision and a supervisor. If a resolution 
is not reached through the informal conference, or you are not the person who applied for the HPA, the HPA Appeals 
Coordinator or designee may conduct an informal hearing or review and recommend a decision to the Director or 
designee. If you are not satisfied with the results of the informal appeal, you may file a request for a formal appeal.

B. FORMAL APPEALS: WAC 220-660-470 is the rule describing how to request a formal appeal of WDFW actions 
taken under Chapter 77.55 RCW. Please refer to that rule for complete formal appeal procedures. The following 
information summarizes that rule.
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A person who is aggrieved by the issuance, denial, conditioning, or modification of an HPA may request a formal appeal 
of that action. You must send your request for a formal appeal to the clerk of the Pollution Control Hearings Boards and 
serve a copy on WDFW within 30 days from the date you receive notice of the decision. You may serve WDFW by mail 
to the HPA Appeals Coordinator, Department of Fish and Wildlife, Habitat Program, PO Box 43234, Olympia, 
Washington 98504-3234; e-mail to HPAapplications@dfw.wa.gov; fax to (360) 902-2946; or hand-delivery to the Natural 
Resources Building, 1111 Washington St SE, Habitat Program, Fifth floor. The time period for requesting a formal 
appeal is suspended during consideration of a timely informal appeal. If there has been an informal appeal, you may 
request a formal appeal within 30 days from the date you receive the Director's or designee's written decision in 
response to the informal appeal.

C. FAILURE TO APPEAL WITHIN THE REQUIRED TIME PERIODS: If there is no timely request for an appeal, the 
WDFW action shall be final and unappealable.

Habitat Biologist Scott.Brummer@dfw.wa.gov  for Director 

WDFWScott Brummer 360-785-0472
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Appendix B:  Nationwide Permit Verification Letter 
 

 

 



DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, SEATTLE DISTRICT 

P.O. BOX 3755 
SEATTLE, WASHINGTON  98124-3755 

 

 

Regulatory Branch November 26, 2019 
 
 
 
 
 
Mr. Matt Peter  
Tacoma Power 
3628 South 35th Street 
Tacoma, Washington  98409 
 

Reference: NWS-2019-941-WRD 
Tacoma Power  
(Kosmos Oil Remediation) 

 
Dear Mr. Peter: 
 

We have reviewed your request to excavate 4,500 square feet of potentially contaminated 
soil and place in two temporary plastic-lined holding areas totaling 4.25 acres, place fill (quarry 
spalls, rip rap, sand, and reactive core matting) in 4,500 square feet of bank, and place fill 
(quarry spalls) over 7420 square feet (temporary access road) for the purpose of stabilization and 
containment (and facilitation of the containment) of an unknown source of Bunker C oil below 
the ordinary high water mark of Riffe Lake and Rainey Creek near Glenoma, Lewis County, 
Washington.  Based on the information you provided to us, Nationwide Permit (NWP) 38, 
Cleanup of Hazardous and Toxic Waste (Federal Register January 6, 2017, Vol. 82, No. 4), 
authorizes your proposal as depicted on the enclosed drawings dated November 22, 2019.   

 
In order for this authorization to be valid, you must ensure the work is performed in 

accordance with the enclosed NWP 38, Terms and Conditions and the following special 
conditions: 

 
a. You must implement and abide by the Endangered Species Act (ESA) requirements 

and/or agreements set forth in your request for emergency action transmitted by email on 
November 22, 2019 in its entirety.  The U.S. Army Corps of Engineers (Corps) made a 
determination of No Effect for all species and critical habitat based on this document.  
Failure to comply with the commitments made in this document constitutes non-compliance 
with the ESA and your Corps permit. 

 
b. You must conduct the work in accordance with the attached Water Quality 

Certification, Order #01SEASR-3367. 
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We have reviewed your project pursuant to the requirements of the Endangered Species Act, 
the Magnuson-Stevens Fishery Conservation and Management Act and the National Historic 
Preservation Act.  We have determined this project complies with the requirements of these laws 
provided you comply with all of the permit general and special conditions. 

 
The Federal Energy Regulatory Commission completed National Historic Preservation Act 

for the proposed activity.  For the purpose of this Department of the Army authorization, we 
have determined this project will comply with the requirements of these laws provided you 
comply with all of the permit conditions.   

 
As part of our permit application review process, we notified Native American tribes that 

have an interest in this area.  The multiple tribes requested to be informed of inadvertent 
discoveries (as noted below) and to be informed of cultural resource monitoring efforts.  Based 
on our coordination, you agreed to provide these reports to the tribes with interest in the area 
which include, but are not limited to the Chehalis Indian Tribe, Cowlitz Indian Tribe, Nisqually 
Tribe, Quinault Indian Nation, and Squaxin Island Tribe.   
 

Please note that National General Condition 21, Discovery of Previously Unknown Remains 

and Artifacts, found in the Nationwide Permit Terms and Conditions enclosure, details 
procedures that must be followed should an inadvertent discovery occur.  You must ensure that 
you comply with this condition during the construction of your project.  
 

The authorized work complies with the Washington State Department of Ecology’s 
(Ecology) Water Quality Certification (WQC) requirements as noted in Special Condition “b”.  
No further coordination with Ecology for WQC is required. 

 
You have not requested a jurisdictional determination for this proposed project.  If you 

believe the U.S. Army Corps of Engineers does not have jurisdiction over all or portions of your 
project you may request a preliminary or approved jurisdictional determination (JD).  If one is 
requested, please be aware that we may require the submittal of additional information to 
complete the JD and work authorized in this letter may not occur until the JD has been 
completed. 
 

Our verification of this NWP authorization is valid until March 18, 2022, unless the NWP is 
modified, reissued, or revoked prior to that date.  If the authorized work has not been completed 
by that date and you have commenced or are under contract to commence this activity before  
March 18, 2022, you will have until March 18, 2023, to complete the activity under the enclosed 
terms and conditions of this NWP.  Failure to comply with all terms and conditions of this NWP 
verification invalidates this authorization and could result in a violation of Section 404 of the 
Clean Water Act and/or Section 10 of the Rivers and Harbors Act.  You must also obtain all 
local, State, and other Federal permits that apply to this project. 
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Upon completing the authorized work, you must fill out and return the enclosed Certificate 

of Compliance with Department of the Army Permit.  Thank you for your cooperation during the 
permitting process.  We are interested in your experience with our Regulatory Program and 
encourage you to complete a customer service survey.  These documents and information about 
our program are available on our website at www.nws.usace.army.mil, select “Regulatory 
Branch, Permit Information” and then “Contact Us.”  If you have any questions, please contact 
Mr. Daniel Krenz at daniel.a.krenz@usace.army.mil or (206) 316-3153. 

 
Sincerely, 
 
 
 
 
Jacalen Printz, Section Chief 
Regulatory Branch 
 

Enclosures 
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cc:  letter only via email to Washington Department of Ecology, Federal Permit Coordinator at: 
ecyrefedpermits@ecy.wa.gov 
 
 
 



 

 

 

 

 

 

 

 

 

 

Appendix C:  Timeline 
 

 

 



4/26/2019: ERTS Incident filed (#688792)

4/29/2019: Ecology (Ron Holcomb) informs TPU of 
issue.

4/30/2019: Photos emailed to Ecology (Carol Serdar).

5/2/2019: Mike Rhubright and Cowlitz Project staff 
meet with Ecology (Ron Holcomb and Kirsten Wecker) 
on site. Ecology requests periodic visual inspections.

5/16/2019: Robinson Noble (Environmental Consultant) 
evaluates site. Seeps are inundated by reservoir elevation.

6/5/2019: Robinson Noble (Environmental 
Consultant) on site and collect water samples 
with bailer in front of inundated seeps.

7/9/2019: Holt Drilling (Drilling Contractor) on location to assess site.

7/18/2019: Tacoma Kosmos Team Kickoff
7/31/19: Consultants Interviewed for Investigation

8/7/19: HartCrower Site Visit  and discovery of upland oil location.

8/9/2019: Sample upland oil location set for testing.

10/4/2019: First oil sheen observed by Cowlitz staff.

10/5/2019: BMPs (Booms) deployed by Cowlitz staff -
Adsorbent boom spanning the entire channel installed 
immediately downstream of the seep site.

10/08/19:  Mike Rhubright contacted Ron Holcomb (Ecology) to 
report intermittent sheen and request technical assistance.

10/10/2019: Soil/oil sample collected with Hart Crowser 
(Environmental Consultant) and NRC (Spill Response Contractor).

10/18/2019: Extensive BMPs deployed by NRC (Spill Response Contractor) 
- $20K Hard/Absorbent Booms and oil snares along shore of seep area.

10/21/2019: Surface sheen observed by Kyrra Wilson during a rain event.

10/22/2019: Mike Rhubright and James Bozic 
collected water samples. No sheen observed.

10/23/2019: Cowlitz staff, Mike Rhubright and James 
Bozic install oil absorbent wattles across seeps.  Additional 
absorbent boom installed further downstream that spans 
the entire channel and is perpendicular to flow.

10/25/2019: Cowlitz staff cover exposed 
seeps with heavy duty plastic sheeting to 
prevent exposure to weather.

10/29/2019: Matt Peter and Mike Rhubright 
meet Ecology (Carol Serdar) for a site visit.
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Appendix D:  Site Maps 
 

 

 



 

Figure 1. Generalized location of actions and associated Best Management Practices (BMPs).  

 

 

 

Construction Access and Haul Route 
 BMP C105: Stabilize Construction Entrance/Exit 

and BMP C107: Construction Road/Parking Area 
o Crushed Gravel 
o Geotextile Fabric 
o Quarry Spalls 

 Sweeping of Champion Haul Rd. 

 

Other BMP’s to be utilized: 
 BMP C150: Materials on Hand 
 BMP C153: Material Delivery, Storage and Containment 
 BMP C160: Certified Erosion and Sediment Control Lead 
 BMP C162: Scheduling 
 Rip-rap (component of caps slope key) 
 Alternative BMP: Reactive Core Mat (component of cap) 
 Alternative BMP: Baker Tanks (see additional map) 

 

 

Stockpile Location 
 Alternative BMP: Plastic Base 
 BMP C123: Plastic Covering (with sandbags) 

 

 

BMP C223: Silt Fence 

 

 

Turbidity Curtain 

 Absorbent Oil Booms 

 

Sea Curtain  
(with 5 foot tail) and two rows 
of absorbent oil booms) 

 

Area of Cap Construction 
(see zoomed in map for additional details, 
BMPs and sampling/compliance points) 

Staging and Materials 
Storage Area  

 

 

Truck and Equipment Wash Area: 
 BMP C123: Plastic Covering  

 

Location of Surface Oil Boils 
 BMP C103: High Visibility Fence 

or similar to delineate locations of contamination and prevent access 

 

 



 

Figure 2. Zoomed in site locations of actions, BMPs and sampling/compliance points. 

 

 

 

U-1 

Turbidity 
Curtain 

 

Alternative BMP: 
Silt Fence with 
plastic sheeting 

 

Absorbent 
Oil Booms 

 DAILY Insitu Sample  
(REQUIRED at waters edge 
during active slope excavation 
and grading 150 ft. and 300 ft. 
downstream of actions; pH and 
turbidity assessed through use 
of instrumentation and/or strip 
technology; visual turbidity 
monitoring for a plume at 
compliance radius’) 
  
 

 

Background Grab Sample  
(Required once to establish baseline conditions and hardness) 

 U-2: Approximately 1200 ft. upstream of work area 
o Not Pictured 

 U-1: Approximately 100 ft. upstream of work area 
  
 

 

Upslope Grab Sample  
(only required to establish if water seeping from 
the site is contaminated and determine if 
treatment is required for dewatered water)  

 D-2: Within work area; upslope side of 
the alternative BMP consisting of silt 
fence lined with plastic. 

 

 

Alternative BMP:  
Hard Containment Boom with 
absorbent oil boom attached 

Downstream Grab Sample  
(non-compulsory) 

 D-3: downstream within a small side 
channel near area of potential seep 
discovered on 12/6/2019. 

 Boom1 (D-4): downstream; two 
booms upstream of turbidity curtain 

 Boom2 (D-5): downstream; one 
boom upstream of turbidity curtain 

 D-6: downstream; upstream side of 
sea curtain  

  
 

 

Potential discharge location(s) and route  
 BMP 236: Vegetative Filtration 

(clean water) 
 Alternative BMP: Plastic Lined 

Depression (contaminated water; 
water to be vactored or pumped to 
Baker Tanks) 

 

DAILY Grab Sample  
(REQUIRED during active slope excavation and grading) 

 D-1: Directly outside work area (non-compulsory) 
 D-1A: Immediately downstream of work area (preferred) 
 D-1B: Approximately 10 feet downstream of work area 

(non-compulsory) 
 

 
Sea Curtain (with 5 foot 
tail) and two rows of 
absorbent oil booms 

 

D-2 

D-1 

D-1A 

D-1B D-3 

Boom1 
(D-4) 

Boom2 
(D-5) 

Alternative BMP:  

Baker Tanks (water 

verified to be 

contaminant free will 

be discharged to 

historic mill pond) 

Staging and Materials 
Storage Area  

 

 

Location of Surface Oil Boils 
 

 

 D-6 



 

 

 

 

 

 

 

 

 

 

Appendix E:  Table of Parameters, Analytical Methods, 
Detection Limits, and Quantitation Levels 

 
 

 



Table. Parameters, analytical methods, detection limits (DLs) and quantitation levels (QLs) shown below, shall be used for water quality monitoring. Other 
methods may be used but must produce measurable results in the sample and be an EPA-approved method in 40 CFR Part 136. If an alternative method is used 
that is not specified in an order or listed below the test method, DL, and QL will be defined in lab and/or monitoring reports. Indicator level values at or below 
those specified in the table are within compliance. 
 
 

Pollutant & CAS No.  

(if available) 

Sampling 

Frequency 

Sample 

Type 

Indicator Level, 

µg/L (unless noted) 

Required 

Analytical 

Protocol 

Detection Level, 

µg/L 

Quantitation 

Level, µg/L 

METALS 

Arsenic, Total (7440-38-2) Daily* Grab  360a 200.8 0.1 0.5 

Chromium, (hex) (18540-29-9) Daily* Grab 15b SM3500-Cr EC 0.3 1.2 

Chromium, Total (7440-47-3) Daily* Grab 259 d 200.8 0.2 1.0 

Lead, Total (7439-92-1) Daily* Grab  23.5a 200.8 0.1 0.5 

Cadmium (7440-43-9) Daily* Grab 1.5a 200.8 0.05 0.25 

Mercury (7439-97-6) Daily* Grab 2.10 a 1631E 0.0002 0.0005 

Copper (7440-50-8) Daily* Grab 7.2 a 200.8 0.4 2.0 

Nickel (7440-02-0) Daily* Grab 652 a 200.8 0.1 0.5 

Zinc (7440-66-6) Daily* Grab 52.7 a 200.8 0.5 2.5 

NONCONVENTIONAL POLLUTANTS 

BTEX (benzene + toluene + ethylbenzene + 

m, o, p xylenes)  

Daily* Grab 2.0 EPA SW 846 

8021/8260 

1.0 2.0 

PETROLEUM HYDROCARBONS 

Gasoline-Range Hydrocarbons  

(NWTPH-Gx)c 

Daily* Grab 250 d NWTPH-Gx 250 250 

Diesel-Range Hydrocarbons  

(NWTPH-Dx)e 

Daily* Grab  250 d NWTPH-Dx 250 250 

Stormwater General Permit Benchmarks 

Parameter   Benchmark Analytical Method 

Turbidity Daily* Grab  25 NTU SM2130 f 

pH Daily* Grab  6.5 - 8.5 SU SM4500-H+ B 



a Acute – Freshwater Toxic Substances Criteria (WAC 173-201A-240); metals for receiving waterbody of hardness value = 40. Hardness will need 

to be verified through sampling and criteria adjusted accordingly. Heavy metal toxicity general decreases in freshwater as hardness increases. 

b Indicator Level total chromium is actually for hexavalent chromium using Acute – Freshwater Toxic Substances Criteria (WAC 173-201A-240), 

National Toxics Rule (40 CFR 131.36). 

c NWTPH-Gx = Northwest Total Petroleum Hydrocarbons –Volatile petroleum products (includes aviation and automotive gasolines, mineral 

spirits, Stoddard solvent and naphtha). 

d No surface water standard, value is laboratory quantitation level. 

e NWTPH-Dx = Northwest Total Petroleum Hydrocarbons – Semi-volatile (“diesel”) for diesel range organics and heavy oils (includes jet fuels, 

kerosene, diesel-oils, hydraulic fluids, mineral oils, lubricating oils, and fuel oils). 

f Or equivalent. 

* Sampling to occur daily during active slope excavation and grading. Frequency and parameters assessed will be modified following cap 

completion. 

 

 



 

 

 

 

 

 

 

 

 

 

Appendix F:  Table of Project Contacts 
 

 

 



Relevant Project Contacts 
Table. Project contacts for actions associated with the Kosmos Oil Seep Exploration and 
Capping.  

Title Name Phone Contact Email Contact 

Project 
Manager 

Jessica 
Knickerbocker 

Office: 253-502-8250 
Cell: 253-389-8044 jknicker@cityoftacoma.org 

Water 
Quality 
Contact 

Matt Peter Office: 253-502-8726 
Cell: 253-740-8609 mpeter@cityoftacoma.org 

Field Crew 
Lead 

Willy Kroll 
(CESCL) 

Office: 253-441-4463 
Cell: 253-405-4245 wkroll@cityoftacoma.org 

Ecology 
Contact Carol Serdar Office: 360-407-6269 

Cell: 360-742-9751 cser461@ecy.wa.gov 

Emergency 
Owner 
Contact 

Chad Chalmers Office: 253-779-7557 
Cell: 360-520-0598 cchalmers@cityoftacoma.org 

Monitoring 
Personnel 

Willy Kroll 
(CESCL) 

Office: 253-441-4463 
Cell: 253-405-4245 wkroll@cityoftacoma.org 

 



 

 

 

 

 

 

 

 

 

 

Appendix G:  Site Inspection Form 
 

 



 Inspection Report 
 
 
 

 

Kosmos Site Inspection Form_APPENDIX G  Rev. 
11/7/05 

1 

Inspections to be completed daily, after 
storm events, or to follow up on BMP 
effectiveness 
 

DATE:       TIME:       

PROJECT NAME: Kosmos Mill Oil Cleanup 

TYPE OF INSPECTION:  Weekly   Post Storm Event 

WEATHER CONDITION: Clear Cloudy  Mist  Rain  Wind  Fog       Temperature 

      Approx. rainfall in last 24hrs (in inches)       Approx. rainfall since last inspection 
OBSERVATIONS:  

Inspection of runoff water for obvious signs of oil sheen, suspended sediment, turbidity, or discoloration plume.  
 Nothing visibly discharging from the site 
 Nothing visible 150 feet downstream 
 Nothing visible 300 feet downstream 

 
 
Inspection of BMPs for performance as intended. 

 Booms are in complete contact with water 
 Booms are functioning and not discharging oil 

 
 
Inspection of slope for new oil seeps.  

 No seep observed 
Note size and location: 
 
 
Inspection of slope for obvious signs erosion. Note size and location: 

 No erosion damage over 2 inches deep  
 
 
Contact Environmental if: 

 Oil sheen is observed outside/downstream of BMPs 
 Oil present in new sweeps/location/greater volume 
 Presents of suspended sediment, turbidity, or discoloration in water is observed outside/downstream of BMPs 

 
 
Other Observations:  
 
 
  

 

INSERT PHOTOS:  

      

  
 



 Inspection Report 
 
 
 

 

Kosmos Site Inspection Form_APPENDIX G  Rev. 
11/7/05 

2 

Inspections to be completed daily, after 
storm events, or to follow up on BMP 
effectiveness 
 

REQUIRED ACTION: 

      

Prepared By:       Representing:       

Others Present:       Representing:       
  
 
Saved: Ebuilder Documents \ C Permit Management \ 02 Inspections and Monitoring \ Visual Inspections 
  

https://app.e-builder.net/da2/documents/FolderList.aspx?FolderID=%7bC7637A19-766A-4E98-B8A3-EF58B6A16D6D%7d&FormsTabOn=1
https://app.e-builder.net/da2/documents/FolderList.aspx?FolderID=%7bC7637A19-766A-4E98-B8A3-EF58B6A16D6D%7d&FormsTabOn=1
https://app.e-builder.net/da2/documents/FolderList.aspx?FolderID=%7bC7637A19-766A-4E98-B8A3-EF58B6A16D6D%7d&FormsTabOn=1
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APPENDIX E 
Global Geophysics, LLC GPR and EM61 Report 

 



Global Geophysics 
P. O. Box 2229 

Redmond, WA  98053 
Tel: 425-890-4321 
Fax: 206-582-0838 

____________________________________________________________________________________________________ 

Global Geophysics 
 

November 19, 2019 Our Ref.:  109-1108.000 

Hart Crowser, Inc. 
3131 Elliot Avenue Suite 600 
Seattle, WA 98121 
 
Attention:  Ms. Angie Goodwin 

RE: REPORT ON THE GEOPHYSICAL SURVEYS COSMOS MILL, MORTON, 
WA 

Dear Ms. Goodwin: 

Global Geophysics conducted geophysical surveys on November 12th and 15th, 2019 at 
Cosmos Mill, near Morton, WA. The proposed objective of the geophysical investigation is 
to assist in locating potential buried tanks. 

METHODOLOGY AND INSTRUMENTATION 

EM61 and GPR were used for this study. The following paragraphs describe the methods and 
field procedures. 

Time Domain Electromagnetic (EM61) 

The time-domain electromagnetic system is capable of detecting buried metal objects. It 
transmits a pulsed electromagnetic field into the ground, which induces eddy currents in buried 
metallic objects. These eddy currents generate secondary electromagnetic fields that are 
detected by the system.  The time duration or decay rate, of the secondary EM field is related to 
the electrical conductivity characteristics of the buried object.  

 A four-channel (gate) high sensitivity metal detector, Geonics EM61 Mk2, was used to 
collect the data along the traverses at 2.5 ft interval. The low channel number (1) represents 
anomalies produced by shallow objects and the high channel number (4) represents 
anomalies produced by deeper objects.  The subsurface depth range is from approximately 1 
to 15 feet.  The data was stored digitally and downloaded after the survey for analysis and 
mapping. 

Ground Penetrating Radar 

The GPR method uses electromagnetic pulses, emitted at regular intervals by an antenna to 
map subsurface features.  The electromagnetic pulses are reflected where changes in 
electrical properties of materials occur such as changes in lithology or where underground 



Ms. Angie Goodwin  November 19, 2019 
Hart Crowser, Inc. -2- 109-1108.000 
 

Global Geophysics 
 

utilities are present. The reflected electromagnetic energy is received by an antenna, 
converted into an electrical signal, and recorded on the GPR unit.  The data is recorded and 
viewed in real time on a graphical display that depicts a continuous profile or cross-section 
image of the subsurface directly beneath the path of the antenna. 

The depth of penetration of the GPR signal varies according to antenna frequency and the 
conductivity of the subsurface material.  The depth of subsurface penetration with GPR 
decreases with an increase in the frequency of the antenna and an increase in soil 
conductivity.  Low frequency antennas (50 to 500 MHz) provide the best compromise 
between obtaining good subsurface penetration and resolution. 

The data were collected along the transects at 5 ft interval using Geophysical Survey 
Systems, Inc. (GSSI) SIR 2000 GPR system with antennas having a center frequency of 200 
MHz. The data was digitally recorded for post processing.  

RESULTS 

1. Area 1: 150 ft in EW direction and 250 ft in NS direction. 
 The EM61 data are contoured and presented in Figure 1. 2D GPR profiles are 

shown in Figures 2 -12. There are 5 high EM response areas: Area A to Area E. 
Area A has a lot of surface metal objects and possible buried metal objects. Area 
B has concrete slabs. Area C and Area D probably have buried metal objects. 
Area D has two metal objects either small UST or broken pipes. 

2. Area 2:  along foundation of an abandoned structure (Figure 13). 
 The EM61 and GPR profiles are presented in Figures 14-16. One large EM 

anomaly locate between ST 148-156 between points E and F may be a UST or 
concrete slab. GPR anomalies are between ST138-146 and a possible trench.  

LIMITATIONS OF THE GEOPHYSICAL METHOD 

Global geophysics services are conducted in a manner consistent with the level of care and 
skill ordinarily exercised by other members of the geophysical community currently 
practicing under similar conditions subject to the time limits and financial and physical 
constraints applicable to the services. GPR and EM61 are remote sensing geophysical 
methods that may not detect all subsurface conditions due to the limitations of the methods, 
soil conditions, size of the features and their depths.   

Sincerely, 

Global Geophysics 

 
John Liu, Ph.D., R.G. 
Principal Geophysicist 
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APPENDIX F 
FIELD EXPLORATION METHODS AND EXPLORATION LOGS 
 
This appendix documents the field exploration methods we used to further assess the environmental 
quality of the soil and groundwater at the Site. The sections are: 

 Explorations and Their Location; 
 Sonic Borings; 
 Test Pits; 
 Soil Sampling Procedures; 
 Soil Screening and Analysis; 
 Groundwater Level Measurements; 
 Groundwater Sampling Procedures; 
 Sample Handling and Laboratory Analysis; and 
 Investigation-Derived Waste Storage and Disposal. 

Explorations and Their Location 
Subsurface explorations for the Site investigation and characterization were sonic borings and test pits. 
Grab groundwater samples were collected from four of the borings. Exploration logs in this appendix show 
our interpretation of the sampling and testing data. The logs indicate the depth at which the physical 
characteristics of soils change; however, the change may be gradual. In the field, we classified the samples 
taken from the explorations according to the methods on Figure F-1 – Key to Exploration Logs. This figure’s 
legend explains the symbols and abbreviations used in the logs. 

Figure 3 shows where the explorations were located. 

Sonic Borings 
Ten sonic borings (B-1 through B-10) were drilled to depths of 40 to 50 feet bgs on December 10, 11, and 
12, 2019. The borings were advanced with an approximately 8-inch diameter sonic drill using a mobile 
tracked rig by a licensed driller (Holt Service, Inc.) subcontracted to Hart Crowser. An environmental 
engineer from Hart Crowser continuously observed the drilling. We obtained soil samples at 5-foot depth 
intervals. All soil samples were classified in accordance with American Society for Testing and Materials 
(ASTM) Method D2488, and pertinent characteristics of the subsurface conditions were recorded on 
boring logs. Detailed logs for each boring are presented at the end of this appendix. 

The sonic drill was steam cleaned between borings to prevent cross-contamination. 

Test Pits 
Four test pits were excavated to depths of 9 to 14 feet bgs on November 11, 2019. Nine test pits were 
excavated to depths of 5 to 20 feet bgs between December 6 and 9, 2019. The test pits were excavated 
using an excavator by a licensed operator (AEC) contracted to Tacoma Power. An environmental engineer 
from Hart Crowser continuously observed the excavation. We obtained soil samples at 2.5 to 5-foot depth 
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intervals. All soil samples were classified in accordance with American Society for Testing and Materials 
(ASTM) Method D2488, and pertinent characteristics of the subsurface conditions were recorded on 
boring logs. Detailed logs for each boring are presented at the end of this appendix. 

Soil Sampling Procedures 
Soil samples were collected for chemical analysis directly from the sonic drill sleeve with a clean stainless-
steel spoon and/or clean disposable nitrile gloves and placed in pre-cleaned, laboratory-supplied glass 
sample jars and 40-milliliter (ml) volatile organics analysis (VOA) bottles supplied by the laboratory. 
Sufficient soil was removed to overfill the 4-ounce glass sample jars. VOA bottles were filled with a 5-gram 
soil plug according to Environmental Protection Agency (EPA) Method 5035 procedures. The jars were 
sealed and labeled. Filled sample jars were stored in an ice-chilled cooler and submitted to the analytical 
laboratory under chain-of-custody protocols. 

Soil Screening and Analysis 
Field screening results were used as a general guideline to identify potential chemical constituents in soil 
samples. In addition, field screening results were used as a basis for selecting soil samples for chemical 
analysis. 

Soil samples were field screened at 2.5- to 5-foot depth intervals for evidence of volatile organic 
compounds (VOCs)-related impacts using (1) visual and olfactory observations, (2) sheen screening, and (3) 
headspace vapor screening using a MiniRAE PID. The effectiveness of field screening varies with 
temperature, moisture content, organic content, soil type, and age of the constituents. Visual examination 
consists of inspecting the soil for evidence of discoloration, staining, and/or abnormal components. Visual 
screening is generally more effective when impacts are related to heavy petroleum hydrocarbons, such as 
motor or hydraulic oil, or when hydrocarbon concentrations are high. 

We tested water sheen by placing a small volume of soil in a pan of water and observing the water surface 
for signs of sheen. Sheens were classified as follows: 

No sheen (NS) No visible sheen on water surface. 

Slight sheen (SS) Light colorless film, spotty to globular; spread is irregular, 
not rapid; areas of no sheen remain; film dissipates rapidly. 

Moderate sheen (MS) Light to heavy film, may have some color or iridescence; 
globular to stringy; spread is irregular to flowing; few 
remaining areas of no sheen on water surface. 

Heavy sheen (HS) Heavy colorful film with iridescence; stringy; spread is rapid; 
sheen flows off the sample; most of the water surface may 
be covered with sheen. 
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Headspace vapor screening is intended to indicate the presence of volatile organic vapors; it involves 
placing a soil sample in a plastic sample bag. Air is captured in the bag and the bag is shaken to expose the 
soil to the air trapped in the bag. The PID probe is then inserted in the bag and the instrument measures 
the concentration of organic vapors in the sample headspace. The highest vapor reading for each sample is 
then recorded on the boring log. The PID measures concentrations in ppm, is calibrated to isobutylene, 
and can typically quantify organic vapor concentrations in the range of 0 to 1,000 ppm. 

All field screening observations were recorded on the boring logs, and this information was used to select 
which samples to submit for chemical analysis. In general, samples with the highest readings were selected 
for analysis. 

Groundwater Level Measurements 
Water level measurements were recorded before groundwater samples were collected on December 11 
and 12, 2019. Depth to water was measured using a water level indicator or oil-water interface probe. The 
probe was cleaned between measurements to prevent cross-contamination of wells. 

Grab Groundwater Sampling Procedures 
Grab groundwater samples were collected from four borings (B-4, B-6, B-7, and B-9) on December 11 and 
12, 2019, and samples were submitted for chemical analysis. Grab groundwater samples were collected 
from temporary wells installed in each borehole location. This consisted of placing a 2-inch diameter, 
schedule-40 slotted screen (0.01-inch or 0.02-inch machine-slotted screen) with polyvinyl chloride (PVC) 
riser into the boring and allowing the system to rest until the water levels stabilizes. A temporary well was 
installed by lowering a five-foot screen section to a depth of 45 to 50 feet below ground surface. 

Prior to sampling, field personnel recorded the depth to water in the borings using a water level indicator. 
Due to the high turbidity encountered in the temporary wells, low-flow sampling was not conducted. The 
low-flow pump was silting up and a more powerful Whale® submersible pump was used. Wells were 
purged at pumping rates were between approximately 0.5 to 1 gallon per minute and sampled at 
approximately 47.5 feet bgs (the middle of the 5-foot temporary well screen e of each boring). Water 
quality parameters were measured using a YSI meter with a flow-through cell. The temporary well was 
purged until conventional parameters (temperature, pH, and conductivity) varied by less than 10 percent. 
Approximately 2 to 4 gallons of water were purged from each temporary well except at boring B-4. The 
temporary well in boring B-4 was not purged prior to the collection of grab groundwater sample because 
of concerns of available groundwater and the boring location was in the active area of cap construction. 

Grab groundwater samples were collected directly from the polyethylene tubing (3/8 inch) into the pre-
cleaned containers provided by the analytical laboratory. The containers were sealed, labeled, and stored 
in an ice-chilled cooler and submitted to the chemistry laboratory under chain-of-custody protocols.  

To prevent cross-contamination of the wells, disposable polyethylene tubing was discarded after each use 
and the pump was refitted with new tubing at each grab groundwater location. The water level indicator 
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and pump were decontaminated between well locations using a non-phosphate-based cleaner and de-
ionized water. Decontamination generally consisted of the following: 

 Tap-water rinse (may consist of an equivalent high-pressure hot-water rinse). Visible soil to be removed 
by scrubbing. 

 Non-phosphate detergent wash, consisting of a dilute mixture of Liqui-Nox® (or equivalent) and tap 
water. 

 Distilled-water rinse. 

Sample Handling and Laboratory Analysis 
At the time of collection, soil and grab groundwater samples were placed in an ice-chilled cooler and 
submitted to the laboratory using chain-of-custody protocols. Soil and grab groundwater samples were 
submitted to Friedman and Bruya, Inc. (F&B) of Seattle, Washington, for chemical analysis. F&B 
subcontracted groundwater analyses for Low Level Mercury and hexavalent chromium to Fremont 
Analytical, Inc. (Fremont) in Seattle, Washington. 

Investigation-Derived Waste Storage and Disposal 
Soil cuttings generated during exploration activities were placed alongside soil stockpiled from the 
protective cap excavation and disposed along with the petroleum-impacted soil after the construction was 
completed. Purge water generated during grab groundwater sampling activities was placed in the baker 
tank being used by the contractor during the protective cap construction and disposed of off-site. 
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Sample Description
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Soil density/consistency in borings is related primarily to the standard
penetration resistance (N). Soil density/consistency in test pits and probes is
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the logs.
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grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing unless presented herein. ASTM D 2488
visual-manual identification methods were used as a guide. Where laboratory testing confirmed visual-manual identifications, then ASTM D
2487 was used to classify the soils.
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petroleum
odor
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No odor
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No odor
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No odor
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No odor
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SILT WITH GRAVEL (ML), moist, dark gray, frequent black hydrocarbon staining.

SILT WITH SAND (ML), moist, brown. [FILL]

CLAYEY SAND WITH GRAVEL (SC), moist, brown. [FILL]

SILTY GRAVEL WITH SAND (GM), some cobbles, moist, black hydrocarbon staining at 13 feet. [FILL]

POORLY GRADED GRAVEL WITH SAND (GP), some cobbles, moist, brown.

SILTY GRAVEL WITH SAND (GM), moist, dark brown to gray.

POORLY GRADED GRAVEL WITH SAND (GP), moist, gray-brown.

SILTY GRAVEL (GM), moist, gray.

Bottom of Borehole at 40.0 feet.
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Figure F-2Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Total Depth: 40 feet Depth to Groundwater: Not Identified

Casing Diameter: NAHole Diameter: 8 inchesLocation: N: 427,060.05  E: 1,214,354.89 (WGS 84)

Ground Surface Elevation:  785.53 feet (NAVD 88)

GS Elev in ft (Tacoma City Light Datum): 781.57Comments:

Date Started: 12/11/19 Date Completed: 12/11/19

Logged by: A. Nakahara Checked by: C. Kroskie Rig Model/Type: TSi 150CC / Track-mounted drill rig

Contractor/Crew: Holt Services, Inc.
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Slight

petroleum
odor

B-2-10
No odor

B-2-15
No odor

B-2-20
No odor
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No odor

B-2-30
No odor

B-2-35
No odor

B-2-40
No odor

B-2-45
No odor
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No odor
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SILTY SAND (SM), moist to wet, gray. [FILL]

SILTY GRAVEL WITH SAND (GM), some cobbles, moist, brown. [FILL]

POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM), some cobbles, moist, dark brown to
brown. [FILL]

SILTY GRAVEL WITH SAND (GM), some cobbles, moist, gray-brown. [FILL]

Frequent black hydrocarbon staining.

Becomes brown.

Becomes dark brown to gray with frequent black hydrocarbon staining.

Becomes gray-brown.

SILTY GRAVEL WITH SAND (GM), some cobbles, moist, gray-brown.

POORLY GRADED SAND WITH GRAVEL (SP), wet, gray, coarse sand.

Bottom of Borehole at 50.0 feet.
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Figure F-3Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Total Depth: 50 feet Depth to Groundwater: Not Identified

Casing Diameter: NAHole Diameter: 8 inchesLocation: N: 427,117.94  E: 1,214,428.27 (WGS 84)

Ground Surface Elevation:  759.40 feet (NAVD 88)

GS Elev in ft (Tacoma City Light Datum): 755.44

Temporary well. Unable to collect groundwater sample.

Comments:

Date Started: 12/10/19 Date Completed: 12/10/19

Logged by: A. Nakahara Checked by: C. Kroskie Rig Model/Type: TSi 150CC / Track-mounted drill rig

Contractor/Crew: Holt Services, Inc.
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No odor

B-3-10

B-3-15
No odor

B-3-20
No odor

B-3-25
No odor

B-3-30
No odor

B-3-35
No odor

B-3-40
No odor
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SILTY GRAVEL (GM), some cobbles, moist, dark brown to light brown. [FILL]

No recovery.

POORLY GRADED GRAVEL WITH SAND (GP), few cobbles, moist, light brown. [FILL]

SILT WITH GRAVEL (ML), moist, dark gray, frequent black hydrocarbon staining. [FILL]

SILTY GRAVEL WITH SAND (GM), some cobbles, moist, gray. [FILL]

Frequent iron oxide staining.
Frequent black hydrocarbon staining.

SILTY GRAVEL WITH SAND (GM), some cobbles, moist, dark brown.

Bottom of Borehole at 40.0 feet.
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Figure F-4Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Total Depth: 40 feet Depth to Groundwater: Not Identified

Casing Diameter: NAHole Diameter: 8 inchesLocation: N: 427,146.23  E: 1,214,486.05 (WGS 84)

Ground Surface Elevation:  759.76 feet (NAVD 88)

GS Elev in ft (Tacoma City Light Datum): 755.80Comments:

Date Started: 12/10/19 Date Completed: 12/10/19

Logged by: A. Nakahara Checked by: C. Kroskie Rig Model/Type: TSi 150CC / Track-mounted drill rig

Contractor/Crew: Holt Services, Inc.
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No odor

B-4-10
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Slight

petroleum
odor

B-4-20
No odor
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Slight

petroleum
odor

B-4-30
No odor

B-4-35
Slight
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odor

B-4-40
No odor

B-4-45
No odor

B-4-50
No odor
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SILT WITH SAND AND GRAVEL (ML), moist, gray. [FILL]

SILTY GRAVEL WITH SAND (GM), some cobbles, moist, gray. [FILL]

Becomes red-brown to gray, frequent iron oxide staining.

Becomes wet, gray to light brown.

Becomes moist, red-brown, frequent iron oxide staining.

Becomes brown.

SILTY GRAVEL WITH SAND (GM), some cobbles, moist, brown.

Bottom of Borehole at 50.0 feet.
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Figure F-5Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Total Depth: 50 feet Depth to Groundwater: 38 feet

Casing Diameter: NAHole Diameter: 8 inchesLocation: N: 427,205.95  E: 1,214,574.98 (WGS 84)

Ground Surface Elevation:  760.04 feet (NAVD 88)

GS Elev in ft (Tacoma City Light Datum): 756.08

Temporary well (B-4-W)  Grab groundwater was collected from a temporary well screened from a depth of 45 to 50 feet.

Comments:

Date Started: 12/11/19 Date Completed: 12/11/19

Logged by: A. Nakahara Checked by: C. Kroskie Rig Model/Type: TSi 150CC / Track-mounted drill rig

Contractor/Crew: Holt Services, Inc.
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Moderate
petroleum

odor

B-5-10

B-5-15
No odor

B-5-20
No odor

B-5-25
No odor

B-5-30
No odor

B-5-35
No odor

B-5-40
No odor
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SANDY SILT (ML), moist, gray, frequent black hydrocarbon staining. [FILL]

No recovery.

SILTY GRAVEL WITH SAND (GM), some cobbles, moist, dark brown, frequent iron oxide staining.

POORLY GRADED GRAVEL WITH SAND (GP), some cobbles, moist, brown.

SILTY GRAVEL WITH SAND (GM), trace cobbles, moist, light brown.

Becomes brown, some cobbles.

SILTY SAND WITH GRAVEL (SM), moist, brown.

Bottom of Borehole at 40.0 feet.
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Figure F-6Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Total Depth: 40 feet Depth to Groundwater: Not Identified

Casing Diameter: NAHole Diameter: 8 inchesLocation: N: 427,043.54  E: 1,214,529.15 (WGS 84)

Ground Surface Elevation:  762.52 feet (NAVD 88)

GS Elev in ft (Tacoma City Light Datum): 758.56Comments:

Date Started: 12/11/19 Date Completed: 12/11/19

Logged by: A. Nakahara Checked by: C. Kroskie Rig Model/Type: TSi 150CC / Track-mounted drill rig

Contractor/Crew: Holt Services, Inc.
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B-6-5
Slight odor

B-6-10
No odor

B-6-15
No odor

B-6-20
No odor

B-6-25
No odor

B-6-30
No odor

B-6-35
No odor

B-6-40
No odor

B-6-45
No odor
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SILT WITH GRAVEL AND SAND (ML), scattered organics, frequent black hydrocarbon staining.
[FILL]

SANDY SILT (ML), moist, gray-brown. [FILL]

SILTY SAND (SM), moist, gray-brown. [FILL]

SILTY GRAVEL WITH SAND (GM), moist, brown, frequent iron oxide staining.

Becomes gray, frequent iron oxide staining.

Becomes gray.

CLAYEY GRAVEL WITH SAND (GC), moist, gray to brown.

POORLY GRADED GRAVEL WITH SAND (GP), moist to wet, brown to black.

Bottom of Borehole at 50.0 feet.
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Figure F-7Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Total Depth: 50 feet Depth to Groundwater: 40.65 feet

Casing Diameter: NAHole Diameter: 8 inchesLocation: N: 427,078.44  E: 1,214,685.99 (WGS 84)

Ground Surface Elevation:  761.67 feet (NAVD 88)

GS Elev in ft (Tacoma City Light Datum): 757.71

Temporary well (B-6-W)  Grab groundwater was collected from a temporary well screened from a depth of 45 to 50 feet.

Comments:

Date Started: 12/12/19 Date Completed: 12/12/19

Logged by: A. Nakahara Checked by: C. Kroskie Rig Model/Type: TSi 150CC / Track-mounted drill rig

Contractor/Crew: Holt Services, Inc.

H
C

 P
U

S
H

 P
R

O
B

E
 -

 J
:\

G
IN

T
\H

C
_

L
IB

R
A

R
Y

.G
L

B
 -

 1
1

/1
1

/2
0

 0
9

:1
7

 -
 \

\S
E

A
F

S
\P

R
O

J
E

C
T

S
\N

O
T

E
B

O
O

K
S

\1
9

4
9

9
0

0
_

K
O

S
M

O
S

_
M

IL
L

_
O

IL
_

C
L

E
A

N
U

P
\F

IE
L

D
 D

A
T

A
\P

E
R

M
_

G
IN

T
 F

IL
E

S
\1

9
4

9
9

0
0

-B
L

.G
P

J
 -

 k
z
l

W
a
te

r 
L
e
v
e
l

W
e
ll 

C
o
n
s
tr

u
c
ti
o
n

 60

 60

 60

 60

 60

 60

 60

 60

 60

0

5

10

15

20

25

30

35

40

45

7
6
0

7
5
5

7
5
0

7
4
5

7
4
0

7
3
5

7
3
0

7
2
5

7
2
0

7
1
5

0

5

10

15

20

25

30

35

40

45



NS

NS

NS

NS

NS

NS
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NS

NS

B-7-5
Slight

petroleum
odor

B-7-10
No odor

B-7-15
No odor

B-7-20
No odor

B-7-25
No odor

B-7-30
No odor

B-7-35
No odor

B-7-40
No odor

B-7-45
No odor
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SANDY SILT (ML), moist, gray to light brown. [FILL]

Becomes brown.

SILTY GRAVEL WITH SAND (GM), trace cobbles, moist, dark brown, frequent iron oxide staining.

Becomes gray to light brown, some cobbles.

Perched water at 20 feet.

CLAYEY GRAVEL WITH SAND (GC), some cobbles, wet, brown to gray.

SILTY GRAVEL WITH SAND (GM), moist, red-brown.

Becomes dark brown.

Becomes brown.

Bottom of Borehole at 50.0 feet.

<0.1
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<0.1

<0.1

<0.1
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<0.1

<0.1

<0.1

ATD

Sample Data

Sonic Core Log
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Figure F-8Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Total Depth: 50 feet Depth to Groundwater: 37.2 feet

Casing Diameter: NAHole Diameter: 8 inchesLocation: N: 426,972.13  E: 1,214,776.20 (WGS 84)

Ground Surface Elevation:  761.95 feet (NAVD 88)

GS Elev in ft (Tacoma City Light Datum): 757.99

Temporary well (B-7-W) Grab groundwater was collected from a temporary well screened from a depth of 45 to 50 feet.

Comments:

Date Started: 12/12/19 Date Completed: 12/12/19

Logged by: A. Nakahara Checked by: C. Kroskie Rig Model/Type: TSi 150CC / Track-mounted drill rig

Contractor/Crew: Holt Services, Inc.
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NS

B-8-5
No odor

B-8-10
Organic odor

B-8-15
No odor

B-8-20
No odor

B-8-25
No odor

B-8-30
No odor

B-8-35
No odor

B-8-40
No odor
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SILTY GRAVEL WITH SAND (GM), moist, dark brown. [FILL]

SILT WITH SAND (ML), moist, light brown. [FILL]

SILTY GRAVEL WITH SAND (GM), trace cobbles, moist, light brown to gray. [FILL]

POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM), some cobbles, moist, light brown.
[FILL]

SILTY GRAVEL WITH SAND (GM), moist, dark brown. [FILL]

Concrete debris at 25 feet.

Becomes light brown.

Bottom of Borehole at 40.0 feet.

<0.1
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<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

Sample Data

Sonic Core Log
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Figure F-9Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Total Depth: 40 feet Depth to Groundwater: Not Identified

Casing Diameter: NAHole Diameter: 8 inchesLocation: N: 427,076.55  E: 1,214,805.23 (WGS 84)

Ground Surface Elevation:  761.43 feet (NAVD 88)

GS Elev in ft (Tacoma City Light Datum): 757.47Comments:

Date Started: 12/10/19 Date Completed: 12/10/19

Logged by: A. Nakahara Checked by: C. Kroskie Rig Model/Type: TSi 150CC / Track-mounted drill rig

Contractor/Crew: Holt Services, Inc.
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NS

NS

NS

NS

NS

NS

B-9-5
Organic odor

B-9-10
No odor

B-9-15
No odor

B-9-20
No odor

B-9-25
No odor, SS

to MS

B-9-30
No odor

B-9-35
No odor

B-9-40
No odor

B-9-45
No odor

B-9-50
No odor
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SILTY SAND WITH GRAVEL (SM), moist, dark brown.

CLAYEY GRAVEL WITH SAND (GC), trace cobbles, moist, light brown.

SILTY SAND WITH GRAVEL (SM), moist, light to dark brown.

Becomes light brown.

Becomes dark gray.

SILTY GRAVEL WITH SAND (GM), some cobbles, moist, dark brown.

Becomes dark brown to gray, moist.

Becomes dark brown.

POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM), wet, dark brown.

Bottom of Borehole at 50.0 feet.
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Sonic Core Log

B-9 Sheet 1 of 1

Figure F-10Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Total Depth: 50 feet Depth to Groundwater: 47.1 feet

Casing Diameter: NAHole Diameter: 8 inchesLocation: N: 427,161.94  E: 1,214,808.90 (WGS 84)

Ground Surface Elevation:  761.5 feet (NAVD 88)

GS Elev in ft (Tacoma City Light Datum): 757.54

Temporary well (B-9-W)  Grab groundwater was collected from a temporary well screened from a depth of 45 to 50 feet.

Comments:

Date Started: 12/12/19 Date Completed: 12/12/19

Logged by: J. Higgins Checked by: C. Kroskie Rig Model/Type: TSi 150CC / Track-mounted drill rig

Contractor/Crew: Holt Services, Inc.
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B-10-5

B-10-10

B-10-15

B-10-20

B-10-25

B-10-30

B-10-35

B-10-40
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SILTY SAND WITH GRAVEL (SM), dark brown to black, frequent black hydrocarbon staining. [FILL]

SILTY GRAVEL WITH SAND (GM), trace cobbles, moist, brown. [FILL]

SILTY SAND WITH GRAVEL (SM), dark brown, frequent black hydrocarbon staining. [FILL]

POORLY GRADED GRAVEL WITH SAND (GP), some cobbles, moist to wet, dark brown. [FILL]

SILTY GRAVEL WITH SAND (GM), few cobbles, moist, dark brown. [FILL]

Concrete debris at 28 feet.

SILTY GRAVEL WITH SAND (GM), some cobbles, moist, dark brown.

Bottom of Borehole at 40.0 feet.
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Sonic Core Log
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Figure F-11Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Total Depth: 40 feet Depth to Groundwater: Not Identified

Casing Diameter: NAHole Diameter: 8 inchesLocation: N: 427,204.00  E: 1,214,904.28 (WGS 84)

Ground Surface Elevation:  761.7 feet (NAVD 88)

GS Elev in ft (Tacoma City Light Datum): 757.74Comments:

Date Started: 12/10/19 Date Completed: 12/10/19

Logged by: A. Nakahara Checked by: C. Kroskie Rig Model/Type: TSi 150CC / Track-mounted drill rig

Contractor/Crew: Holt Services, Inc.
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NS

NS

NS

TP-2-4
No odor

TP-2-8
No odor

TP-2-10.5
No odor

SILTY SAND (SM), (medium dense), moist, brown.

Debris (pipe) at 1.5 feet.

POORLY GRADED GRAVEL WITH SAND (GP), (medium dense), moist, brown.

Bottom of Test Pit at 10.5 feet.

<0.1

<0.1

<0.1

Sample Data

Test Pit Log
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Figure F-12Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Contractor/Crew: Anderson Environmental Contracting, LLC

Rig Model/Type:

GS Elev in ft (Tacoma City Light Datum): 755.96

7' x 13'

Comments:

Total Depth: 10.5 feet Depth to Seepage: Not Encountered

Date Started: 11/26/19 Date Completed: 11/26/19

Logged by: J. Higgins Checked by: C. Kroskie

Location: N: 427,097.36  E: 1,214,403.78 (WGS 84)

Ground Surface Elevation: 759.92 feet (NAVD 88)
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NS

NS

NS

NS

TP-3-8
No odor

TP-3-12
No odor

TP-3-15
No odor

TP-3-20
No odor

SILTY SAND (SM), (medium dense), moist, gray-brown.

SILTY GRAVEL WITH SAND (GM), some cobbles, (medium dense), moist, red-brown.

Bottom of Test Pit at 20.0 feet.

<0.1

<0.1

<0.1

<0.1

Sample Data

Test Pit Log

TP-3 Sheet 1 of 1

Figure F-13Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Contractor/Crew: Anderson Environmental Contracting, LLC

Rig Model/Type:

GS Elev in ft (Tacoma City Light Datum): 753.13

5' x 10'

Comments:

Total Depth: 20 feet Depth to Seepage: Not Encountered

Date Started: 12/5/19 Date Completed: 12/5/19

Logged by: J. Higgins Checked by: C. Kroskie

Location: N: 427,136.76  E: 1,214,407.47 (WGS 84)

Ground Surface Elevation: 757.09 feet (NAVD 88)
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NS

NS

HS

HS

SS

SS

NS

TP-5-2.5
No odor

TP-5-5
No odor

TP-5-8
Strong

petroleum
odor

TP-5-10
Strong

petroleum
odor

TP-5-12
Strong

petroleum
odor

TP-5-15
Moderate
petroleum

odor

TP-5-20
Slight

petroleum
odor

SILTY SAND (SM), (medium dense), moist, brown.

Debris (5-gallon drum and pipes).

SANDY SILT (ML), (hard), moist, gray.
Perched groundwater at 8 feet.

SILTY SAND (SM), (medium dense), moist, gray, frequent iron oxide staining.

SILTY GRAVEL WITH SAND (GM), some cobbles, moist, gray, frequent iron oxide staining.

Bottom of Test Pit at 19.5 feet.

<0.1

<0.1

400.1

469.1

21.3

21.6

9.6

Sample Data

Test Pit Log

TP-5 Sheet 1 of 1

Figure F-14Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Contractor/Crew: Anderson Environmental Contracting, LLC

Rig Model/Type:

GS Elev in ft (Tacoma City Light Datum): 754.49

5' x 20'

Comments:

Total Depth: 19.5 feet Depth to Seepage: Not Encountered

Date Started: 12/5/19 Date Completed: 12/5/19

Logged by: J. Higgins/A. Nakahara Checked by: C. Kroskie

Location: N: 427,213.76  E: 1,214,548.19 (WGS 84)

Ground Surface Elevation: 758.45 feet (NAVD 88)

H
C

 T
E

S
T

 P
IT

 -
 J

:\
G

IN
T

\H
C

_
L

IB
R

A
R

Y
.G

L
B

 -
 1

0
/1

6
/2

0
 1

0
:4

4
 -

 \
\S

E
A

F
S

\P
R

O
J
E

C
T

S
\N

O
T

E
B

O
O

K
S

\1
9

4
9

9
0

0
_

K
O

S
M

O
S

_
M

IL
L

_
O

IL
_

C
L

E
A

N
U

P
\F

IE
L

D
 D

A
T

A
\P

E
R

M
_

G
IN

T
 F

IL
E

S
\1

9
4

9
9

0
0

-B
L

.G
P

J
 -

 k
z
l

0

5

10

15

20

7
5
5

7
5
0

7
4
5

7
4
0

7
3
5

0

5

10

15

20



SS

HS

NS

SS

TP-6-5
Slight

petroleum
odor

TP-6-8
Moderate
petroleum

odor

TP-6-10
No odor

TP-6-12
No odor

6 inches of Concrete.

SANDY SILT (ML), gray to black.

Debris (Two 1.5-inch pipes and seeping oil).

POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM), some cobbles, moist, brown-gray.

Bottom of Test Pit at 12.0 feet.

0.9

3.1

<0.1

<0.1

Sample Data

Test Pit Log

TP-6 Sheet 1 of 1

Figure F-15Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Contractor/Crew: Anderson Environmental Contracting, LLC

Rig Model/Type:

GS Elev in ft (Tacoma City Light Datum): 758.12

Two pipes were discovered, one below the oil boil and one below the 6-inch concrete slab. Pipes run east-west.

Comments:

Total Depth: 12 feet Depth to Seepage: Not Encountered

Date Started: 12/6/19 Date Completed: 12/6/19

Logged by: A. Nakahara Checked by: C. Kroskie

Location: N: 427,103.39  E: 1,214,546.89 (WGS 84)

Ground Surface Elevation: 762.08 feet (NAVD 88)
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SS

HS

HS

HS

SS

TP-7-2.5
Petroleum

odor

TP-7-5
Petroleum

odor

TP-7-7.5
Strong

petroleum
odor

TP-7-10
Strong

petroleum
odor

TP-7-15
No odor

Topsoil, (loose), moist, black, numerous organics (fines and wood debris).

SILTY SAND (SM), (medium dense), moist, black to red-brown, frequent hydrocarbon staining.

Becomes gray.

Becomes dark gray, perched groundwater.

SILTY GRAVEL WITH SAND (GM), some cobbles, (medium dense), moist, red-brown.

Bottom of Test Pit at 16.0 feet.

18.9

53.7

166.3

132.6

6.7

Sample Data

Test Pit Log

TP-7 Sheet 1 of 1

Figure F-16Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Contractor/Crew: Anderson Environmental Contracting, LLC

Rig Model/Type:

GS Elev in ft (Tacoma City Light Datum): 756.78

4' x 16'

Comments:

Total Depth: 16 feet Depth to Seepage: Not Encountered

Date Started: 12/6/19 Date Completed: 12/6/19

Logged by: J. Higgins/A. Nakahara Checked by: C. Kroskie

Location: N: 427,160.69  E: 1,214,556.65 (WGS 84)

Ground Surface Elevation: 760.74 feet (NAVD 88)
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NS

MS

MS

NS

TP-8-3.5
Slight odor

TP-8-6
Slight odor

TP-8-10.5
Slight odor

TP-8-15
No odor

SILTY SAND (SM), brown, scattered organics (wood), metal debris.

Perched water at 5 feet.

Becomes gray.

SANDY SILT (ML), moist to wet, gray.

POORLY GRADED GRAVEL WITH SAND (GP), some cobbles, wet, brown.

Bottom of Test Pit at 15.0 feet.

1.3

8.7

6.0

0.1

Sample Data

Test Pit Log

TP-8 Sheet 1 of 1

Figure F-17Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.

D
e
p
th

 (
fe

e
t)

E
le

v
a
ti
o
n
 (

fe
e
t)

D
e
p
th

 (
fe

e
t)

S
h
e
e
n

G
ra

p
h
ic

 L
o
g

Number
Tests

Material
Description

PID
(ppm)T

y
p

e

L
e

n
g

th
 (

in
c
h

e
s
)

Contractor/Crew: Anderson Environmental Contracting, LLC

Rig Model/Type:

GS Elev in ft (Tacoma City Light Datum): 757.82Comments:

Total Depth: 15 feet Depth to Seepage: Not Encountered

Date Started: 12/6/19 Date Completed: 12/6/19

Logged by: J. Higgins/A. Nakahara Checked by: C. Kroskie

Location: N: 427,038.81  E: 1,214,590.54 (WGS 84)

Ground Surface Elevation: 761.78 feet (NAVD 88)
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NS

NS

NS

NS

TP-10-5
Organic odor

TP-10-10
No odor

TP-10-15
No odor

TP-10-18
No odor

Topsoil, (medium dense), moist, dark brown, numerous organics (fines, roots, wood).

SILTY SAND (SM), moist to wet, dark brown, scattered organics (fines), occasional iron oxide staining.

SILTY GRAVEL WITH SAND (GM), some cobbles, (medium dense), moist, red-brown.

Perched groundwater at 15 feet.

Bottom of Test Pit at 18.0 feet.

<0.1

<0.1

<0.1

<0.1

Sample Data

Test Pit Log

TP-10 Sheet 1 of 1

Figure F-18Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Contractor/Crew: Anderson Environmental Contracting, LLC

Rig Model/Type:

GS Elev in ft (Tacoma City Light Datum): 757.56

4' x 15'

Comments:

Total Depth: 18 feet Depth to Seepage: Not Encountered

Date Started: 12/9/19 Date Completed: 12/9/19

Logged by: J. Higgins/A. Nakahara Checked by: C. Kroskie

Location: N: 427,070.47  E: 1,214,772.03 (WGS 84)

Ground Surface Elevation: 761.52 feet (NAVD 88)
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NS

NS

NS

NS

TP-11-5
No odor

TP-11-12
No odor

TP-11-15
No odor

TP-11-16.5
No odor

SILTY SAND (SM), (medium dense), moist, brown.

SILTY GRAVEL WITH SAND (GM), trace cobbles, (medium dense), moist, red-brown.

Becomes light brown.

Some cobbles.

Bottom of Test Pit at 16.5 feet.

<0.1

<0.1

<0.1

<0.1

Sample Data

Test Pit Log

TP-11 Sheet 1 of 1

Figure F-19Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Contractor/Crew: Anderson Environmental Contracting, LLC

Rig Model/Type:

GS Elev in ft (Tacoma City Light Datum): 757.97Comments:

Total Depth: 16.5 feet Depth to Seepage: Not Encountered

Date Started: 12/9/19 Date Completed: 12/9/19

Logged by: J. Higgins/A. Nakahara Checked by: C. Kroskie

Location: N: 427,032.54  E: 1,214,816.23 (WGS 84)

Ground Surface Elevation: 761.93 feet (NAVD 88)
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NS

NS

TP-12-2.5
No odor

TP-12-4
No odor

SILT WITH SAND AND GRAVEL (ML), brown, numerous organics (roots and fines).

SANDY SILT WITH GRAVEL (ML), wet, brown, scattered organics (fines).
Perched groundwater at 4 feet.

Bottom of Test Pit at 5.0 feet.

<0.1

<0.1

Sample Data

Test Pit Log

TP-12 Sheet 1 of 1

Figure F-20Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Contractor/Crew: Anderson Environmental Contracting, LLC

Rig Model/Type:

GS Elev in ft (Tacoma City Light Datum): 757.83

Perched groundwater filled the test pit.

Comments:

Total Depth: 5 feet Depth to Seepage: Not Encountered

Date Started: 12/9/19 Date Completed: 12/9/19

Logged by: J. Higgins/A. Nakahara Checked by: C. Kroskie

Location: N: 427,176.63  E: 1,214,886.25 (WGS 84)

Ground Surface Elevation: 761.79 feet (NAVD 88)
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NS

NS

NS

TP-13-2.5
No odor

TP-13-5
No odor

TP-13-9
No odor

SILTY GRAVEL WITH SAND (GM), trace cobbles, (medium dense), moist, red-brown.

Few cobbles.

Trace cobbles.

Bottom of Test Pit at 9.0 feet.

<0.1

<0.1

<0.1

Sample Data

Test Pit Log

TP-13 Sheet 1 of 1

Figure F-21Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.

D
e
p
th

 (
fe

e
t)

E
le

v
a
ti
o
n
 (

fe
e
t)

D
e
p
th

 (
fe

e
t)

S
h
e
e
n

G
ra

p
h
ic

 L
o
g

Number
Tests

Material
Description

PID
(ppm)T

y
p

e

L
e

n
g

th
 (

in
c
h

e
s
)

Contractor/Crew: Anderson Environmental Contracting, LLC

Rig Model/Type:

GS Elev in ft (Tacoma City Light Datum): 733.04

7' x 11'

Comments:

Total Depth: 9 feet Depth to Seepage: Not Encountered

Date Started: 11/26/19 Date Completed: 11/26/19

Logged by: J. Higgins Checked by: C. Kroskie

Location: N: 427,286.07  E: 1,214,440.92 (WGS 84)

Ground Surface Elevation: 737.0 feet (NAVD 88)
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NS

NS

NS

TP-14-2.5
No odor

TP-14-5
No odor

TP-14-10
No odor

Topsoil, (loose), moist, dark brown.

SILTY SAND WITH GRAVEL (SM), moist, brown, scattered organics (fines).

SANDY SILT (SM), (very stiff), moist, brown.

Perched groundwater at 6 feet, becomes wet.

SILTY SAND WITH GRAVEL (SM), moist to wet, dark brown.

Bottom of Test Pit at 10.0 feet.

<0.1

<0.1

<0.1

Sample Data

Test Pit Log

TP-14 Sheet 1 of 1

Figure F-22Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Contractor/Crew: Anderson Environmental Contracting, LLC

Rig Model/Type:

GS Elev in ft (Tacoma City Light Datum): 757.40

6' x 9' Slight organic sheen noticed at bottom of the hole.

Comments:

Total Depth: 10 feet Depth to Seepage: Not Encountered

Date Started: 11/26/19 Date Completed: 11/26/19

Logged by: J. Higgins Checked by: C. Kroskie

Location: N: 427,032.63  E: 1,214,487.17 (WGS 84)

Ground Surface Elevation: 761.36 feet (NAVD 88)
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SS

SS

SS

NS

NS

TP-15-4
Slight

petroleum
odor

TP-15-6
Slight

petroleum
odor

TP-15-8
Slight

petroleum
odor

TP-15-11
No odor

TP-15-14
No odor

SILTY SAND (SM), (dense), moist, black, hydrocarbon staining.

Perched groundwater at 4 feet.

Debris (pipe).

SILTY SAND WITH GRAVEL (SM), moist to wet, gray to black, frequent iron oxide staining.

Becomes moist, red-brown.

POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM), moist, red-brown.

Bottom of Test Pit at 14.0 feet.

<0.1

<0.1

<0.1

<0.1

<0.1

Sample Data

Test Pit Log

TP-15 Sheet 1 of 1

Figure F-23Project:

Location:

Project No.:

Kosmos Mill Oil Cleanup

 19499-00

General Notes:

1. Refer to Figure F-1 for explanation of descriptions and symbols.

2. Material stratum lines are interpretive and actual changes may be gradual.  Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.

3. USCS designations are based on visual-manual identification (ASTM D 2488), unless otherwise supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation (ATD) or for date specified. Level may vary with time.

5. Location and ground surface elevations are approximate.
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Contractor/Crew: Anderson Environmental Contracting, LLC

Rig Model/Type:

GS Elev in ft (Tacoma City Light Datum): 755.98

6' x 9'

Comments:

Total Depth: 14 feet Depth to Seepage: Not Encountered

Date Started: 11/26/19 Date Completed: 11/26/19

Logged by: J. Higgins Checked by: C. Kroskie

Location: N: 427,026.39  E: 1,214,432.10 (WGS 84)

Ground Surface Elevation: 759.94 feet (NAVD 88)
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APPENDIX G 
CHEMICAL DATA QUALITY REVIEW AND  
LABORATORY REPORTS 
 

Chemical Data Quality Review 
This chemical data quality review includes the soil and grab groundwater samples collected for the Site 
investigation as well as the creek bed, creek bank, creek surface water, and stockpile samples collected 
during the construction and excavation of the emergency IRA. 

On November 26, 2019 fourteen soil samples were collected; on December 5, 2019, 21 soil samples and 
three surface water samples were collected; on December 6, 2019, 15 soil samples and one surface water 
sample was collected; on December 7, 2019 one surface water sample was collected; on December 8, 
2019, four soil samples and two surface water samples were collected; on December 9, 2019, ten soil 
samples and two surface water samples were collected; on December 10, 2019, twenty-three soil samples 
and five surface water samples were collected; on December 11, 2019, fifty-eight soil samples, one grab 
groundwater, and three surface water samples were collected; on December 12, 2019, three soil samples, 
three grab groundwater samples, and two surface water samples were collected; on December 13, 2019, 
one soil sample and three surface water samples were collected; on December 14, 2019, four surface 
water samples were collected; on December 16, 2019, three soil samples and three surface water samples 
were collected; on December 17, 2019, three soil samples were collected; and on December 18, 2019, 
three soil samples and one surface water sample was collected. The samples were submitted to Friedman 
& Bruya, Inc. (F&B), in Seattle, Washington, for chemical analysis. The laboratory reported results as 
Reference Nos.912244, 912263, 912296, 912340, 912095,912124, 912133, 912148, 912164, 912192, 
912213, 912243, 912264, 912192, 912213, 912295, 912329, 911412, 912095, 912126, 912147, 912193, 
912214, 912215, 912265, 912125, and 912132. 

Soil samples were analyzed for one or more of the following: 

 Total petroleum hydrocarbons as diesel- and lube-oil-range organics (TPH-D) by Washington State 
Department of Ecology (Ecology) method NWTPH-Dx; 

 Total petroleum hydrocarbons as gasoline-range organics (TPH-G) by Ecology method NWTPH-Gx; 
 Benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA Method 8021B; 
 Polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270D-SIM; 
 Volatile Organic Compounds (VOCs) by EPA Method 8260C; 
 Total metals (arsenic, cadmium, chromium, and lead) by EPA Method 6010C; 
 Total mercury by EPA Method 7471B; and 
 Polychlorinated biphenyls (PCBs) by EPA Method 8082A. 

Water samples were analyzed for one or more of the following: 

 Diesel and lube oil range organics by Ecology method NWTPH-Dx; 
 Gasoline range organics by Ecology method NWTPH-Gx; 
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 Benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA Method 8021B; 
 PAHs by EPA Method 8270D-SIM; 
 Total metals (arsenic, cadmium, chromium, and lead) by EPA Method 200.8; 
 Total mercury by EPA Method 1631E; 
 pH by EPA Method 150.2; 
 Hardness by EPA Method 200.8 and SM 2340B; and 
 Hexavalent Chromium by SM 3500 Cr B. 

The laboratory performed ongoing quality assurance/quality control (QA/QC) reviews. Hart Crowser 
reviewed summary reports to check that they met data quality objectives for the project. 

The following criteria were evaluated during the standard data quality review process: 

 Holding times; 
 Reporting limits; 
 Method blanks; 
 Surrogate recoveries; 
 Laboratory duplicate relative percent differences (RPDs); 
 Spike blank (SB) recoveries; and 
 Matrix spike/matrix spike duplicate (MS/MSD) recoveries. 

The data were determined to be acceptable for use with some qualifications; the complete laboratory 
report is presented at the end of this appendix. The data review is summarized below. 

Sample Receiving Notes 
912296. Westbank 2 sample had one empty VOA. 

911412. TP-15-8 sample was added to the COC by the laboratory on 11/27/2019. “Gasoline range organics, 
diesel and lube oil range organics, PAHs and VOC” analyses were requested outside of the holding times. 
Sample SP2-3 was received with only 3 VOAs. 

912126, 912147, 912193, 912214, 912215. Sample analyses were added on December 19, 2019. 

912265. One sample was not labeled.  

912125. Sample SP2-7 entry on the COC was crossed out by HC field staff. SP1-5 was added to the COC by 
laboratory on December 9, 2019. 

912132. “Copper, zinc, and Nickel” analyses were added to the COC on January 1, 2020. 

Soil Results 

Diesel and Lube Oil by NWTPH-Dx 
Holding times and reporting limits were acceptable with the following exceptions: 
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• 912095. Analyses was requested outside of holding time and source analyte was flagged as J/UJ. 

No method blank contamination was detected. Surrogate recoveries were within method control limits. SB 
and MS recoveries were within laboratory control limits. The sample data was acceptable with the 
following exception: 

• 912126. In sample TP-7-2.5, the analyte response exceeded the valid instrument calibration range. 
The value reported is an estimate and flagged as J. 

Gas and BTEX by NWTPH-Gx/EPA 8021B 
Holding times and reporting limits were acceptable with the following exception:  

• 912095. Analyses was requested outside of holding time and source analyte was flagged as J/UJ. 

No method blank contamination was detected. Surrogate recoveries were within laboratory control limits. 
Spike blank recoveries were within laboratory control limits. The laboratory duplicate RPDs were not 
applicable, as the sample and duplicate results were below the reporting limit. The sample data was 
acceptable with the following exception: 

• 912125. The analyte concentration is reported below the lowest calibration standard for SP2-6 
and SP2-7. The value reported is an estimate and the samples are flagged as J/UJ. 

• 912132. Benzene concentration was reported below the lowest calibration standard in all the 
samples. The value reported is an estimate and the samples are flagged J/UJ. 

PAHs by EPA 8270D-SIM 
Holding times and reporting limits were acceptable with the following exception: 

• 912095. Analyses was requested outside of holding time and source analyte was flagged as J/UJ. 

 No method blank contamination was detected. SB and surrogate recoveries were within laboratory 
control limits with the following exception: 

• 911412. Internal standard associated with Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(k)fluoranthene, Indeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene and Benzo(g,h,i)perylene 
was out of limits and the source analyte is qualified as J/UJ.  

PCBs by EPA 8082A 
Holding times and reporting limits were acceptable. No method blank contamination was detected. SB, 
MS, and surrogate recoveries were within laboratory control limits.  
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VOCs by EPA 8260C 
Holding times and reporting limits were acceptable. No method blank contamination was detected. The 
laboratory duplicate RPDs were within control limits or were not applicable when the sample and 
duplicate results were below the reporting limit. MS and surrogate recoveries were within laboratory 
control limits. The sample data was acceptable with the following exception: 

• 912095, 912126, 912215. Methylene Chloride detections in the samples were due to laboratory 
contamination and the source analyte was qualified as lc. 

Total Metals by EPA 6010C 
Holding times and reporting limits were acceptable. No method blank contamination was detected. The 
laboratory duplicate RPDs were within control limits or were not applicable when the sample and 
duplicate results were below the reporting limit. 

SB and MS recoveries were within method control limits with the following exception: 

• 912296, 911412, 912095, 912126, 912147, 912214, 912125, 912132. – the internal standard 
associated with chromium is out of limits and the source analyte is qualified as J/UJ. 

Water Results 

Gas and BTEX by NWTPH-Gx/EPA 8021B 
Holding times and reporting limits were acceptable. No method blank contamination was detected. 
Surrogate recoveries were within laboratory control limits. SB recoveries were within laboratory control 
limits. The laboratory duplicate RPDs were not applicable, as the sample and duplicate results were below 
the reporting limit. 

Diesel and Lube Oil by NWTPH-Dx 
Holding times and reporting limits were acceptable. No method blank contamination was detected. 
Surrogate recoveries were within method control limits. SB recoveries were within laboratory control 
limits. The laboratory duplicate RPDs were not applicable, as the sample and duplicate results were below 
the reporting limit. 

PAHs by EPA 8270D-SIM 
Holding times and reporting limits were acceptable. No method blank contamination was detected. SB 
recoveries were within laboratory control limits. Surrogate recoveries were within laboratory control 
limits. 

Total Metals by EPA 200.8 
Holding times and reporting limits were acceptable. No method blank contamination was detected. SB and 
MS recoveries were within method control limits.  
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Total Mercury by EPA 7470A 
Holding times and reporting limits were acceptable. No method blank contamination was detected. SB and 
MS recoveries were within method control limits.  

Hardness by EPA Method 200.8 and SM 2340B 
Holding times and reporting limits were acceptable. No method blank contamination was detected. SB and 
surrogate recoveries were within laboratory control limits.  

pH by EPA Method 150.2 
Holding times and reporting limits were acceptable.  

Hexavalent Chromium by SM 3500 Cr B 
Holding times and reporting limits were acceptable. No method blank contamination was detected. SB and 
MS recoveries were within method control limits. The laboratory duplicate RPDs were not applicable, as 
the sample and duplicate results were below the reporting limit. 
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Laboratory Reports 
(Laboratory reports will be provided as separate files) 



 

  19499-00 
February 19, 2021 

APPENDIX H 
Ponded Water Analytical Laboratory Reports 

Provided by Tacoma Public Utilities, Tacoma Power 
 



SPECTRA Laboratories ...Where experience matters

2221 Ross Way Tacoma, WA 98421 (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/30/2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Analyte Result
Total Mercury 0.00100*
Arsenic 6.3
Cadmium <0.2
Chromium 2.0
Copper 1.0
Lead <0.5
Nickel <0.5
Zinc 0.9
Diesel <100
Oil <500
Gasoline <50
Benzene <0.4J
Ethylbenzene <0.4J
Toluene <0.4J
Total Xylenes <0.8J

P.O.#: Auth #19-19-12-214
Project: Kosmos
Client ID: DIB
Sample Matrix: Water
Date Sampled: 12/19/2019
Date Received: 12/19/2019
Spectra Project: 2019120577
Spectra Number: 1

Rush
Units Method
pg/L EPA 1631E
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L NWTPH-D
pg/L NWTPH-D
pg/L NWTPH-G
pg/L SW846 8260C
pg/L SW846 8260C
pg/L SW846 8260C
pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached. **Sample results with "J Flags" are 
estimates below calibration level but at or above the MDL.

Surrogate % Recovery Method

Toluene-d8 89 NWTPH-G

4-Bromofluorobenzene 92 NWTPH-G

p-Teiphenyl 85 NWTPH-D

SPECTRA ytBORATORIES

C!Kish\

Authorized by: Kristin Hintz
a5/jjb

Page 1 of 2

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way Tacoma, WA 98421 (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/30/2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Anal vie Result
Total Mercury 0.000658*
Arsenic <0.3
Cadmium <0.2
Chromium 2.3
Copper 0.7
Lead <0.5
Nickel <0.5
Zinc 0.3
Diesel <100
Oil <500
Gasoline <50
Benzene <0.4J
Ethylbenzene <0.4J
Toluene <0.4J
Total Xylenes <0.8J

P.O.#: Auth #19-19-12-214
Project: Kosmos
Client ID: B1 Boom #1
Sample Matrix: Water
Date Sampled: 12/19/2019
Date Received: 12/19/2019
Spectra Project: 2019120577
Spectra Number: 2

Rush
Units Method
pg/L EPA 163 IE
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L NWTPH-D
pg/L NWTPH-D
pg/L NWTPH-G
pg/L SW846 8260C
pg/L SW846 8260C
pg/L SW846 8260C
pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached. **Sample results with "J Flags" are 
estimates below calibration level but at or above the MDL.

Surrogate % Recovery Method

Toluene-d8 92 NWTPH-G

4-Bromofluorobenzene 90 NWTPH-G
p-Terphenyl 89 NWTPH-D

SPECTRA LABORATORIES

C>Meh\ /&l

Authorized by: Kristin Hintz
a5/jjb

Page 2 of 2

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

December 20,2019

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Units:
Spectra Project: 
Applies to Spectra #'s 

Analyst

ug/L
2019120577

1-2
SCJ

QUALITY CONTROL RESULTS
_________________________________ ICP-MS Metals - EPA Method 200.8 - Water_____________________

Laboratory Reagent Blank (LRB)
Date Digested: 12/20/2019 Date Analyzed: 12/20/2019

El email CAS# Result
Arsenic 7440-38-2 <0.3

Cadmium 7440-43-9 <0.2
Chromium 7440-47-3 <0.5

Copper 7440-50-8 <0.3
Lead 7439-92-1 <0.5

Nickel 7439-98-7 <0.5
Zinc 7440-66-6 <0.3

Laboratory Fortified Blank (LFB)
Date Digested: 12/20/2019 Date Analyzed: 12/20/2019

Spike LCS LCS 
Element Added Cone. %Rec

LCS Recover, limite 85-115%

Arsenic
Cadmium
Chromium

Copper
Lead

Nickel
Zinc

100.0
100.0
100.0
100.0
100.0
100.0
100.0

109.47
99.26
108.15
96.43
96.59
94.63
104.64

109.5
99.3
108.2
96.4
96.6
94.6
104.6

Date Digested: 
Sample Spiked:

Element

12/20/2019
2019120575-1

Matrix Splke/Matrlx Spike Duplicate (MS/MSD)
Date Analyzed:

Sample Spike MS MS MSD
Cone. Cone. Cone. %Rec Cone

12/20/2019

MSD
%Rec RPD

Arsenic 3.43 100.0 113.88 110.5 118.45 115.0 4.1
Cadmium 0.00 100.0 96.99 97.0 97.49 97.5 0.5
Chromium 2.46 100.0 109.51 107.1 112.62 110.2 2.9

Copper 1.35 100.0 89.83 88.5 92.04 90.7 2.5
Lead 0.00 100.0 92.94 92.9 94.17 94.2 1.3

Nickel 1.64 100.0 90.34 88.7 92.70 91.1 2.6
Zinc 21.74 100.0 111.09 89.3 114.41 92.7 3.6

Comment:
Recovery Limits 70-130% 
RPD Limit 20
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...Where experience mattersSPECTRA Laboratories
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

December 30,2019

Tacoma Public Utilities Method: NWTPH-Dx
PO Box 11007 Sample Matrix: Water
Tacoma, WA 98411 Spectra Project: 2019120577
Attn: Doug Boettner Applies to Spectra #: 1-2

HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS 

BLANK SPIKE (LCS)
Spiked Sample: LCS Date Extracted: 12/20/19
Units: ug/L

Spike Spike
Date Analyzed: 12/21/19

Sample Amount Amount Percent
Compound Result Added Found Recovery

Diesel <100 2500 1830 73

METHOD BLANK

Date Extracted: 12/20/19
Units: ug/L

Diesel <100

Heavy Oil <500

Surrogate Recoveries:

p-terphenyl 104%

Date Analyzed: 12/21/19

SPECTRA LABORATORIES
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SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 30, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Sample Matrix: Water 
EPA Method: 624/8260C 

Spectra Project: 2019120577 
Date Analyzed: 12/20/2019 

Units: ug/L 
Applies to Spectra #'s: #1-2

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

Benzene <0.4J 10.0 10.6 106
Toluene <0.4J 10.0 9.68 96.8
Ethylbenzene <0.4J 10.0 9.85 98.5
Total Xylenes <0.8J 30.0 30.6 101.9
Gasoline <50 250 239 96

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 90 92 Benzene <0.4J
1,2-Dichloroethane-d4 87 92 Toluene <0.4J
Toluene-d8 98 94 Ethylbenzene <0.4J
4-Bromofluorobenzene 102 108 Total Xylenes <0.8J

Gasoline <50

Authorized by: Kristin Hintz

http://www.spectra-lab.com


Fremont
^rrmnwmh
3600 Fremont Ave. N.

Seattle, WA 98103 
T: (206)352-3790 
F: (206)352-7178

in1b@fremontanalytical.com

Spectra Laboratories 
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2019120577
Work Order Number: 1912420

December 31,2019

Attention Marie Holt:

Fremont Analytical, Inc. received 2 sample(s) on 12/24/2019 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #L17-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 10
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Il Fremont Date: 12/31/2019

client: Spectra Laboratories Work Order Sample Summary
Project: 2019120577
Work Order: 1912420

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received

1912420-001 120577-1
1912420-002 120577-2

12/19/2019 12:00 AM 12/24/2019 10:17 AM 
12/19/2019 12:00 AM 12/24/2019 10:17 AM

Original Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned
Page 2 of 10



Fremont
zrrmpjtfKuk

Case Narrative
WO#: 1912420 

Date: 12/31/2019

CLIENT: Spectra Laboratories
Project: 2019120577

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 10



Fremont Qualifiers & Acronyms
SFTTjTJW/gjTl

WO#: 1912420

Date Reported: 12/31/2019

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Suit  - Surrogate

Original

www.fremontanalytical.com
Page 4 of 10
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Analytical ReportI Fremont
.TrmmtTnL

C LIENT: Spectra Laboratories
Project: 2019120577

Work Order: 1912420

Date Reported: 12/31/2019

Lab ID: 1912420-001 Collection Date: 12/19/2019
Client Sample ID: 120577-1 Matrix: Water

Analyses Result RL Qual Units DF Date Analyzed

Mercury by Method 1631E Batch ID: 26969 Analyst: WF

Mercury 1.00 0.500 ng/L 1 12/30/201911:58:15 PM

Lab ID: 1912420-002
Client Sample ID: 120577-2

Analyses Result

Mercury by Method 1631E

Collection Date: 12/19/2019 
Matrix: Water

RL Qual Units DF Date Analyzed

Batch ID: 26969 Analyst: WF

Mercury 0.658 0.500 ng/L 1 12/31/2019 12:09:03 AM

Original
Page 5 of 10



i'-i Fremont
I ——}f7777OTrgry»

Dete: 12/31/2019

Work Order 1912420 
CUENT: Spectra Laboratories

2019120577

QC SUMMARY REPORT
Mercury by Method 1631E

Sample O 118-21961 

Clent ID: MBUCW 

Anefyte

SempType: MBLK 

Batch ID: 26969 

ResuK RL

Units: ngfL

SPK value SPKRefVd

Prep Date: 12f3<VM1l 

Analysis Date: 12/30/2019 

SREC UMUn* HghUmft RPDRelVel

RunNo: 56306 

SegNo: 1122071

%RPO RPDllmH Quel

M-cvry ND 0 500

Sample O MB2-26» 

Clent ID: MBLKW
SempType: MBLK 

Batch ID: 26969 

Reeit RL

Units: nfl/L

SPK value SPKRelVat

Prep Dele: 12/30«019 

Analysis Dete: 12/30/2019 

%REC LowUm* HghLImtt RPDRefVel

RunNo: 56306 

SeqNo: 1122072

%RPO RPOUrnh Ouat

Mercury ND 0.500

Sample O: M83-29969 

C*ent ID: MBLKW

SempType: MBLK 

Batch ID. 26969 

Renit RL

Un«s. ng/L

SPK value SPKRefVal

Prep Date: 12/30/2019 

Anafyeie Date: 12^00019 

%REC LowOnfl HfchLImft RPDRefVel

RunNo: 56306 

SeqNo: 1122022

%RPD RPOUnH Quel

Mercury ND 0.500

Sample ID LCS-26969 

Clent tO: LCSW 

Anefy*

SempType: LC8 

Batch O: 26069 

Resiit RL

Units: ng/L

SPK value SPKRefVal

Prep Dear. 12/30/2019 

Analysis Dete: 12/30/2019 

%REC LowUmH UghUmtt RPDRefVel

RunNa 56306 

SeqNo: 1122023

XRPO RPOUmh Quel

Mercury 22.1 0.500 25.00 0 68.4 60 120

Sample ID: 1912450-003ADUP 

Clent ID: BATCH
SempType: DUP
Batch ID 26661

Resul RL

Unto: ngIL

SPK value SPKRefVal

Prep Dele: 12/30/2019 

Analysts Date: 12/30/2019 

XREC LowUm* WghUmn RPORefVal

RunNo : 56306 

SeqNo: 1122025

%RPD RPOUm* Oat
Mercury 4.61 0.500 4.750 2.99 24

Original Page 6 of 10



Date: 12/31/2019

Work Order 1912420 
CLIENT: Spectra Laboratories

2019120577

QC SUMMARY REPORT
Mercury by Method 1631E

Sen pie ID: 191245000 JAMS 

OwilO: BATCH
SampType: MS 

Batch ID: 2SM

Reau* RL

Units: noA.

SPK value SPKRefVM

Prep Data: 12WV2019 

Analyst* Date: 1200/2019 

%REC LcwUm* HtghUmH RPORafVSI

RunNo: 56306 

Seqfto: 1122026

%RPD RPOUm* Ouai

Mercury 25.5 0500 25.00 4.750 83.0 71 125

Sample ID: 1912450403AMSO 

ClentID: BATCH
SampType: MSO 

Batch ID: 26969 

Reauk RL

Units: ng/L

SPK value SPKRefVal

Prep Date: 12/300019 

Analysis Date: 12000019 

%REC LowUmK HlghUmH RPORefVsl

RunNo: 56306 

SeqNo: 1122027

%RPO RPDUmH Dual

Mercury 25.6 0500 25.00 4.760 63.4 71 125 25.60 0.391 24

Original "Page 7 of 10



I Fremont
^17771PJitifTU

Sample Log-In Check List

Client Name: SPECTRA Work Order Number: 1912420

Logged by: Carissa True Date Received: 12/24/2019 10:17:00 AM

Chain ofCustndv
-], Is Chain of Custody complete? Yes @ No D Not Present □

2. How was the sample delivered? UPS

Login
3. Coolers are present? Yes 0 No □ na n

4. Shipping container/cooler in good condition? Yes @ No D

5. Custody Seals present on shipping container/cooler?
(Refer to comments for Custody Seals not intact)

Yes D No 0 Not Required D

Q. Was an attempt made to cool the samples? Yes □ No 0 NA D

Unknown oriorto receint.

7. Were all items received at a temperature of >0''C to 10.0°C * Y== D N- 0 NA D

PlMSe refer te item information.

g. Sample(s) in proper coritainer(s)? Y., @ N= D

g. Sufficient sample volume for indicated test(s)? Yes B N= D

10. Are samples properly preserved? Yes @ No n

11. Was preservative added to bottles? Yes 0 no n NA D

BrCI added to 001-002
12. Is there headspace in the VOA vials? Yes D No D NA 0
13. Did all samples containers arrive in good condition(unbroken}? Yes 0 No D

14. Does paperwork match bottle labels? Yes 0 No D

15. Are matrices correctly identified on Chain of Custody? Yes 0 No □

1 g. Is it clear what analyses were requested? Yes 0 No D

17. Were all holding times able to be met? Yes 0 No D

Soaeial Handlino fif annlicabla)
18. Was client notified of all discrepancies with this order? Yes D No D NA 0

Person Notified! | Date!

By Whom! | Via! | ] eMail | | Phone [ | Fax | | 1 n Person

Reg ending!

Client Instructions!

19. Additional remarks:

Item Information

Item #
fcooler 1 
(sample 1

Temp °C 
10.1 
9.9

Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original
Page 8 of 10



CHAIN of CUSTODY

SPECTRA Laboratories PAGE 1 of 1 S
o

2221 Rots tty • WA 98421 (253)272-4150 • (253) $72-9138 'd~'wjpectr^bhcOT
STANDARD | X j RUSH £1]

CLIENT: Spectra Labs

PROJECT. 2019120577 

CONTACT: Marie H 

PHONE: 253-272-4860 FAX: 25J472-9838

ADDRESS: 2221 Ross Way Tacoma WA 98445
ADOf-fM
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Marie Hoit

Sent:
To:
Cc:
Subject:

From: Knickerbocker, Jessica <JKnicker@ci.tacoma.wa.us>
Tuesday, January 07, 2020 2:13 PM
Marie Holt; cser461 @ecy.wa.gov
Ryan, Terry; Rhubright, Mike; Jeff Cooper; Kroll, Willy
RE: KOSMOS - BTEX Issue

Please run the samples that can still be run. And just provide a final report on the others

Jessica Knickerbocker, PE | Tacoma Power 
Engineering Manager 
Plant Engineering & Construction Services 
P: (253) 502-8250 | C: (253) 389-8044

From: Marie Holt <MarieH@spectra-lab.com>
Sent: Monday, January 6, 2020 2:00 PM
To: Knickerbocker, Jessica <JKnicker@ci.taeoma.wa.us>; cser461@ecy.wa.gov
Cc: Ryan, Terry <TRYAN@ci.tacoma.wa.us>; Rhubright, Mike <MRhubrig@ei.tacoma.wa.us>; Jeff Cooper <jeffc@spectra- 
lab.com>; Kroll, Willy <WKROLL@ci.tacoma.wa.us>
Subject: KOSMOS - BTEX Issue

Hi Jessica

Spectra received a call from Carol with Ecology regarding the Kosmos project. She spoke with our 
Laboratory Manager Jeff on Friday while I was out. BTEX is a required parameter for this 
project. BTEX has a 14 day holding time, which means a few of the samples are beyond the hold 
time for analysis. I've attached a table showing which samples are still within hold time and which 
are beyond. Spectra will be running the BTEX at the low quantitation level required by your WQPP 
on the samples within hold time. We will need to know how you and Ecology want to handle the 
samples already beyond the 14 day holding time.

• We can analyze the three projects (seven samples) for BTEX beyond the hold time to achieve 
the 2.0 Quantitation Level.
or

• We can report the BTEX results from the original GCMS analysis (NWTPH-G), though the 
Quantitation Level will be 2.5 (0.5 above the level listed in the WQPP.

Please let us know by tomorrow, if possible, which of the above options you would like.

Thank you!

Jiaue Mail
Customer Support and Office Manager

SPECTRA Laboratories
2221 Ross Way

mailto:JKnicker@ci.tacoma.wa.us
mailto:MarieH@spectra-lab.com
mailto:JKnicker@ci.taeoma.wa.us
mailto:cser461@ecy.wa.gov
mailto:TRYAN@ci.tacoma.wa.us
mailto:MRhubrig@ei.tacoma.wa.us
mailto:jeffc@spectra-lab.com
mailto:jeffc@spectra-lab.com
mailto:WKROLL@ci.tacoma.wa.us


Communications Record
Internal Document

Client: TPU

Client Contact: Doug Boettner & Mike Rhubright 

Date: 12-19-19 

Time: 3:58

Spectra Contact: Marie Holt 

Project: Kosmos 

Spectra Project: 2019120577

Spectra didn’t receive the 250 poly non preserved. We won’t be able to perform the pH, 

Turbidity & Hex Chrom.

Mike and Doug will come up with a non-preserved bottle for the next sample collection.

Also explained that the rush turnaround will be delayed due to the low level mercury analysis, 

the sample arrived after UPS had picked up today (Thursday). We can’t ship on Friday due 

to the weekend. We will ship Monday for Tuesday deliver (approved with Fremont).



SPECTRA Laboratories

\v

! Ross Way. Tacoma, WA 984? 1 
f253i 272-4850 Fax f253) 572-9838 

ww.spcccra-lab.com info ©’spectra-lab.com

tUENT:

ue# Clean Water Act Methods 
•Refer to attached He! of required method* end detection 
limits

‘ As, Cd. Cr, GO. Pb, Nl, Zh (EPA Method 200.8), Hq (EPa
1M1E) _________
Return Samples Y

CHAIN of CUSTODY
SPECTRA PROJECT#

^OIQ Md5"77

^ pan. T- STANDARD I I RUSH
Tacoma Power (TPU)

ect : Kosmos
CONTACT

SAMPLED BY:

phone-3-^-os sn pax: testing 

e-MAIL A m- ore*ue

PURCHASE ORDER#: 1- H- 12.- 2.V4
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Spectra Internal Instructions
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SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/13/2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Analvte Result
Total Mercury 0.00848*
Turbidity 51
Arsenic 0.6
Cadmium <0.2
Chromium 3.6
Copper 7.0
Lead 1.4
Nickel 2.2
Zinc 14.6
Diesel <50
Oil 159
Gasoline <50
pH 5.78
Hexavalent Chromium <0.01

P.O.#: Auth #19-20-12-220
Project: Kosmos
Client ID: DIB
Sample Matrix: Water
Date Sampled: 12/20/2019
Date Received: 12/20/2019
Spectra Project: 2019120643
Spectra Number: 1

Units Method
ug/L EPA 163 IE
NTU EPA 180.1
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L NWTPH-D
pg/L NWTPH-D
pg/L NWTPH-G

pH Units SM 4500-H+ B
mg/L SM3500-CR B

* Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surrogate % Recovery Method

p-Terphenyl 82 NWTPH-D

ToIuene-d8 98 NWTPH-G

4-Bromofluorobenzene 101 NWTPH-G

SPECTRA LABORATORIES

oper, Laboratory Manager Page 1 of 2

http://www.spectra-lab.com


SPEC FRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/13/2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

P.O.#: Auth #19-20-12-220
Project: Kosmos
Client ID: Boom #1
Sample Matrix: Water 
Date Sampled: 12/20/2019 
Date Received: 12/20/2019 
Spectra Proj ect: 2019120643 
Spectra Number: 2

Analyte
Total Mercury
Turbidity
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc
Diesel
Oil
Gasoline
pH
Hexavalent Chromium

Result
ND*
24
1.0

<0.2
2.7
3.4

<0.5
1.2
3.3
<50
96.6
<50
2.70

<0.01

Units 
ug/L 
NTU 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 

pH Units 
mg/L

Method 
EPA 163 IE 
EPA 180.1 
EPA 200.8 
EPA 200.8 
EPA 200.8 
EPA 200.8 
EPA 200.8 
EPA 200.8 
EPA 200.8 
NWTPH-D 
NWTPH-D 
NWTPH-G 

SM 4500-H+ B 
SM3500-CRB

* Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surrogate % Recovery Method

p-Teiphenyl 80 NWTPH-D

Toluene-d8 100 NWTPH-G

4-Bromofluorobenzene 101 NWTPH-G

SPECTRA LABORAT

■jac

ooper, Laboratory Manager Page 2 of 2
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Pis < I RA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

December 23, 2019

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Units:
Spectra Project: 
Applies to Spectra #'s 

Analyst:

ug/L
2019120643

1-2
SO

QUALITY CONTROL RESULTS
___________________________________ ICP-MS Metals - EPA Method 200.8 - Water______________________

Laboratory Reagent Blank (LRB)
Date Digested: 12/23/2019 Date Analyzed: 12/23/2019

Element CAS# Result
Arsenic 7440-38-2 <0.3

Cadmium 7440-43-9 <0.2
Chromium 7440-47-3 <0.5

Copper 7440-50-8 <0.3
Lead 7439-92-1 <0.5

Nickel 7439-98-7 <0.5
Zinc 7440-66-6 <0.3

Date Digested: 12/23/2019
Laboratory Fortified Blank (LFB)

Date Analyzed: 12/23/2019

Element
Spike
Added

LCS
Cone.

LCS
%Rec

Arsenic 100.0 104.84 104.8
Cadmium 100.0 91.38 91.4
Chromium 100.0 92.98 93.0

Copper 100.0 97.36 97.4
Lead 100.0 95.87 95.9

Nickel 100.0 93.18 93.2
Zinc 100.0 94.79 94.8

LCS Recovery limits 85-115%

Date Digested: 
Sample Spiked:

Element

12/23/2019
2019120635-1

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Date Analyzed:

Sample Spike MS MS MSD
Cone. Cone. Cone. %Rec Cone

12/23/2019

MSD
%Rec RPD

Arsenic 0.00 100.0 101.29 101.3 98.62 98.6 2.7
Cadmium 0.00 100.0 93.38 93.4 92.44 92.4 1.0
Chromium 2.96 100.0 95.22 92.3 92.44 89.5 3.1

Copper 4.70 100.0 100.37 95.7 96.82 92.1 3.8
Lead 0.58 100.0 99.91 99.3 97.07 96.5 2.9

Nickel 0.00 100.0 94.27 94.3 91.18 91.2 3.3
Zinc 14.52 100.0 107.84 93.3 103.97 89.5 4.2

Comment:
Recovery Limits 70-130% 
RPD Limit 20

SPECTRA LABORATORIES

er
ry Manager

http://www.spectra-lab.com


PE CTRA Laboratories ...Where experience matters

2221 Ross Way Tacoma, WA 98421 (253) 272-4850 • Fax (253) 572-9838 www.spectra-lab.com

December 27, 2019

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Method: NWTPH-Dx
Sample Matrix: Water
Spectra Project: 2019120643
Applies to Spectra #: 1-2

HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS

BLANK SPIKE (LCS)
Spiked Sample: LCS Date Extracted: 12/26/19
Units: ug/L Date Analyzed: 12/27/19

Spike Spike
Sample Amount Amount Percent

Compound Result Added Found Recovery

Diesel <100 2500 1912 76

METHOD BLANK

Date Extracted: 12/26/19
Units: ug/L

Diesel <100

Heavy Oil <500

Surrogate Recoveries:

Date Analyzed: 12/27/19

p-terphenyl 88%

SPECTRA LABORATORIES

http://www.spectra-lab.com


SPECTRA Laboratories
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 •

...Where experience matters 

Fax (253) 572-9838 • www.spectra-lab.com

December 23, 2019

Sample Matrix: Water 
ERA Method: 624/8260C 

Spectra Project: 2019120643 
Date Analyzed: 12/20/2019 

Units: ug/L
Applies to Spectra #'s: #1

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK SPIKE SPIKE LCS
RESULT AMOUNT RESULT %REC

MTBE <1
Benzene <1
Toluene <1
Ethylbenzene <1
Total Xylenes <2
Gasoline <50

Surrogate Recoveries (%)
Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene

O^DOK^tdry Manager

10.0 10.8 108
10.0 10.6 106
10.0 9.68 96.8
10.0 9.85 98.5
30.0 30.6 102
250 239 95.6

LCS MB Method Blank ug/L
90 92 Benzene <1
87 92 Toluene <1
98 94 Ethylbenzene <1
102 108 Total Xylenes <2

MTBE <1

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

December 27, 2019

Units: ug/L

Spectra Project: 2019120643

Applies to Spectra #1-2

Tacoma Public Utilities 

PO Box 11007 

Tacoma, WA 98411

QUALITY CONTROL RESULTS
Hexavalent Chromium in Water/Liquid - Method SB/I 3500 Cr-D/ SW846 7196A

Method Blank
Date Analyzed: 12/20/2019

Result

Hexavalent Chromium <0.01

Blank Spike (LCS)

Date Analyzed: 12/20/2019

Spike LCS LCS

Added Cone. %Rec
Hexavalent Chromium 0.05 0.049 98

LCS Recovery limits 73-120%__________________________________________

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Date Analyzed: 12/20/2019 

Sample Spiked: 2019120628-1

Sample Spike MS MS MSD MSD

Cone. Cone. Cone. %Rec Cone %Rec RPD

Hexavalent Chromium <0.01 0.1 0.09 90 0.085 85 5.7

Recovery Limits 75-125% 

RPD Limit 20

SPECTRA LABORATORIES

itofy Manager

http://www.spectra-lab.com
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SPECTRA Laboratories
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7
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0

2221 Ross Way, Tacoma, WA 98421 
(253) 272-4850 Fax (253) 572-9838 

www.specrra-lab.com info@spectra-lab.com

SPECIAL INSTRUCTIONS/COMMENTS:

Please use Clean Water Act Methods
‘Refer to attached list of required methods and detection
limits

• As, cj, Cr, Cu, Pb, Ni, 2n (EPA Method 200.8), Hg (EPA 
1631E1/
Return Samples Y

CHAIN of CUSTODY
SPECTRA PROJECT #

N Page 1 of STANDARD pi RUSH [
CLIENT: Tacoma Power (TPU)

PROJECT: Kosmos

CONTACT:
SAMPLED BYr^V^o,^

PHONE: £41) AS'SfrAX: TESTING

e-MAIL:A
Prefer FAX II 
of e-MAIL ®

PURCHASE ORDER #: | \^ - 2Q -1Z - ^^VLO

SAMPLE ID DATE I TiME 
SAMPLED SA*A°LED

MATRIX
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3628 South 35th Street Tacoma. WA 98409
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Spectra Internal Instructions
SIGNATURE

RELINQUISHED BY

oio iw  i ync ___________ PRINTED NAME COMPANY_____________ DATE TIME

'T~fL<_ 'VWi? 2\3>o
COMPANY

RECEIVED BY

RELINQUISHED BY

RECEIVED BY

S0e-oVco,

Payment Terms: Net 30 days. Past due accounts subject to 1 1/2 % per month interest. Customer agrees to pay all costs of collection indud nq reasonable 
attorney's fees and all other costs of collection regardless of whether suit is filed in Pierce Co.. WA venue. Spectra Analytical. LLC

http://www.specrra-lab.com
mailto:info@spectra-lab.com


Fremont
trrmmtrmM

3600 Fremont Ave. N. 
Seattle, WA98103 

T: (206) 352-3790 
F: (206) 352-7178

info@fremontanalytical.com

Spectra Laboratories
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2019120643
Work Order Number: 1912419

January 09, 2020

Attention Marie Holt:

Fremont Analytical, Inc. received 2 sample(s) on 12/24/2019 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #L17-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 9

mailto:info@fremontanalytical.com
http://www.fremontanalytical.com


ifi Fremont
IB IB —wk  mnnmmi

Date: 01/09/2020

CLIENT:
Project:
Work Order:

Spectra Laboratories
2019120643
1912419

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received

1912419-001 120643-1 12/20/2019 12:00 AM 12/24/2019 10:17 AM
1912419-002 120643-2 12/20/201912:00 AM 12/24/2019 10:17 AM

Original Note: If no "Time Collected” is supplied, a default of 12:00AM is assigned

Page 2 of 9



Fremont Case Narrative
^rrrnrjgTTnk

WO#: 1912419 
Date: 1/9/2020

CLIENT: Spectra Laboratories
Project: 2019120643

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 9



fill Fremont Qualifiers & Acronyms
WO#: 1912419

Date Reported: 1/9/2020

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com

Page 4 of 9

http://www.fremontanalytical.com


Analytical ReportFremont
mmmrsnt Work Order: 1912419

Date Reported: 1/9/2020

CLIENT: Spectra Laboratories

Project: 2019120643

Lab ID: 1912419-001
Client Sample ID: 120643-1

Analyses Result RL Qual

Collection Date: 12/20/2019
Matrix: Water

Units DF Date Analyzed

Mercurv bv Method 1631E

Mercury 8.48 0.500

Batch ID: 26969 Analyst: WF

ng/L 1 12/31/2019 1:24:46 AM

Lab ID: 1912419-002
Client Sample ID: 120643-2

Analyses Result RL Qual

Collection Date: 12/20/2019
Matrix: Water

Units DF Date Analyzed

Mercurv bv Method 1631E

Mercury ND 0.500

Batch ID: 26969 Analyst: WF

ng/L 1 12/31/2019 1:35:34 AM

Original
Page 5 of 9



Date: 1/9/2020Ifjj Fremont
Work Order: 1912419 
CLIENT: Spectra Laboratories

Project: 2019120643

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: MB-26969 

Client ID: MBLKW 

Analyte

SampType: MBLK 

Batch ID: 26969 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 12/30/2019 

Analysis Date. 12/30/2019 

%REC LowUmH HighLimit RPDRefVal

RunNo: 56306 

SeqNo: 1122071

%RPD RPDUmit Oual

Mercury ND 0.500

Sample ID: MB2-26969 

Client ID: MBLKW 

Analyte

SampType: MBLK 

Batch ID: 26969 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 12/30/2019 

Analysis Date: 12/30/2019 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56306 

SeqNo: 1122072

%RPD RPDUmit Oual

Mercury ND 0.500

Sample ID: MB3-26969 

Client ID: MBLKW 

Analyte

SampType: MBLK 

Batch ID: 26969 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 12/30/2019 

Analysis Date: 12/30/2019 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56306 

SeqNo: 1122022

%RPD RPDUmit Oual

Mercury

Sample ID: LCS-26969 

Client ID: LCSW 

Analyte

ND 0.500

SampType: LCS 

Batch ID: 26969 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 12/30/2019 

Analysis Date: 12/30/2019 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56306 

SeqNo: 1122023

%RPD RPDUmit Oual

Mercury 22.1 0.500 25.00 0 88 4 80 120

Sample ID: 1912450-003ADUP 

Client ID: BATCH 

Analyte

SampType: DUP 

Batch ID: 26969 

Result

Units: ng/L

RL SPK value SPK Ref Val

Prep Date: 12/30/2019 

Analysis Date: 12/30/2019 

%REC LowUmit HighLimit RPDRefVal

RunNo: 56306 

SeqNo: 1122025

%RPD RPDUmit Qua!

Mercury 4.61 0500 4 750 299 24

Original Page 6 of 9



Date: 1/9/2020llEremort

Work Order: 1912419
CLIENT: Spectra Laboratories
Project: 2019120643

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: 1912450-003AMS

Client ID: BATCH

Analyte

SampType: MS

Batch ID: 26969

Result RL SPK value

Units: ng/L

SPKRefVal %REC

Prep Date: 12/30/2019

Analysis Date 12/30/2019

LowLimit HtghLImlt RPD Ref Val

RunNo: 56306

SeqNo: 1122026

%RPD RPDLimit Dual

Mercury 25.5 0.500 25 00 4.750 83.0 71 125

Sample ID: 1912450-003AMSD SampType: MSD Units: ng/L Prep Date: 12/30/2019 RunNo: 56306

Client ID: BATCH Batch ID: 26969 Analysis Date: 12/30/2019 SeqNo: 1122027

Analyte Result RL SPK value SPKRefVal %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Dual

Mercury 25.6 0.500 25.00 4.750 834 71 125 25.50 0 391 24

Original Page 7 of 9



Sample Log-In Check ListHI Fremont
Client Name: SPECTRA Work Order Number: 1912419

Logged by: Carissa True Date Received: 12/24/2019 10:17:00 AM

Chain of Custody

1. Is Chain of Custody complete? Yes @ No □ Not Present D

2. How was the sample delivered? UPS

LpaJlo

3. Coolers are present? Yes 0 No □ NA □

4. Shipping container/cooler in good condition? Yes 0 No □

5. Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes □ No 0 Not Required D

6. Was an attempt made to cool the samples? Yes □ No 0 NA □

Unknown nrior to receint

7. Were all items received at a temperature of >0°C to 10.0°C * Yes □ No 0 NA □

Please refer to item information.

8. Sample(s) in proper container(s)? Yes 0 No □

9. Sufficient sample volume for indicated test(s)? Yes 0 No □

10. Are samples properly preserved? Yes 0 No □

11. Was preservative added to bottles? Yes 0 No □ NA □

BrCI added to 001-002

12. Is there headspace in the VOA vials? Yes □ No □ NA 0
13. Did all samples containers arrive in good condition(unbroken)? Yes 0 No □

14. Does paperwork match bottle labels? Yes 0 No n

15. Are matrices correctly identified on Chain of Custody? Yes 0 No □

16. Is it clear what analyses were requested? Yes 0 No □

17. Were all holding times able to be met? Yes 0 No □

Soecial Handlina (if aoolicable)
18. Was client notified of all discrepancies with this order? Yes □ No □ NA 0

Person Notified: Date: f

By Whom: Via: □ eMail □ Phone □ Fax □ In Person

Regarding:

Client Instructions: \~

•J 9. Additional remarks:

Item Information

Item # Temp °C
Cooler 1 10.1
Sample 1 9.9

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original Page 8 of 9
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CHAIN of CUSTODY

j I SPECTRA Laboratories PAGE 1 of 1 «

STANDARD [ X [ RUSH | j l
2221 Ross Way • Tacoma. WAWZI • (253) 272-4850 • Fan (253) 572-9838 • wwwjpcdra-Ub axn

PROJECT: 2019120643

e-MAlL: maneh (aspectra-lab.com

PURCHASE ORDER

3LIENT: Spectra Labs

CONTACT: Marie H

5HONE: 253-272-4850 FAX 253-572-9838
Prefer paa I I 

or o-MAlL I I

J

ADDRESS- 2221 Ross Way Tacoma WA 98445
ADDRESS

CHANGE □

SAMPLE ID
DATE

SAMPLED
TIME

SAMPLED
MATRIX

to
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z

HYDROCARBONS ORGANICS METALS
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2

120643-1 12/20/19 Water 1 X

120643-2 12/20/19 Water 1 X

0

SPECIAL INSTRUCTIONS/COMMENTS:

RETURN SAMPLES I lOSPOSE SAMPLES!

SIGNATURE PRINTED NAME COMPANY DATE TIME

RELINQUISHED BY

RECEIVED BY UL

RELINQUISHED BY

RECEIVED BY

Jen Qraveg

v * \(a /v L

Spectra 12/23/19 3:00 PM

0i-7

Payment Tenns Net 30 days Past due accounts subject to 1 1/2 % per month interest Customer agrees to pay all costs of collection including reasonable 
attorney's fees and all other costs of collection regardless of whether suit is filed in Pierce Co . WA venue. Spectra Analytical. Inc.

r. U



SPECTRA Laboratories,

CHAIN of CUSTODY
PAGE 1 of 1

2221 Ross Way • Tacoma, WA 98421 • (253) 2724850 •' Fax (253) 572-9838 • 'wwwjipectra-lab.com STANDARD | X ) RUSH| |

CLIENT: Spectra Labs ADDRESS: 2221 Ross Wav Tacoma WA 98445
ADDRESS

CHANGE □
PROJECT: 2019120643

CONTACT: Marie H

PHONE: 253-272-4850

©-MAIL:

FAX: 253-572-9838
Prefer FAX I l 

ore-MAlL f~l

PURCHASE ORDER

SAMPLE ID
DATE

SAMPLED
MMfc

SAMPLED
MATRIX

2

t
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6
a

HYDROCARBONS

8
CD X
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1

ORGANICS

5
i

1

g
> 3

X
0

1

I

I
a.
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I I §

s I §
II s

«o1
$

IDv
S

g I

DTHER

■

1 120643-1 12/20/19 Water 1 X

2 120643-2 12/20/19 Water 1 X

3

4

5

6

7
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0

/ _ \ \

Iv ViVL
i

-

SPECIAL INSTRUCTIONS/COMMENTS:

RETURN SAMPLES Id ISPOSE SAMPLES

SIGNATURE PfUNTEH NAME COMPANY DATE

RELINQUISHED BY

TIME

RECEIVED BY

Jen Draven Spectra 12/23/19 3:00 PM

RELINQUISHED BY

RECEIVED BY

Payment Terms: Net 30 days. Past due accounts subject to 1 1/2% per month interest. Customer agrees to pay all costs of collection including reasonable 
attorney's fees and all other costs of collection regardless of whether suit is filed In Pierce Co., WA venue. Spectra Analytical. Inc.

(Shipp^g Fee Apples)



Marie Holt

From:
Sent:
To:
Subject:

Brianna Barnes <bbarnes@fremontanalytical.com> 
Monday, January 13, 2020 1:26 PM 
Marie Holt
RE: Verification - 1912419-001

Hi Marie,

Our department manager reviewed the data again this morning and didn't find any errors. Let me know if you'd like the 
sample to be re-analyzed.

Thank you!

Brianna Barnes 
Project Manager

FI Fremont
3600 Fremont Ave N.
Seattle, WA 98103

Tel: 206.352.3790 
Fax: 206.352.7178

www.FremontAnalytical.com

CONFIDENTIALITY NOTICE: This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may 
contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If you are not 
the intended recipient, please contact the sender by reply e-mail and destroy all copies of the original message.

From: Marie Holt <MarieH@spectra-iab.com>
Sent: Monday, January 13, 2020 9:53 AM
To: Brianna Barnes <bbarnes@fremontanalytical.com>
Subject: Verification -1912419-001

Hi Brianna

Can you please ask the lab to double check the Mercury at 8.48 ng/L for your sample 1912419-001, 
Spectra #2019120643-1.

We don't typically ask this, though this particular sample result was approx. 10 times higher than 
other samples from this site, so we want to be certain there wasn't: a reporting error. No need to re-
analyze, just verify there aren't any errors.

Thanks so much!

i

mailto:bbarnes@fremontanalytical.com
http://www.FremontAnalytical
mailto:MarieH@spectra-iab.com
mailto:bbarnes@fremontanalytical.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way Tacoma, WA 98421 (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/30/2020
P.O.#: Auth #19-23-12-221
Project: Kosmos
Client ID: DIB

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 12/23/2019
Tacoma, WA 98411 Date Received: 12/23/2019
Attn: DougBoettner Spectra Project: 2019120694

Spectra Number: 1

Analyte Result Units Method
Total Mercury 0.00159* ug/L EPA 1631E
Turbidity 7.0 NTU EPA 180.1
Arsenic <0.3 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium 2.7 pg/L EPA 200.8
Copper <0.3 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel 0.8 pg/L EPA 200.8
Zinc <0.3 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil <50 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 6.07 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4J pg/L SW846 8260C
Ethylbenzene <0.4J Pg/L SW846 8260C
Toluene <0.4J pg/L SW846 8260C
Total Xylenes <0.8J pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached. **Sample results with "J Flags" are 
estimates below calibration level but ar or above the MDL.

Surrogate % Recovery Method

p-Terphenyl
Toluene-d8
4-Bromofluorobenzene

SPECTRA

94
96
98

NWTPH-D
NWTPH-G
NWTPH-G

;CTRA^\.BORATORIES
Q&ieh\

Authorized by: Kristin Hintz
a5/jjb

Page 1 of 3

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/30/2020
P.O.#: Auth #19-23-12-221
Project: Kosmos
Client ID: D6-Oil Curtain

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 12/23/2019
Tacoma, WA 98411 Date Received: 12/23/2019
Attn: DougBoettner Spectra Project: 2019120694

Spectra Number: 2

Analyte Result Units Method
Total Mercury ND* ug/L EPA 163 IE
Turbidity 9.7 NTU EPA 180.1
Arsenic <0.3 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium 2.4 pg/L EPA 200.8
Copper <0.3 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc <0.3 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil <50 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
PH 5.85 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4J pg/L SW846 8260C
Ethylbenzene <0.4J pg/L SW846 8260C
Toluene <0.4J pg/L SW846 8260C
Total Xylenes <0.8J pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached. **Sample results with "J Flags" are 
estimates below calibration level but ar or above the MDL.

Surrogate % Recovety Method

p-Terphenyl 95 NWTPH-D
Toluene-d8 97 NWTPH-G
4-Bromo flu oro benzene 99 NWTPH-G

spectra/aboratories
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SPECTRA Laboratories ...Where experience matters______ y v
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/30/2020
P.O.#: Auth #19-23-12-221
Project: Kosmos
Client ID: Stockpile #1

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 12/23/2019
Tacoma, WA 98411 Date Received: 12/23/2019
Attn: Doug Boettner Spectra Project: 2019120694

Spectra Number: 3

Analyte Result Units Method
Total Mercury 0.00475* ug/L EPA 163 IE
Turbidity 31 NTU EPA 180.1
Arsenic 0.9 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium 3.1 pg/L EPA 200.8
Copper <0.3 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel 1.0 pg/L EPA 200.8
Zinc 5.7 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil 269 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
PH 5.42 pH Units SM 4500-H+B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4J pg/L SW846 8260C
Ethylbenzene <0.41 pg/L SW846 8260C
Toluene <0.41 pg/L SW846 8260C
Total Xylenes <0.81 pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached. **Sample results with "J Flags" are 
estimates below calibration level but ar or above the MDL.

Surrogate % Recovery Method

p-Terphenyl 87 NWTPH-D

Toluene-d8 97 NWTPH-G
4- Bromofluorobenzene 97 NWTPH-G

SPECTRA 1/BORATORIES 

Authorized by: Kristin Hintz
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SPECTRA LilfoorZltOriCS ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

December 27,2019

Tacoma Public Utilities 
POBox 11007 
Tacoma, WA 98411

Units:
Spectra Project: 
Applies to Spectra #'s 

Analyst:

ug/L
2019120694

1-3
SCJ

QUALITY CONTROL RESULTS
___________________________________ ICP-MS Metals - EPA Method 200.8 - Water_______________________

Laboratory Reagent Blank (LRB)
Date Digested: 12/27/2019 Date Analyzed: 12/27/2019

Element CAS# Result
Arsenic 7440-38-2 <0.3

Cadmium 7440-43-9 <0.2
Chromium 7440-47-3 <0.5

Copper 7440-50-8 <0.3
Lead 7439-92-1 <0.5

Nickel 7439-98-7 <0.5
Zinc 7440-66-6 <0.3

Laboratory Fortified Blank (LFB)
Date Digested: 12/27/2019 Date Analyzed: 12/27/2019

Element
Spike

Added
LCS
Cone.

LCS
%Rec

Arsenic 100.0 104.84 104.8
Cadmium 100.0 9138 91.4
Chromium 100.0 92.98 93.0

Copper 100.0 97.36 97.4
Lead 100.0 95.87 95.9

Nickel 100.0 93.18 93.2
Zinc 100.0 94.79 94.8

LCS Recovery limits 85-115%_________________________________________________________________________
Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Date Digested: 12/27/2019 Date Analyzed: 12/27/2019
Sample Spiked: 2019120635-1

Element
Sample
Cone.

Spike
Cone.

MS
Cone.

MS
%Rec

MSD
Cone

MSD
%Rec RPD

Arsenic 0.00 100.0 101.29 101.3 98.62 98.6 2.7
Cadmium 0.00 100.0 93.38 93.4 92.44 92.4 1.0
Chromium 2.96 100.0 95.22 92.3 92.44 89.5 3.1

Copper 4.70 100.0 100.37 95.7 96.82 92.1 3.8
Lead 0.58 100.0 99.91 99.3 97.07 96.5 2.9

Nickel 0.00 100.0 94.27 94.3 91.18 91.2 3.3
Zinc 14.52 100.0 107.84 93.3 103.97 89.5 4.2

Comment:
Recovery Limits 70-130% 
RPD Limit 20_________

SPECTRA LABORATORIES
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SPEC'TRLjAl Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

December 30,2019

Tacoma Public Utilities 
POBox 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Method: NWTPH-Dx
Sample Matrix: Water
Spectra Project: 2019120694
Applies to Spectra #: 1-3

HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS 

BLANK SPIKE (LCS)
Spiked Sample: LCS Date Extracted: 12/29/19
Units: ug/L Date Analyzed:

Spike Spike
12/30/19

Sample Amount Amount Percent
Compound Result Added Found Recovery

Diesel <100 2500 1584 63

METHOD BLANK

Date Extracted: 12/29/19
Units: ug/L

Diesel <100

Heavy Oil <500

Surrogate Recoveries:

Date Analyzed: 12/30/19

p-terphenyl 95%

SPECTRA LABORATORIES

’'doper, Laboratory Manager
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SPECTRA Laboratories ...Where experience matters

2221 Ross Way Tacoma, WA 98421 (253) 272-4850 • Fax (253) 572-9838 www.spectra-lab.com

January 30, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Sample Matrix: Water 
EPA Method: 624/8260C 

Spectra Project: 2019120694 
Date Analyzed: 12/26/2019 

Units: ug/L 
Applies to Spectra #'s: #1-3

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

Benzene <0.4J 10.0 9.8 98
Toluene <0.4J 10.0 10.37 103.7
Ethylbenzene <0.4J 10.0 10.00 100.0
Total Xylenes <0.8J 30.0 30.3 101.0
Gasoline <50 250 284 114

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 100 98 Benzene <0.4J
1,2-Dichloroethane-d4 97 97 Toluene <0.4J
Toluene-d8 100 100 Ethylbenzene <0.4J
4-Bromofluorobenzene 100 98 Total Xylenes 

Gasoline
<0.8J
<50

Authorized by: Kristin Hintz
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Fremont
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3600 Fremont Ave. N. 
Seattle, WA 98103 

T: (206) 352-3790 
F: (206) 352-7178

info@fremontanalytical.com
Spectra Laboratories 
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2019120694
Work Order Number: 1912450

December 31,2019

Attention Marie Holt:

Fremont Analytical, Inc. received 3 sample(s) on 12/27/2019 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #117-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 10
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Fremont
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Date: 12/31/2019

client: Spectra Laboratories Work Order Sample Summary
Project: 2019120694
Work Order: 1912450

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received

1912450-001 120694-1
1912450-002 120694-2
1912450-003 120694-3

12/23/201911:00 AM 
12/23/2019 10:20 AM 
12/23/2019 12:50 PM

12/27/2019 1:33 PM 
12/27/20191:33 PM 
12/27/20191:33 PM

Original Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned
Page 2 of 10



Fremont
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Case Narrative
WO#: 1912450 
Date: 12/31/2019

CLIENT: Spectra Laboratories
Project: 2019120694

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry”).

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 10



Fremont Qualifiers & Acronyms

j  Tim lu  infill
WO#: 1912450

Date Reported: 12/31/2019

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com
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http://www.fremontanalytical.com
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Analytical Report
Work Order: 1912450

Date Reported: 12/31/2019

CLIENT: Spectra Laboratories 
Project: 2019120694

Lab ID: 1912450-001
Client Sample ID: 120694-1 

Analyses

Mercury bv Method 1631E

Mercury

Result

1.59

Collection Date: 12/23/2019 11:00:00 AM 
Matrix: Water

RL dual Units DF Date Analyzed

0.500

Batch ID: 26969 Analyst: WF 

ng/L 1 12/30/201911:36:40 PM

Lab ID: 1912450-002 
Client Sample ID: 120694-2 

Analyses

Mercury bv Method 1631E

Mercury

Result

ND

Collection Date: 12/23/2019 10:20:00 AM 
Matrix: Water

RL Qual Units DF Date Analyzed

0.500

Batch ID: 26969 Analyst: WF 

ng/L 1 12/30/2019 11:47:27 PM

Lab ID: 1912450-003
Client Sample ID: 120694-3 

Analyses

Mercury bv Method 1631E

Mercury

Result

4.75

Collection Date: 12/23/2019 12:50:00 PM 
Matrix: Water

RL dual Units DF Date Analyzed

0.500

Batch ID: 26969 Analyst: WF 

ng/L 1 12/30/2019 10:31:49 PM

Original
Page 5 of 10



PEES™"* Date: 12/31/2010

Work Order. 1912450 
CUENT: Spectra Laboratories
Project: 2019120694

QC SUMMARY REPORT
Mercury by Method 1631E

Semple ID: MB-26M9 

Clent ID MBLKW

SampType: MBIK 

Batch ID: 26969 

ResuK RL

Unit*: nail.

SPK value SPK Re< Val

Prep Dele: 12/30f2619 

Anafyais Dele: 12000619 

%REC LowUmlt HlghUm* RPORefVal

Run No: 56306 

SeqNo: 1122071

%RPO RPfXJmt Qual

Mercury ND 0.800

Semple ID MB2-26W 

Cient ID. MBLKW
SampType: MBUC 

Batch ID 26969

Resut RL

Unltr ng/L

SPK value SPK Ref Val

Prep Date: 12/3012619 

Anatysts Dwte: 12/30/2619 

%REC LowUnVt HlghUmlt RPORefVal

Run No: 56306 

SeqNo: 1122072

%RPD RPOUm* Qual

Mercury ND 0500

Sample ID MB3-26968 

Clent ID MBLKW

SampType: MBLK 

Batch fD 26969 

Resu* RL

Unltr ngA.

SPK value SPKRefVel

Prep Date: 12/36/2019 

Analyila Dele: 12/80/2019 

%REC Lxwilm/t HlghUmlt RPORefVal

RunNa 56366 

SeqNo: 1122022

%RPD RPOUm# Qual

Mercury

ID LCS-26969 

ID LC8W

ND 0.500

SampType: LC6 

Batch IQ 2696 

Reau# RL

Un*r nolL

SPK value SPKRefVel

Prep Dew 12/30/2019 

Analyaie Due: 12/30/2019 

%REC LtwUmK HlghUn# RPORefVal

RunNo: 56306 

SeqNo: 1122023

%RPO RPOUm# Qual

Mercury 22.1 0.500 25.00 0 68.4 80 120

Sample ID 1912450403ADUP 

CFsntlD 120694-3

SampType: OUP 

Batch ID 26961 

Resit RL

Unltr ng/L

SPK value SPKRefVel

Prep Dew 12/30/2019 

Analyale Dele: 1200^019 

%REC LowUn# MghUmH RPORefVal

RrnNo: 56306 

SeqNo: 1122023

%RPD RPDUmrt Qual

Mercury 4.61 0.500 4.750 2.99 24

Original Page 6 of 10



Date: 12X1/2019H Fremont
Work Order 1912450 
CLIENT: Spectra Uboratories

2019120694

QC SUMMARY REPORT
Mercury by Method 1631E

ID: 1S1245e«UAII8 

ID: 120684.3

SempType: MS 

ID: 26969 

Resuh RL

Unftt ng/L

SPKvMue SPKMVM

PmoCWc: 12/30/2019 

Anetyits Date: 12W2019 

%REC ItwUmll MghUnM RPORefVM

RunNo: 56306 

SwjNo: 1122026

%RPO RPDUmW Oual

Mercury 25.5 0.500 25.00 4.750 63.0 71 125

ID: 1»1245*O03AMSO 

ID 120684-3

SempType: MSO 

Batch ID 2686* 

Result RL

Units: ng/L

SPKvMue SPKRefVal

PmpDMe: WWW 

Analyse Dflt* 12W2019 

XREC LowUm* MghUmlt RPORefVal

RunNa 56306 

SeqNo: 1122027

%RPD RPDUmM QuM

Mercury 25.6 0.500 25.00 4.750 63.4 71 125 25.50 0.301 24

Original Page 7 of 10



Fremont
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Sample Log-In Check List

Client Name: SPECTRA 

Logged by: Carissa True

Work Order Number: 1912450

Date Received: 12/27/2019 1:33:00 PM

Chain of Custody

1. Is Chain of Custody complete?

2. How was the sample delivered?

Login

3. Coolers are present?

4, Shipping container/cooler In good condition?

5. Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes 0 

UPS

Yes @

Yes @ 

Yes D

Yes □

No D Not Present D

No D

No D 

No 0

No 0g. Was an attempt made to cool the samples?

Samples received at.aaDrooriate temperature
7, Were all items received at a temperature of >0°C to 10.0°C * Y.« 0 No D

NA D

Not Required D 

NA D 

NA D

g, Sample(s) in proper containers)?

9. Sufficient sample volume for indicated test(s)?

10. Are samples properly preserved?

11. Was preservative added to bottles?

12. Is there headspace in the VOA vials?

13. Did all samples containers arrive in good condition(unbroken)?

14. Does paperwork match bottle labels?

15. Are matrices correctly identified on Chain of Custody?

16. Is it clear what analyses were requested?

17. Were all holding times able to be met?

Special Handling (if applicable)
18. Was client notified of all discrepancies with this order?

Yes 0

Yes 0

Yes 0 

Yes D

Yes D 
Yes 0 

Yes 0

Yes 0 

Yes 0 

Yes 0

Yes □

No D

N= D
No D 

No 0

no n
No □ 

No D

No □ 
No □ 

No D

No D

NA D 

NA 0

NA 0

Person Nocirledi 

By Wh o m i 

Re gard In g:

Date: |
Via: □•Man □ Phon. □ Fa, Din Par

Client Instructions:

19. Additional remarks: 

Item Information
Item#

Cooler 1 
Sample 1

Temp^C
BX)
8.1

* Note: DoD/ELAP and TNI require Items to be received at 4°C +/- 2°C

Original Page 8 of 10
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CLIENT: Spectra tabs

PROJECT: 2019120694 -------------------

CONTACT: Marie H --------
RHONE: 26M72-4850_ FAX25«7^_^ |

e-MAJL ‘ Q|l&

PURCHASE ORDER a,

CHAIN of CUSTODY
PAGE 1 of 1 o

1 [120694-1 

21120694-2 
120694-3

ikUSHSTANDARD

AONtEsf
ADDRESS 2221 Ross Wav Tacoma WA 98445
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Marie Holt

Sent:
To:
Cc:
Subject:

From: Knickerbocker, Jessica <JKnicker@ci.tacorna.wa.us>
Tuesday, January 07, 2020 2:13 PM
Marie Holt; cser461@ecy.wa.gov
Ryan, Terry; Rhubright, Mike; Jeff Cooper; Kroll, Willy
RE: KOSMOS - BTEX Issue

Please run the samples that can still be run. And just provide a final report on the others

Jessica Knickerbocker, PE | Tacoma Power 
Engineering Manager 
Plant Engineering & Construction Services 
P: (253) 502-8250 | C: (253) 389-8044

From: Marie Holt <MarieH@spectra-lab.com>
Sent: Monday, January 6, 2020 2:00 PM
To: Knickerbocker, Jessica <JKnicker@ci.tacoma.wa.us>; cser461@ecy.wa.gov
Cc: Ryan, Terry <TRYAN@ci.tacoma.wa.us>; Rhubright, Mike <MRhubrig@ci.tacoma.wa.us>; Jeff Cooper <jeffc@spectra- 
lab.com>; Kroll, Willy <WKROLL@ci.tacoma.wa.us>
Subject: KOSMOS - BTEX Issue

Hi Jessica

Spectra received a call from Carol with Ecology regarding the Kosmos project. She spoke with our 
Laboratory Manager Jeff on Friday while I was out. BTEX is a required parameter for this 
project. BTEX has a 14 day holding time, which means a few of the samples are beyond the hold 
time for analysis. I've attached a table showing which samples are still within hold time and which 
are beyond. Spectra will be running the BTEX at the low quantitation level required by your WQPP 
on the samples within hold time. We will need to know how you and Ecology want to handle the 
samples already beyond the 14 day holding time.

• We can analyze the three projects (seven samples) for BTEX beyond the hold time to achieve 
the 2.0 Quantitation Level.
or

* We can report the BTEX results from the original GCMS analysis (NWTPH-G), though the 
Quantitation Level will be 2.5 (0.5 above the level listed in the WQPP.

Please let us know by tomorrow, if possible, which of the above options you would like.

Thank you!

jtiwue Me£t

Customer Support and Office Manager

SPECTRA Laboratories
2221 Ross Way

mailto:JKnicker@ci.tacorna.wa.us
mailto:cser461@ecy.wa.gov
mailto:MarieH@spectra-lab.com
mailto:JKnicker@ci.tacoma.wa.us
mailto:cser461@ecy.wa.gov
mailto:TRYAN@ci.tacoma.wa.us
mailto:MRhubrig@ci.tacoma.wa.us
mailto:jeffc@spectra-lab.com
mailto:jeffc@spectra-lab.com
mailto:WKROLL@ci.tacoma.wa.us


I
SPECIAL INSTRUCTIONS/COMMENTS

SPECTRA Laboratories
2221 Ross Way, Tacoma. WA 98421 
(253) 272-4850 Fax (253) 572-9838 

www.spcctra-lab.com info@spcclra-lab.com

um Clean Water Act Methods 
•Refer to attached list of required methods and detection 
limits

• A*i, Cd, C?. Cu. Pb. Zn'cEPA Method 200^). Hg (EPA 
1631EV/Rwlfr^s^rpiw y n P.Q. 1 of -r-1 STANDARD tX,! RUSH T

CHAIN of CUSTODY
SPECTRA PROJECT#

client: Tacoma Power; TPU) 3626 South 35th Street Tacoma. WA 98409 ADDRESS
CHANGE

PROJECT: Kosmos

CONTACT:

SAMPLED BY

TESTINGPHONE:
FAX [

m
PURCHASE ORDER #: M >S 3/(1. - 55)

SAM>LEID BATE
SAMPLED

vt
..AMP; ED

"D v E

- A»l

I

Spectra Internal Instructions

L
HYDROCARBONS ORGANICS METALS ot lER

E$ i IE 3 I5£5 i 1£
E 3 3 s-5i 3 3£ 15 5a
3 ,§i gS$ i i5MATRIX 3 5 I
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RECEIVED BY
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Payment Terra: Net 30 days. Pssl due eccounts si*|ed to 11/2 % per month interest Cuitomer agrees to pey Ml «*tso< colecllonlncMIng maeoneNe 
■ttome/e fees and seo»er costs otcoBecSonregsrdeee of YthetMreiiUs Wed In Pterce Co.. WA venue. SpecaeAnMydceC LLC

http://www.spcctra-lab.com
mailto:info@spcclra-lab.com


SPEC FRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/13/2020
P.O.#: Auth #19-26-12-223
Project: Kosmos
Client ID: DIB

Tacoma Public Utilities Sample Matrix: Water

PO Box 11007 Date Sampled: 12/26/2019
Tacoma, WA 98411 Date Received: 12/26/2019
Attn: Doug Boettner Spectra Project: 2019120761

Spectra Number: 1

Analvte Result Units Method
Total Mercury 0.000770* ug/L EPA 1631E
Turbidity 4.3 NTU EPA 180.1
Arsenic 0.5 Pg/L EPA 200.8
Cadmium <0.2 Pg/L EPA 200.8
Chromium 0.7 pg/L EPA 200.8
Copper <0.3 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc <0.3 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil <50 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 6.23 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached. * Mercury analyzed by Fremont 
Analytical. Please see the complete report attached.

Surrogate % Recovery Method

p-Teiphenyl 78 NWTPH-D

Toluene-d8 94 NWTPH-G

4-Bromofluorobenzene 97 NWTPH-G

SPECTRA LABO

a5/jac

iper, Laboratory Manager Page 1 of 2

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters
______ y v
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/13/2020
P.O.#: Auth #19-26-12-223
Project: Kosmos
Client ID: D6

Tacoma Public Utilities Sample Matrix: Water

PO Box 11007 Date Sampled: 12/26/2019
Tacoma, WA 98411 Date Received: 12/26/2019
Attn: Doug Boettner Spectra Project: 2019120761

Spectra Number: 2

Analyte Result Units Method
Total Mercury 0.000788* EPA 163 IE
Turbidity 1.2 NTU EP A 180.1
Arsenic <0.3 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium <0.5 pg/L EPA 200.8
Copper <0.3 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc <0.3 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil 59.0 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 6.12 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached. * Mercury analyzed by Fremont 
Analytical. Please see the complete report attached.

Surrogate % Recovery Method

p-Terphenyl 79 NWTPH-D

Toluene-dB 94 NWTPH-G

4-Bromofluorobenzene 96 NWTPH-G

SPECTRA BOR

5/jac

ier, Laboratory Manager Page 2 of 2
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SPECTRA Laboratories
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 •

...Where experience matters 

Fax (253) 572-9838 • www.spectra-lab.com

January 13, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Method: NWTPH-Dx
Sample Matrix: Water
Spectra Project: 2019120761
Applies to Spectra #: 1-2

HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS

Spiked Sample: 
Units:

Comnound

Diesel

LCS
ug/L

Sample
Result

<100

BLANK SPIKE (LCS)
Date Extracted: 
Date Analyzed:

Spike Spike
Amount Amount Percent
Added Found Recovery

2500 1750 70

01/03/20
01/06/20

METHOD BLANK

Date Extracted: 01/03/20 Date Analyzed: 01/06/20
Units: ug/L

Diesel <100

Heavy Oil <500

Surrogate Recoveries:

p-terphenyl 94%

SPECTRA LABORATORIES

http://www.spectra-lab.com


SPE'CZ'T’l^.A. Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

December 27,2019

Tacoma Public Utilities 
POBox 11007 
Tacoma, WA 98411

Units:
Spectra Project: 
Applies to Spectra #’s 

Analyst:

ugT.
2019120761

1-2
SCJ

QUALITY CONTROL RESULTS
____________________________________ICP-MS Metals - EPA Method 200.8 - Water_______________________

Laboratory Reagent Blank (LRB)
Date Digested: 12/27/2019 Date Analyzed: 12/27/2019

Element CAS# Result
Arsenic 7440-38-2 <0.3

Cadmium 7440-43-9 <0.2
Chromium 7440-47-3 <0.5

Copper 7440-50-8 <0.3
Lead 7439-92-1 <0.5

Nickel 7439-98-7 <0.5
Zinc 7440-66-6 <0.3

Date Digested: 12/27/2019
Laboratory Fortified Blank (LFB)

Date Analyzed: 12/27/2019

Element
Spike

Added
LCS

Cone.
LCS

%Rec
Arsenic 100.0 104.84 104.8

Cadmium 100.0 91.38 91.4
Chromium 100.0 92.98 93.0

Copper 100.0 97.36 97.4
Lead 100.0 95.87 95.9

Nickel 100.0 93.18 93.2
Zinc 100.0 94.79 94.8

LCS Recovers limits 85-115%

Date Digested: 
Sample Spiked:

Element

12/27/2019
2019120635-1

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Date Analyzed:

Sample Spike MS MS MSD
Cone. Cone. Cone. %Rec Cone

12/27/2019

MSD
%Rec RPD

Arsenic 0.00 100.0 101.29 101.3 98.62 98.6 2.7
Cadmium 0.00 100.0 93.38 93.4 92.44 92.4 1.0
Chromium 2.96 100.0 95.22 92.3 92.44 89.5 3.1

Copper 4.70 100.0 100.37 95.7 96.82 92.1 3.8
Lead 0.58 100.0 99.91 99.3 97.07 96.5 2.9

Nickel 0.00 100.0 94.27 94.3 91.18 91.2 3.3
Zinc 14.52 100.0 107.84 93.3 103.97 89.5 4.2

Comment:
Recovery Limits 70-130% 
RPD Limit 20

SPECTRA LABORATORIES

irLooper

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

December 30, 2019

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Sample Matrix: Water 
EPA Method: 624/8260C 

Spectra Project: 2019120761 
Date Analyzed: 12/27/2019 

Units: ug/L 
Applies to Spectra #'s: #1-2

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

MTBE <1 10.0 9.93 99.3
Benzene <1 10.0 10.1 101
Toluene <1 10.0 10.1 101
Ethylbenzene <1 10.0 9.86 98.6
Total Xylenes <2 30.0 30.0 100
Gasoline <50 250 248 99.2

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 102 102 Benzene <1
1,2-Dichloroethane-d4 104 107 Toluene <1
Toluene-d8 98 99 Ethylbenzene <1
4-Bromofluorobenzene 96 97 Total Xylenes <2

MTBE <1

er

Sratory Manager

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters___ y V
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 13, 2020

Sample Matrix: Water 
ERA Method: 624/8260C 

Spectra Project: 2019120761 
Date Analyzed: 1/8/2020 

Units: ug/L 
Applies to Spectra #'s: #1-2

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

MTBE <1 10.0 10.3 103
Benzene <1 10.0 10.1 101
Toluene <1 10.0 9.80 98.0
Ethylbenzene <1 10.0 9.45 94.5
Total Xylenes <2 30.0 28.2 94.0

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 100 101 Benzene <1
1,2-Dichloroethane-d4 105 108 Toluene <1
Toluene-d8 96 94 Ethylbenzene <1
4-Bromofluorobenzene 87 89 Total Xylenes <2

MTBE <1

e per
sratory Manager

http://www.spectra-lab.com
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3600 Fremont Ave. N. 
Seattle, WA 98103 

T: (206) 352-3790 

F: (206) 352-7178
info@fremontanalytical.com

Spectra Laboratories 
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2019120761
Work Order Number: 2001006

January 07, 2020

Attention Marie Holt:

Fremont Analytical, Inc. received 2 sample(s) on 1/2/2020 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #L17-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 9

mailto:info@fremontanalytical.com
http://www.fremontanalytical.com


n Fremont Date: 01/07/2020

CLIENT:
Project:
Work Order:

Spectra Laboratories
2019120761
2001006

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received
2001006-001 120761-1 12/26/2019 1:00 PM 01/02/2020 1:00 PM
2001006-002 120761-2 12/26/2019 2:00 PM 01/02/2020 1:00 PM

Original Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Page 2 of 9



Fremont
riTrmnnvnt

Case Narrative
WO#: 2001006 

Date: 1/7/2020

CLIENT: Spectra Laboratories
Project: 2019120761

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 9



’l>5ie Fremont
znrnniitfiik

Qualifiers & Acronyms
WO#: 2001006

Date Reported: 1/7/2020

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com

Page 4 of 9
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Analytical Reportm Fremont
trrmmnvnM Work Order: 2001006

Date Reported: 1/7/2020

CLIENT: Spectra Laboratories 
Project: 2019120761

Lab ID: 2001006-001
Client Sample ID: 120761-1 

Analyses Result

Collection Date: 12/26/2019 1:00:00 PM 
Matrix: Water

RL Qual Units DF Date Analyzed

Mercury by Method 1631E

Mercury 0.770 0.500

Batch ID: 27010 Analyst: WF

ng/L 1 1/6/2020 4:55:00 PM

Lab ID: 2001006-002
Client Sample ID: 120761-2 

Analyses Result

Collection Date: 12/26/2019 2:00:00 PM 
Matrix: Water

RL Qual Units DF Date Analyzed

Mercury bv Method 1631E

Mercury 0.788 0.500

Batch ID: 27010 Analyst: WF 

ng/L 1 1/6/2020 5:06:00 PM

Original
Page 5 of 9



Fremont
177771 rni

Date: t/7/2020

Work Order: 2001006
CLIENT: Spectra Laboratories

Project: 2019120761

QC SUMMARY REPORT 
Mercury by Method 1631E

Sample ID: MB-27010

Client ID: MBLKW

Analyte

SampType: MBLK

Batch ID: 27010

Result RL SPK value

Units: ng/L

SPKRefVal %REC

Prep Date: 1/3/2020

Analysis Date: 1/6/2020

LowLimit Highlimit RPD RefVal

RunNo: 56431

SCQ No 1124084

%RPD RPDLimit Qual

Mercury ND 0.500

Sample ID: MB2-27010 SampType: MBLK Units: ng/L Prep Date: 1/3/2020 RunNo: 56431

Client ID: MBLKW Batch ID: 27010 Analysis Date: 1/6/2020 SegNo: 1124085

Analyte Result RL SPK value SPKRefVal %REC LowLimit HighLimlt RPD RefVal %RPD RPDLimit Qual

Mercury ND 0.500

Sample ID: MB3-27010 SampType: MBLK Units: ng/L Prep Date: 1/3/2020 RunNo: 56431

Client ID: MBLKW Batch ID: 27010 Analysis Date: 1/6/2020 SegNo: 1124086

Analyte Result RL SPK value SPKRefVal %REC LowLimit HighLimit RPD RefVal %RPD RPDLimit Qual

Mercury ND 0500

Sample ID: LCS-27010 SampType: LCS Units: ng/L Prep Date 1/3/2020 RunNo: 56431

Client ID: LCSW Batch ID: 27010 Analysis Date: 1/6/2020 SeqNo: 1124087

Analyte Result RL SPK value SPK RefVal %REC LowLimit HighLimlt RPD RefVal %RPD RPDLimit Qual

Mercury 25.2 0500 25.00 0 101 80 120

Sample ID: 2001011-001EDUP SampType: DUP Units: ng/L Prep Date: 1/3/2020 RunNo 56431

Cient ID: BATCH Batch ID: 27010 Analysis Date: 1/6/2020 SeqNo: 1124089

Analyte Result RL SPK value SPKRefVal %REC LowLimit HighLimit RPD RefVal %RPD RPDLimit Qual

Mercury ND 0.500 0 24

Original Page 6 of 9



Date: 1/7/2020ifj Fremont
E23]

Work Order: 2001006
CLIENT: Spectra Laboratories

Project: 2019120761

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: 2001011-001EMS SampType: MS Units: ng/L Prep Date: 1/3/2020 RunNo: 56431

Client ID: BATCH Batch ID: 27010 Analysis Date 1/6/2020 SeqNo: 1124090

Analyte Result RL SPK value SPK Ref Val %REC LowLIm* HlghLImlt RPD Ref Val %RPD RPOLlmlt Qua!

Mercury 23.3 0.500 25.00 0.4250 91.5 71 125

Sample ID: 2001011-001EMSD SampType: MSD Units: ng/L Prep Date: 1/3/2020 RunNo 56431

Client ID: BATCH Batch ID: 27010 Analysis Date. 1/6/2020 SeqNo: 1124091

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPOLimit Qual

Mercury 23.6 0.500 25.00 0.4250 92.7 71 125 23.30 1 28 24

Original Page 7 of 9
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Sample Log-In Check List

Client Name: SPECTRA

Logged by: Clare Griggs

Work Order Number: 2001006

Date Received: 1/2/2020 1:00:00 PM

Chain of Custody
1. Is Chain of Custody complete?

2. How was the sample delivered?

Log In
3. Coolers are present?

4. Shipping container/cooler in good condition?

5. Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

6. Was an attempt made to cool the samples?

Yes 0 No d Not Present D

UPS

Yes 0 No □

Yes 0 

Yes □

Yes 0

No □ 

No 0

No □

7. Were all items received at a temperature of >0°C to 10.0°C * Ye= D No 0

Refer to item information.
8. Sample(s) in proper container(s)? Yes 0 No D

9. Sufficient sample volume for indicated test(s)? Ye= 0 N= D

10. Are samples properly preserved? Yes 0 No D

11. Was preservative added to bottles? Yes D No 0

NA □

Not Required D 

NA □ 

NA □

12. Is there headspace in the VGA vials? Yes □

13. Did all samples containers arrive in good condition(unbroken)? Yes 0

14. Does paperwork match bottle labels? Yes 0

15. Are matrices correctly identified on Chain of Custody? Yes 0

16. Is it clear what analyses were requested? Yes 0

17. Were all holding times able to be met? Yes 0

Special Handling (if applicable)
18. Was client notified of all discrepancies with this order? Yes D

No □ 

No □ 

No □

No □ 

No □ 

No □

No □

NA □ 

NA 0

NA 0

r
Person Notified!

By Whom!

Re g a rd i n g ,

Client Instructions! |

r Date! |

Via! □ eMai, Q Phone Q Fax Q In Person

r
19. Additional remarks: 

Item Information

Item #

Cooler
Sample

Temp °C 

11.0 
11.9

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original
Page 8 of 9
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1 RUSH
1—1 ?>davSTANDARD2221 Ross Way • Tacoma, WA 98421 • (253)272-4850 • Fax (253) 572-9838 www.specira-lab.coni

CLIENT: Spectra Labs ADDRESS: 2221 Ross Wav Tacoma WA 98445 CHANGE

PROJECT: 2019120761 HYDF OCARBONS ORGAN! METALS OTHER
'S',
rCONTACT: Mane H K I

£PHONE: 253-272-4850 FAX: 253-572-9838
PreterFAX □

B-MAIL: marieh@spectra-lab.com of»MAii

>-ISI
sU

6 5 I£n.PURCHASE ORDER ? 2
7TIME

SAMPLED s c
=

Sc 3 sSAMPLE ID 2 5MATRIX rSAMPLED ■

■■
■

■
■

■
■

■
■

Q12/26/19 1300 Water 1120761-1

B12/26/19 1400 Water 1120761-2

-

■
■

SPECIAL INSTRUCT ONS COMMENTS SIGNATURE PRINTKONAWF COMPANY DATE HME

RELINQUISHED BY Jen Graven Spectra 12/30/19 3:00 PM
\N\fW . \r\7v' 1/ Th*RECEDED BY l^0

REUNQUISHED BY

RECEIVED BY

-------------------------------- ^^--------------------------------- Payment Terms: Net 30 days. Past due accounts subject to 1 1/2 % per month interest. Customer agrees to pay all costs of colection including reasonable
RETURN SAMPLES | [DISPOSE SAMPLEsfy]attorney’s fees and all other costs of collection regardless of whether suit is filed in Pierce Co.. WA venue Spectra Analytical. Inc.

(Shtppog Fee Applies)
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Communications Record
Internal Document

Client: Tacoma Public Utilities 

Client Contact: Mike Rhubright 

Date: 12-30-19 

Time: 9:57

Spectra Contact: Marie Holt 

Project: Kosmos 

Spectra Project: 2019120761

I called Mike and explained that two samples were delivered on Thursday after UPS pickup, 

and they couldn’t be shipped Friday because they would sit in the UPS warehouse over the 

weekend and would not stay at temperature. Therefore, we are shipping on Monday and 

need to know what turnaround time to select. The COC reads standard, though if we request 

standard turnaround it will be 10 business days before the low -level mercury results are 

received.

/.

Mike approved rush mercury analysis for these two samples.

He then emailed after looking at the email from Kevin and said standard turnaround will be 

fine. Though at this point we are already on the second-third day due to the delivery time and 

weekend. I will put it though on a 3-day turnaround with Fremont in order to get results 

within the 10-day turnaround time. We should then have results on Monday Jan. 6th.



SPECTRA Laboratories ... Where experience matters 

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com 

01/13/2020 

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner 

Analyte 
Total Mercury 
Turbidity 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Zinc 
Diesel 
Oil 
Gasoline 
pH 
Hexavalent Chromium 

Benzene 
Ethyl benzene 
Toluene 
Total Xylenes 

Result 
0.000618 * 

2.5 
< 0.3 
< 0.2 
< 0.5 
< 0.3 
< 0.5 
< 0.5 
< 0.3 
<50 
69.8 
<50 
5.44 

<0.01 
<0.4 
<0.4 
<0.4 
<0.8 

P.O.#: Auth #19/27/12-225 
Project: Kosmos 
Client ID: DlB 
Sample Matrix: Water 

Date Sampled: 12/27/2019 
Date Received: 12/30/2019 
Spectra Project: 2019120809 
Spectra Number: 1 

Units Method 
ug/L EPA 1631E 
NTU EPA 180.1 

µg/L EPA200.8 

µg/L EPA200.8 

µg/L EPA200.8 

µg/L EPA200.8 

µg/L EPA200.8 

µg/L EPA200.8 

µg/L EPA200.8 

µg/L NWTPH-D 

µg/L NWTPH-D 

µg/L NWTPH-G 
pH Units SM 4500-H+B 

mg/L SM3500-CRB 

µg/L SW846 8260C 

µg/L SW846 8260C 

µg/L SW846 8260C 

µg/L SW846 8260C 

* Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surrogate 

p-Terphenyl 

Toluene-d8 

4-Bromofluorobenzene 

% Recovery Method 

77 NWTPH-D 

94 NWTPH-G 

98 NWTPH-G 

Page 1 of2 

http://www.spectra-lab.com


SPECTRA Laboratories . . .  Where experience matters 

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com 

01/13/2020 
P. O.#: Auth #19/27/12-225 
Project: Kosmos 

Client ID: D6 

Tacoma Public Utilities Sample Matrix: W ater 

PO Box 11007 Date Sampled: 12/27/2019 

Tacoma, W A  98411 Date Received: 12/30/2019 

Attn: Doug Boettner Spectra Project: 2019120809 

Spectra Number: 2 

Analyte Result Units Method 

Total Mercury 0.000599 * ug/L EPA 1631E 

Turbidity 1.3 NTU EPA 180.1 

Arsenic < 0.3 µg/L EPA200.8 

Cadmium < 0.2 µg/L EPA200.8 

Chromium < 0.5 µg/L EPA200.8 

Copper < 0.3 µg/L EPA200.8 

Lead < 0.5 µg/L EPA200.8 

Nickel < 0.5 µg/L EPA200.8 

Zinc < 0.3 µg/L EPA200.8 

Diesel <50 µg/L NWTPH-D 

O il 75.7 µg/L NWTPH-D 

Gasoline <50 µg/L NWTPH-G 

pH 5.92 pH Units SM4500- H+ B 

H exavalent Chromium <0.01 mg/L SM3500-CRB 

Benzene <0.4 µg/L SW846 8260C 

Ethylbenzene <0.4 µg/L SW846 8260C 

Toluene <0.4 µg/L SW846 8260C 

Total Xylenes <0.8 µg/L SW846 8260C 

* Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surrogate 

p-Terphenyl 

Toluene-d8 

4-Bromotluorobenzene 

% Recovery Method 

73 NWTPH-D 

93 NWTPH-G 

93 NWTPH-G 

Page 2 of 2 
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SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 13, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Method: NWTPH-Dx
Sample Matrix: Water
Spectra Proj ect: 2019120809
Applies to Spectra #: 1

HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS

BLANK SPIKE (LCS)
Spiked Sample: LCS Date Extracted: 01/03/20
Units: ug/L

Spike Spike
Date Analyzed: 01/06/20

Sample Amount Amount Percent
Compound Result Added Found Recovery

Diesel <100 2500 1750 70

METHOD BLANK

Date Extracted: 01/03/20 Date Analyzed: 01/06/20
Units: ug/L

Diesel <100

Heavy Oil <500

Surrogate Recoveries:
p-terphenyl 94%

SPECTRA LABORATORIES

roper, Laboratory Manager

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 3, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Units:
Spectra Project: 
Applies to Spectra #'s 

Analyst:

ug/L
2019120809

1-2
SCJ

QUALITY CONTROL RESULTS
____________________________________ ICP-MS Metals - EPA Method 200,8 - Water_____________________

Laboratory Reagent Blank (LRB)
Date Digested: 1/3/2020 Date Analyzed: 1/3/2020

Element CAS# Result
Arsenic 7440-38-2 <0.3

Cadmium 7440-43-9 <0.2
Chromium 7440-47-3 <0.5

Copper 7440-50-8 <0.3
Lead 7439-92-1 <0.5

Nickel 7439-98-7 <0.5
Zinc 7440-66-6 <0.3

Date Digested: 1/3/2020
Laboratory Fortified Blank (LFB)

Date Analyzed: 1/3/2020

Element
Spike
Added

LCS
Cone.

LCS
%Rec

Arsenic 100.0 92.38 92.4
Cadmium 100.0 96.33 96.3
Chromium 100.0 95.27 95.3

Copper 100.0 99.25 99.2
Lead 100.0 93.94 93.9

Nickel 100.0 94.91 94.9
Zinc 100.0 110.98 111.0

LCS Recovery limits 85-115%

Date Digested: 
Sample Spiked:

Element

1/3/2020
2020010022-1

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Date Analyzed:

Sample Spike MS MS MSD
Cone. Cone. Cone. %Rec Cone

1/3/2020

MSD
%Rec RPD

Arsenic 0.53 100.0 87.81 87.3 87.57 87.0 0.3
Cadmium 0.00 100.0 90.77 90.8 90.28 90.3 0.6
Chromium 0.65 100.0 91.53 90.9 88.50 87.9 3.4

Copper 0.00 100.0 92.58 92.6 91.30 91.3 1.4
Lead 0.00 100.0 88.87 88.9 88.09 88.1 0.9

Nickel 0.00 100.0 91.99 92.0 87.66 87.7 4.8
Zinc 1.56 100.0 92.80 91.2 91.44 89.9 1.5

Comment:
Recovery Limits 70-130% 
RPD Limit 20

SPECTRA LABORATORIES

http://www.spectra-lab.com


SPECTRA Laboratories
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 •

...Where experience matters 

Fax (253) 572-9838 • www.spectra-lab.com

December 31, 2019

Sample Matrix: Water 
ERA Method: 624/8260C 

Spectra Project: 2019120809 
Date Analyzed: 12/31/2019 

Units: ug/L 
Applies to Spectra #'s: #1-2

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

MTBE <1 10.0 9.52 95.2
Benzene <1 10.0 9.5 95.2
Toluene <1 10.0 9.2 91.8
Ethylbenzene <1 10.0 9.33 93.3
Total Xylenes <2 30.0 28.2 94.0
Gasoline <50 250 256 102

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 102 101 Benzene <1
1,2-Dichloroethane-d4 114 116 Toluene <1
Toluene-d8 97 94 Ethylbenzene <1
4-Bromofluorobenzene 95 97 Total Xylenes <2

MTBE <1

3j£)5ooper 
ratory Manager

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 13, 2020

Sample Matrix: Water 
ERA Method: 624/8260C 

Spectra Project: 2019120809 
Date Analyzed: 1/10/2020 

Units: ug/L 
Applies to Spectra #'s: #1-2

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

MTBE <1 10.0 9.50 95
Benzene <1 10.0 10.6 106
Toluene <1 10.0 10.7 107
Ethylbenzene <1 10.0 11.4 114
Total Xylenes <2 30.0 34.4 115
Gasoline <50 250 286 114

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 100 101 Benzene <1
1,2-Dichloroethane-d4 105 108 Toluene <1
Toluene-d8 96 94 Ethylbenzene <1
4-Bromofluorobenzene 87 89 Total Xylenes <2

MTBE <1

veycooper 
(oratory Manager

http://www.spectra-lab.com
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SPECTRA Laboratories
2221 Ross Way, Tacoma, WA 98421 
(253) 272-4850 Fax (253) 572-9838 

www.spcctra-lab.com info@spectra-lab.com

SPECIAL INSTRUCTIONS/COMMENTS:

Please use Clean Water Act Methods 
‘Refer to attached list of required methods and detection 
limits

• As, Cd, Cr, Cu, Pb, Nl, Zn (EPA Method 200.8), Hg (EPA 
1631E)
Return Samples Y N Page 1 of 1

CHAIN of CUSTODY
SPECTRA PROJECT #

STANDARD FT RUSH
CLIENT: Tacoma Power (TPU)

PROJECT: Kosmos

CONTACT

SAMPLED BY

PHONE:
^ 3 - 5 FA** TESTING

Prefer FAX I I
e-MAIL:fcey*7,A'Vl^~''Lj r£ /n, , Pfyore-MAIL ^

PURCHASE ORDER#: A&b
SAMPLE ID

DAlE
SAMPLED

TIME
SAMPLED MATRIX
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SIGNATURE PRINTED NAME COMPANY DATE
Spectra Internal Instructions RELINQUISHED BY l « "X ■

RECEIVED BY

a

RELINQUISHED BY

V-*1 ✓ f La

A/6,n. /J/rist

RECEIVED BY

' i Aft A/A A

Payment Terms: Net 30 days. Past due accounts subject to 1 1/2 % per month interest. Customer agrees to pay all costs of collection including reasonable 
attorne/s tees and all other costs of collection regardless of whether suit Is filed in Pierce Co., WA venue. Spectra Analytical, LLC

http://www.spcctra-lab.com
mailto:info@spectra-lab.com


ifi Fremont
| ——e  mnnjrrTnk

3600 Fremont Ave. N. 
Seattle, WA 98103 

T: (206) 352-3790 
F: (206) 352-7178

info@fremontanalytical.com

Spectra Laboratories
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2019120809
Work Order Number: 2001024

January 07, 2020

Attention Marie Holt:

Fremont Analytical, Inc. received 2 sample(s) on 1/3/2020 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #L17-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 9

mailto:info@fremontanalytical.com
http://www.fremontanalytical.com


Date: 01/07/2020v'tv Fremont
III )|iNhl>H

CLIENT:
Project:
Work Order:

Spectra Laboratories
2019120809
2001024

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received
2001024-001 120809-1 12/27/2019 2:00 PM 01/03/2020 2:04 PM
2001024-002 120809-2 12/27/2019 2:20 PM 01/03/2020 2:04 PM

Original Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Page 2 of 9



H Fremont
■ ■■ ■^■KTTTTTiWE'Tl

Case Narrative
WO#: 2001024 
Date: 1/7/2020

CLIENT: Spectra Laboratories
Project: 2019120809

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 9



Fremont
TiT7TiintTtmk

Qualifiers & Acronyms
WO#: 2001024

Date Reported: 1/7/2020

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MB LANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com

Page 4 of 9

http://www.fremontanalytical.com


Analytical Report|P| Fremont
Work Order: 2001024

Date Reported: 1/7/2020

CLIENT: Spectra Laboratories
Project: 2019120809

Lab ID: 2001024-001
Client Sample ID: 120809-1 

Analyses Result RL Qual

Collection Date: 12/27/2019 2:00:00 PM 
Matrix: Water

Units DF Date Analyzed

Mercury bv Method 1631E

Mercury 0.618 0.500

Batch ID: 27010 Analyst: WF 

ng/L 1 1/6/2020 5:17:00 PM

Lab ID: 2001024-002
Client Sample ID: 120809-2 

Analyses Result RL Qual

Collection Date: 12/27/2019 2:20:00 PM 
Matrix: Water

Units DF Date Analyzed

Mercury bv Method 1631E

Mercury 0.599 0.500

Batch ID: 27010 Analyst: WF 

ng/L 1 1/6/2020 5:27:00 PM

Original
Page 5 of 9



Date: 1/7/2020Fi Fremont
UJVJ

Work Order:
CLIENT:
Project:

2001024
Spectra Laboratories 
2019120809

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: MB-27010 

Clent ID: MBLKW 

Analyte

SampType: MBLK 

Batch ID: 27010 

Result RL

Units: ng/L

SPK value SPK Re( Val

Prep Date: 1/3/2020 

Analysis Date: 1/6/2020 

%REC LowLimit HighLimit RPDRetVal

RunNo: 56431 

SeqNo: 1124084

%RPD RPOLImlt Dual

Mercury

Sample ID: MB2-27010 

Clent ID: MBLKW 

Analyte

ND 0.500

SampType: MBLK 

Batch ID 27010 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date 1/3/2020 

Analysis Date: 1/6/2020 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56431 

SeqNo: 1124085

%RPD RPDLimit Dual

Mercury

Sample ID: MB3-27010 

Clent ID: MBLKW 

Analyte

ND 0.500

SampType: MBLK 

Batch ID: 27010 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/3/2020 

Analysis Date: 1/6/2020 

%REC LowUmit HighLimit RPDRefVal

RunNo: 56431 

SeqNo: 1124086

%RPD RPDLimit Qua!

Mercury

Sample ID: LCS-27010 

Clent ID: LCSW 

Anatyte

ND 0 500

SampType: LCS 

Batch ID: 27010 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/3/2020 

Analysis Date: 1/6/2020 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56431 

SeqNo: 1124087

%RPD RPDLimit Qua!

Mercury 25.2 0.500 25.00 0 101 80 120

Sample ID: 2001011-001EDUP 

Clent ID: BATCH 

Analyte

SampType: DUP 

Batch ID: 27010 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/3/2020 

Analysis Date: 1/6/2020 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56431 

SeqNo: 1124089

%RPD RPDLimit Dual

Mercury ND 0.500 0 24

Original Page 6 of 9



Date: 1/7/2020iff Fremont
Work Order: 2001024 
CLIENT: Spectra Laboratories
Project: 2019120809

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: 2001011-001 EMS 

Client ID: BATCH 

Analyte

SampType: MS 

Batch ID: 27010 

Result RL

Units: ng/L

SPK value SPKRefVal

Prep Date: 1/3/2020 

Analysis Date: 1/6/2020 

%REC LowLimlt Highlimit RPDRefVal

RunNo: 56431 

SeqNo: 1124090

%RPD RPDLimit Dual

Mercury 23.3 0 500 25.00 04250 91.5 71 125

Sample ID: 2001011-001EMSD 

Client ID: BATCH 

Analyte

SampType: MSD 

Batch ID: 27010 

Result RL

Units: ng/L

SPK value SPKRefVal

Prep Date: 1/3/2020 

Analysis Date: 1/6/2020 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56431 

SeqNo: 1124091

%RPD RPDUmit Qual

Mercury 236 0.500 25.00 0.4250 92.7 71 125 23.30 1.28 24

Original Page 7 of 9



Sample Log-In Check ListFremont
Client Name: SPECTRA Work Order Number: 2001024

Logged by: Clare Griggs Date Received: 1/3/2020 2:04:00 PM

Chain of Custody

1. Is Chain of Custody complete?

2. How was the sample delivered?

Yes 0

UPS

No □ Not Present D

Loa In
3. Coolers are present? Yes 0 No □ NA □

4. Shipping container/cooler in good condition? Yes 0 No □

5. Custody Seals present on shipping container/cooler? Yes □ No 0 Not Required D
(Refer to comments for Custody Seals not intact)

6. Was an attempt made to cool the samples? Yes □ No 0
Unknown orior to receiot.

NA □

7. Were all items received at a temperature of >0°C to 10.0°C * Yss □ No 0
Refer to item information.

NA □

8. Sample(s) in proper container(s)? Yss 0 No □

g. Sufficient sample volume for indicated test(s)? Yss 0 No □

10. Are samples properly preserved? Yes 0 No □

11. Was preservative added to bottles? Yes □ No 0 NA □

12. Is there headspace in the VGA vials? Yes □ No □ NA 0
13. Did all samples containers arrive in good condition(unbroken)? Yes 0 No □

14. Does paperwork match bottle labels? Yes 0 No D

15. Are matrices correctly identified on Chain of Custody? Yes 0 No D

16. Is it clear what analyses were requested? Yes 0 No n

17. Were all holding times able to be met? Yes 0 No n

Soecial Handlina (if aaolicable)
18. Was client notified of all discrepancies with this order? Yes D No □ NA 0

P erson Notified! II " " ” " Date! |

By Whom ! ' " Via ! QZI eMail Q Phone Q Fax | | I n Person

Regarding.

Client Instructions! T

19. Additional remarks:

Item Information

Item # I Temp °C

Cooler 13.1

Sample 13.5

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original Page 8 of 9
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CHAIN of CUSTODY

SPECTRA Laboratories imv\ PAGE 1 of 1 o>

S'*
2221 RossWey • Tscoma,WA 98421 • (253)272-4850 • Pax (253) 572-9838 * «W#4pec8l»h.com

I------------ 1 fS
STANDARD | | RUSH

CHANGE I—ICLIENT: Spectra Labs ADDRESS: 2221 Ross Way Tacoma WA 98445

PROJECT: 2019120809

CONTACT: Marie H

PHONE: 253-272-4850 FAX: 253-572-9838

e-MAIL: m

PURCHASE ORDER
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SPECIAL INSTRUCTIONS/COMMENTS:

RETURN SAMPLES | [DISPOSE SAMPLESj K

SIGNATURE PRINTED NAME COMPANY DATE TIME

REUNOUISHEDBY

RECEIVED BY

RELINQUISHED BY

sfavrsyi Jen Draven
vw,

Spectra 01/02/20 3:00 PM

Cfvr o\ o^hc

RECEIVED BY

Payment Terms: Net 30 days. Past due accounts subject to 1 1/2 % per month interest Customer agrees to pay all costs of collection including reasonable 
attorney's fees and all other costs of collection regardless of whether suit is filed in Pierce Co.. WA venue. Spectra Analytical. Inc.

(Shipping Fee Apples)



SPECTRA Laboratories

CHAIN of CUSTODY
PAGE 1 Of 1

2221 Russ Way • Tacoma, WA 98421 (253)272-4850 • Fax (253) 572-9838 www.spectra-lab.com STAND.

CLIENT: Spectra Labs ADDRESS: 2221 Ross Way Tacoma WA 98445
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CHANGE I—I

PROJECT: 2019120809

CONTACT: Marie H

PHONE: 253-272-4850 FAX: 253-572-9838

e-MAIL: marieh@spectra-lab.com 

PURCHASE ORDER #
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i 120809-1 12/27/19 1400 Water 1 X

2 120809-2 12/27/19 1420 Water 1 X
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SPECIAL INSTRUCTIONS/COMMENTS:

RETURN SAMPLES I [DISPOSE SAMPLES

SIGNATURE

RELINQUISHED BY

RECEIVED BY

PRNTED NAME COMPANY DATE TIME

Jen Draven Spectra 01/02/20 3:00 PM

RELINQUISHED BY

RECEIVED BY

Payment Terms: Net 30 days. Past due accounts subject to 1 1/2 % per month interest. Customer agrees to pay all costs of collection including reasonable 
attorney’s fees and all other costs of collection regardless of whether suit is filed in Pierce Co.. WA venue. Spectra Analytical. Inc.

(Shlooino Fee Aodiesl

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/13/2020
P.O.#: Auth #19/30/12-226
Project: Kosmos
Client ID: DIB

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 12/30/2019
Tacoma, WA 98411 Date Received: 12/30/2019
Attn: Doug Boettner Spectra Project: 2019120810

Spectra Number: 1

Analyte Result Units Method
Total Mercury 0.000806 * ug/L EPA1631E
Turbidity 2.3 NTU EPA 180.1
Arsenic <0.3 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium <0.5 pg/L EPA 200.8
Copper <0.3 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc <0.3 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil 107 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 5.95 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene 0.72 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surrogate % Recoveiy Method

p-Terphenyl 77 NWTPH-D

Toluene-d8 91 NWTPH-G

4-Bromofluorobenzene 97 NWTPH-G

SPECTRA B

oper, Laboratory Manager Page 1 of 2
a5/jac

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/13/2020 P.O.#: Auth #19/30/12-226
Project: Kosmos
Client ID: D6

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 12/30/2019
Tacoma, WA 98411 Date Received: 12/30/2019
Attn: Doug Boettner Spectra Project: 2019120810

Spectra Number: 2

Analyte Result Units Method
Total Mercury ND ** ug/L EPA 1631E
Turbidity 1.5 NTU EPA 180.1
Arsenic <0.3 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium <0.5 pg/L EPA 200.8
Copper <0.3 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc <0.3 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil 117* pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 5.86 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

*Sample contains heavy oil range organics. ** Mercury analyzed by Fremont Analytical. Please see the complete report 
attached.

Surrogate % Recovery Method

p-Terphenyl 70 NWTPH-D

Toluene-d8 91 NWTPH-G

4-Bromofluorobenzene 97 NWTPH-G

SPECTRA LABO
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SPECTRA Laboratories ...Where experience matters

2221 Ross Way Tacoma, WA 98421 (253) 272-4850 • Fax (253) 572-9838 www.spectra-lab.com

January 13, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Method: NWTPH-Dx
Sample Matrix: Water
Spectra Project: 2019120810
Applies to Spectra #: 1

HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS 

BLANK SPIKE (LCS)
Spiked Sample: LCS Date Extracted: 01/06/20
Units: ug/L Date Analyzed: 01/07/20

Spike Spike
Sample Amount Amount Percent

Compound Result Added Found Recovery

Diesel <100 5000 4190 84

METHOD BLANK

Date Extracted: 01/06/20
Units: ug/L

Diesel <100

Heavy Oil <500

Surrogate Recoveries:

Date Analyzed: 01/07/20

p-terphenyl 77%

SPECTRA LABORATORIES

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com 

January 13, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Method: NWTPH-Dx
Sample Matrix: Water
Spectra Proj ect: 2019120810
Applies to Spectra #: 2

HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS

BLANK SPIKE (LCS)
Spiked Sample: LCS Date Extracted: 01/07/20
Units: ug/L Date Analyzed: 01/07/20

Spike Spike
Sample Amount Amount Percent

Compound Result Added Found Recovery

Diesel <100 2500 2040 82

METHOD BLANK

Date Extracted: 01/07/20
Units: ug/L

Diesel <100

Heavy Oil <500

Surrogate Recoveries:

Date Analyzed: 01/07/20

p-terphenyl 93%

SPECTRA LABORATORIES

’ooper, Laboratory Manager

http://www.spectra-lab.com


...Where experience mattersSPECTRA Laboratories
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 www.spectra-lab.com

January 3, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Units:
Spectra Project: 
Applies to Spectra #'s 

Analyst:

ug/L
2019120810

1-2
SCJ

QUALITY CONTROL RESULTS
___________________________________ ICP-MS Metals - EPA Method 200.8 - Water_____________________

Laboratory Reagent Blank (LRB)
Date Digested: 1/3/2020 Date Analyzed: 1/3/2020

Element CAS# Result
Arsenic 7440-38-2 <0.3

Cadmium 7440-43-9 <0.2
Chromium 7440-47-3 <0.5

Copper 7440-50-8 <0.3
Lead 7439-92-1 <0.5

Nickel 7439-98-7 <0.5
Zinc 7440-66-6 <0.3

Laboratory Fortified Blank (LFB)
Date Digested: 1/3/2020 Date Analyzed: 1/3/2020

Spike LCS LCS
Element Added Cone. %Rec
Arsenic 100.0 92.38 92.4

Cadmium 100.0 96.33 96.3
Chromium 100.0 95.27 95.3

Copper 100.0 99.25 99.2
Lead 100.0 93.94 93.9

Nickel 100.0 94.91 94.9
Zinc 100.0 110.98 111.0

LCS Recovery limits 85-115%
Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Date Digested: 1/3/2020 Date Analyzed: 1/3/2020
Sample Spiked: 2020010022-1

Sample Spike MS MS MSD MSD
Element Cone. Cone. Cone. %Rec Cone %Rec RPD
Arsenic 0.53 100.0 87.81 87.3 87.57 87.0 0.3

Cadmium 0.00 100.0 90.77 90.8 90.28 90.3 0.6
Chromium 0.65 100.0 91.53 90.9 88.50 87.9 3.4

Copper 0.00 100.0 92.58 92.6 91.30 91.3 1.4
Lead 0.00 100.0 88.87 88.9 88.09 88.1 0.9

Nickel 0.00 100.0 91.99 92.0 87.66 87.7 4.8
Zinc 1.56 100.0 92.80 91.2 91.44 89.9 1.5

Comment:
Recovery Limits 70-130% 
RPD Limit 20

SPECTRA LABORATORIES

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

December 31, 2019

Sample Matrix: Water 
ERA Method: 624/8260C 

Spectra Project: 2019120810 
Date Analyzed: 12/31/2019 

Units: ug/L 
Applies to Spectra #'s: #1-2

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

MTBE <1 10.0 9.52 95.2
Benzene <1 10.0 9.5 95.2
Toluene <1 10.0 9.2 91.8
Ethylbenzene <1 10.0 9.33 93.3
Total Xylenes <2 30.0 28.2 94.0
Gasoline <50 250 256 102

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 102 101 Benzene <1
1,2-Dichloroethane-d4 114 116 Toluene <1
Toluene-d8 97 94 Ethylbenzene <1
4-Bromofluorobenzene 95 97 Total Xylenes <2

MTBE <1

Tey\sOoper 
oratory Manager

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 13, 2020

Sample Matrix: Water 
ERA Method: 624/8260C 

Spectra Project: 2019120810 
Date Analyzed: 1/10/2020 

Units: ug/L 
Applies to Spectra #'s: #1-2

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

MTBE <1 10.0 9.50 95
Benzene <1 10.0 10.6 106
Toluene <1 10.0 10.7 107
Ethylbenzene <1 10.0 11.4 114
Total Xylenes <2 30.0 34.4 115
Gasoline <50 250 286 114

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 100 101 Benzene <1
1,2-Dichloroethane-d4 105 108 Toluene <1
Toluene-d8 96 94 Ethylbenzene <1
4-Bromofluorobenzene 87 89 Total Xylenes <2

MTBE <1

Tgr^Cooper 
oratory Manager

http://www.spectra-lab.com


I

SPECTRA Laboratories
2221 Ross Way, Tacoma, WA 98421 
(253) 272-4850 Fax (253) 572-9838 

www.specira-lab.com info@spectra-lab.com

SPECIAL INSTRUCTIONS/COMMENTS:
Please use Clean Water Act Methods
•Refer to attached list of required methods and detection
limits

• As, Cd, Cr, Cu, Pb, Ni, Zn (EPA Method 200.8), Hg (ERA 
1631E)
Return Samples Y

CHAIN of CUSTODY
SPECTRA PROJECT #

HaYx -z  o

N Rage 1 of l STANDARD RUSH
client : Tacoma Power (TPU) 3628 South 35th Street Tacoma, WA 98409

ADDRESS — 
CHANGE —

PROJECT: Kosmos

CONTACT;

SAMPLED BY:
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PHONE^^-^^-flS^FAX: TESTING_________
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Spectra Internal Instructions
SIGNATURE. PRINTED NAME

RELINQUISHED BY

COMPANY DATE TIME

< v2Ao//<(
RECEIVED BY

RELINQUISHED BY

Jcaaa ^ Cds\
A zYv '^.CkC-Os. C_OfR>sfT7s>

RECEIVED BY

Payment Terms: Net 30 days. Past due accounts subject to 1 1/2 % per month interest. Customer agrees to pay all costs of collection including reasonable 
attorney’s tees and all other costs of collection regardless of whether suit Is filed in Pierce Co.. WA venue. Spectra Analytical, LLC

http://www.specira-lab.com
mailto:info@spectra-lab.com


F| Fremont
| i—Tnrmmmk

3600 Fremont Ave. N.
Seattle, WA 98103 

T: (206) 352-3790 
F: (206) 352-7178

info@fremontanalytical.com

Spectra Laboratories 
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2019120810
Work Order Number: 2001028

January 07, 2020

Attention Marie Holt:

Fremont Analytical, Inc. received 2 sample(s) on 1/3/2020 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #L17-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 9

mailto:info@fremontanalytical.com
http://www.fremontanalytical.com


FI Fremont
■ —^ rrmnamu

Date: 01/07/2020

CLIENT:
Project:
Work Order:

Spectra Laboratories
2019120810
2001028

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received

2001028-001 120810-1 12/30/2019 2:00 PM 01/03/2020 2:22 PM
2001028-002 120810-2 12/30/2019 2:20 PM 01/03/2020 2:22 PM

Original Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned
Page 2 of 9



m Fremont
trim rrrnmk

Case Narrative
WO#: 2001028 
Date: 1/7/2020

CLIENT: Spectra Laboratories
Project: 2019120810

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 9



If | Fremont Qualifiers & Acronyms
WO#: 2001028

Date Reported: 1/7/2020

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com

Page 4 of 9

http://www.fremontanalytical.com


Analytical ReportHEEHEirt
Work Order: 

Date Reported:

2001028
1/7/2020

CLIENT: Spectra Laboratories 
Project: 2019120810

Lab ID: 2001028-001
Client Sample ID: 120810-1 

Analyses Result RL Qual

Collection Date: 12/30/2019 2:00:00 PM 
Matrix: Water

Units DF Date Analyzed

Mercury bv Method 1631E

Mercury 0.806 0.500

Batch ID: 27010 Analyst: WF 

ng/L 1 1/6/2020 5:38:00 PM

Lab ID: 2001028-002
Client Sample ID: 120810-2 

Analyses Result RL Qual

Collection Date: 12/30/2019 2:20:00 PM 
Matrix: Water

Units DF Date Analyzed

Mercury bv Method 1631E

Mercury ND 0.500

Batch ID: 27010 Analyst: WF 

ng/L 1 1/6/2020 5:49:00 PM

Original
Page 5 of 9



Date: 1/7/2020ilFremort

Work Order: 2001028
CLIENT: Spectra Laboratories

Project: 2019120810

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: MB-27010 

Client ID: MBLKW 

Analyte

SampType: MBLK 

Batch ID: 27010 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/3/2020 

Analysis Date: 1/6/2020 

%REC LowLlmlt HighLImlt RPDRefVal

RunNo: 56431 

SeqNo: 1124084 

%RPD RPDLimit Dual

Mercury

Sample ID: MB2-27010 

Client ID: MBLKW 

Analyte

ND 0.500

SampType: MBLK 

Batch ID: 27010 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/3/2020 

Analysis Date: 1/6/2020 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56431 

SeqNo: 1124085

%RPD RPDLimit Oual

Mercury

Sample ID: MB3-27010 

Client ID: MBLKW 

Analyte

ND 0.500

SampType: MBLK 

Batch ID: 27010 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/3/2020 

Analysis Date: 1/6/2020 

%REC LowUmlt HighLImlt RPDRefVal

RunNo: 56431 

SeqNo: 1124086

%RPD RPDLimit Qual

Mercury ND 0.500

Sample ID: LCS-27010 

Client ID: LCSW 

Analyte

SampType: LCS 

Batch ID: 27010 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/3/2020 

Analysis Date: 1/6/2020 

%REC LowUmlt HighLImlt RPDRefVal

RunNo: 56431 

SeqNo: 1124087

%RPD RPDLimit Qual

Mercury 25.2 0.500 25.00 0 101 80 120

Sample ID: 2001011-001EDUP 

Client ID: BATCH 

Analyte

SampType: DUP 

Batch ID: 27010 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/3/2020 

Analysis Date: 1/6/2020 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56431 

SeqNo: 1124089

%RPD RPDLimit Qual

Mercury ND 0 500 0 24

Original Page 6 of 9



Date: 1/7/2020
IJI rremoni

Work Order: 2001028
CLIENT: Spectra Laboratories

Project: 2019120810

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: 2001011-001EMS SampType MS Units: ng/L Prep Date: 1/3/2020 RunNo: 56431

Client ID: BATCH Batch ID: 27010 Analysis Date: 1/6/2020 SeqNo: 1124090

Analyte Result RL SPK value SPK Ref Val %REC LowUmit HighLimit RPD Ref Val %RPD RPDLImit Dual

Mefcury 23.3 0500 25.00 0.4250 91.5 71 125

Sample ID: 2001011-001EMSD SampType: MSD Units: ng/L Prep Date: 1/3/2020 RunNo: 56431

Client ID: BATCH Batch ID: 27010 Analysis Date: 1/6/2020 SeqNo: 1124091

Analyte Result RL SPK value SPK Ref Val %REC LowLimlt HighLimit RPD Ref Val %RPD RPDLimit Qua!

Mercury 236 0.500 25.00 0.4250 92.7 71 125 23.30 1 28 24

Original Page 7 of 9



Sample Log-In Check ListB Fremont
nrnmnrm

Client Name: SPECTRA Work Order Number: 2001028

Logged by: Clare Griggs Date Received: 1/3/2020 2:22:00 PM

Chain of Custody
1. Is Chain of Custody complete?

2. How was the sample delivered?

Yes 0

UPS

No □ Not Present O

Log In

3. Coolers are present? Yes @ No D NA □

4. Shipping container/cooler in good condition? Yes 0 No D

5. Custody Seals present on shipping container/cooler? Yes D No 0 Not Required D

(Refer to comments for Custody Seals not intact)

6. Was an attempt made to cool the samples? Yes D No 0

Unknown nrior to receiot.

NA □

7, Were all items received at a temperature of >0°C to 10.0°C * Yes □ No 0

Refer to item information.

NA □

8. Sample(s) in proper container(s)? Yes 0 N o □

g. Sufficient sample volume for indicated test(s)? Yes 0 No □

•) 0. Are samples properly preserved? Yes 0 No □

11. Was preservative added to bottles? Yes D No 0 NA □

12. Is there headspace in the VGA vials? Yes □ No □ NA 0

13. Did all samples containers arrive in good condition(unbroken)? Yes 0 No □

14, Does paperwork match bottle labels? Yes 0 No □

15. Are matrices correctly identified on Chain of Custody? Yes 0 No □

16. Is it clear what analyses were requested? Yes 0 No □

17. Were all holding times able to be met? Yes 0 No □

Soecial Handling (if aoolicable)

18. Was client notified of all discrepancies with this order? Yes D No □ NA 0

Person Notiried! || ' ‘ Date! |

By Whem! | " Via! □ .Mai, Q Phone □ Fax □ In Person

Regarding,

Client Instructions, U

19. Additional remarks:

Item Information

Item # Temp °C

Cooler 12.3
Sample 11.1

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original Page 8 of 9



CHAIN of CUSTODY

SPECTRA Laboratories PAGE 1 of

2221 Ron Way • Tacoma. WA 98421 • (253)2724850 • Fax (253) 572-9838 • www^ccm-laUcom

2£OlOZ.?) ,—.

STANDARD

12

«

RUSH
0)
.cn.

CLIENT: Spectra Labs ADDRESS 2221 Ross Way Tacoma WA 98445
ADDRESS

CMANGf

PROJECT: 2019120810

CONTACT: Marie H

HYDROCARBONS ORGAN S METALS OTHER

PHONE: 253-272 4850 FAX: 253-572-9838
I II§preief pax I i

nr»XlAU I I 8'-MAIL s 1 i5H w

PURCHASE ORDER B
nDA It i Mr l l ISAMPl F ID 'XA IRIX 2 lESAMPLED SAMPLED
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X12/30/19 1400 Water 1120810-1
12/30/19 1420 X1120810-2

SPECIAL INSTRUCTIONS/COMMENTS

RETURN SAMPLES | (DISPOSE SAMPLE Spy 

(8htoln0FMW»)

SfSNATUKE
BY

RECEDED BY

BY

)yv\

PWMTEO NAME

#1
Jen Draven

COMPANY DATE

OfVe'V/'.'v. .jvAre-
Spectra

r

01/02/20

BY

T»IE

3:00 PM
V;];: W7.

arms Net 30 days. Past due accounts subject to 1 1/2 % per month Interest Customer agrees to pay an costs of collection including 
fees and all other costs of collection regardless of whether suit»filed in Pierce Co , WA venue Spectra Anatytical. Inc.



SPECTRA Laboratories

CHAIN of CUSTODY
PAGE 1 of 1

2221 Ross Way • Tacoma, WA 98421 • (253)2724850 Fax (253) 572-9838 www.spectn-lab.com
STANDARD | [ RUSH K/i

' ADDRESS |—|
change !—Iclient : Spectra Labs ADDRESS: 2221 Ross Way Tacoma WA 98445

PROJECT: 2019120810

CONTACT: Marie H

PHONE: 253-2724850

e-MAIL marieh@spectra-lab com 

PURCHASE ORDER #

FAX: 253-572-9838
Prefer FAX □ 
or e-MAIL I I

SAMPLE ID
DATE

SAMPLED
' IML

SAMPLED
MATRIX

co

§

z

HYDROCARBONS ORGANICS

E

5
i
S
$

1

1

I
CN

►-
z

-i
8
§
i0
1

<

§
5
B
r,

I

METALS

|
<a
s
6

§

CO

i
I

I
i

5
S
to

1

B

|
1

5
E

IU
s
i

U>
I

DTHEF

I

I §

1 120810-1 12/30/19 1400 Water 1 X

2 120810-2
3

12/30/19 1420 Water 1 X

4

5

6

7

8 

9 

0
SPECIAL INSTRUCTIONS/COMMENTS: SIGNATURE

RELINQUISHED BY

RECEIVED BY

PRINTED NAME COMPANY

Jen Draven Spectra

RELINQUISHED BY

RECEIVED BY

DATE

01/02/20

TIME

3:00 PM

__________________^__________________ ^^Payment Terms: Net 30 days Past due accounts subject to 1 1/2 % per month interest Customer agrees to pay all costs of collection including reasonable
RETURN SAMPLES I [DISPOSE SAMPiEsFy/ylhomey's fees and all other costs of collection regardless of whether suit is filed in Pierce Co.. WA venue Spectra Analytical. Inc.

(Shipping Fee Applies)

http://www.spectn-lab.com


SPECTRA Laboratories ...Where experience matters_______y V

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/13/2020
P.O.#: Auth #19-31-12-227
Project: Kosmos
Client ID: D6

Tacoma Public Utilities Sample Matrix: Water

PO Box 11007 Date Sampled: 12/31/2019
Tacoma, WA 98411 Date Received: 12/31/2019
Attn: Doug Boettner Spectra Project: 2019120849

Spectra Number: 1

Analyte Result Units Method
Total Mercury 0.000596 * ug/L EPA 1631E
Turbidity 1.0 NTU EPA 180.1
Arsenic <0.3 Pg/L EPA 200.8
Cadmium <0.2 Pg/L EPA 200.8
Chromium <0.5 pg/L EPA 200.8
Copper <0.3 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc <0.3 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil 318** pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 5.83 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached. **Sample contains heavy oil range 
organics.

Surrogate % Recovery Method

p-Terphenyl 75 NWTPH-D
Toluene-d8 89 NWTPH-G
4-Bromofluorobenzene 97 NWTPH-G

SPECTRA LABORATORIES

oper. Laboratory Manager
p

Page 1 of 2

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/13/2020
P.O.#: Auth #19-31-12-22
Project: Kosmos
Client ID: DIB

Tacoma Public Utilities Sample Matrix: Water

PO Box 11007 Date Sampled: 12/31/2019
Tacoma, WA 98411 Date Received: 12/31/2019
Attn: Doug Boettner Spectra Project: 2019120849

Spectra Number: 2

Analyte Result Units Method
Total Mercury 0.000871 * ug/L EPA 1631E
Turbidity 2.5 NTU EPA 180.1
Arsenic <0.3 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium ,0.5 pg/L EPA 200.8
Copper <0.3 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc <0.3 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil <50 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 6.29 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CRB
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surrogate % Recoveiy Method

p-Terphenyl 74 NWTPH-D
Toluene-d8 89 NWTPH-G
4-Bromofluorobenzene 97 NWTPH-G

SPECTRA LABORATORIES

Mac
er, Laboratory Manager Page 2 of 2

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 13,2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Method: NWTPH-Dx
Sample Matrix: Water
Spectra Project: 2019120849
Applies to Spectra #: 1 -2

HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS 

BLANK SPIKE (LCS)
Spiked Sample: LCS Date Extracted: 01/07/20
Units: ug/L Date Analyzed: 01/07/20

Spike Spike
Sample Amount Amount Percent

Comoound Result Added Found Recovery

Diesel <100 2500 2040 82

METHOD BLANK

Date Extracted: 01/07/20
Units: ug/L

Diesel <100

Heavy Oil <500

Surrogate Recoveries:

Date Analyzed: 01/07/20

p-terphenyl 93%

SPECTRA LABORATORIES

i
..............................

ier, Laboratory Manager

http://www.spectra-lab.com


SPEj C'T JR..A. Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 13, 2020

Sample Matrix: Water 
ERA Method: 624/8260C 

Spectra Project: 2019120849 
Date Analyzed: 1/10/2020 

Units: ug/L 
Applies to Spectra #'s: #1-2

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

MTBE <1 10.0 9.50 95
Benzene <1 10.0 10.6 106
Toluene <1 10.0 10.7 107
Ethylbenzene <1 10.0 11.4 114
Total Xylenes <2 30.0 34.4 115
Gasoline <50 250 286 114

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 100 101 Benzene <1
1,2-Dichloroethane-d4 105 108 Toluene <1
Toluene-d8 96 94 Ethylbenzene <1
4-Bromofluorobenzene 87 89 Total Xylenes <2

MTBE <1

^y^cooper 
(oratory Manager

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 3, 2020

Tacoma Public Utilities Units: ug/L
PO Box 11007 Spectra Project: 2019120849
Tacoma, WA 98411 Applies to Spectra #'s 1-2

Analyst: SCJ

QUALITY CONTROL RESULTS
___________________________________ ICP-MS Metals - EPA Method 200,8 - Water____________________

Laboratory Reagent Blank (LRB)
Date Digested: 1/3/2020 Date Analyzed: 1/3/2020

Element CAS# Result
Arsenic 7440-38-2 <0.3

Cadmium 7440-43-9 <0.2
Chromium 7440-47-3 <0.5

Copper 7440-50-8 <0.3
Lead 7439-92-1 <0.5

Nickel 7439-98-7 <0.5
Zinc 7440-66-6 <0.3

Date Digested: 1/3/2020
Laboratory Fortified Blank (LFB)

Date Analyzed: 1/3/2020

Element
Spike
Added

LCS
Cone.

LCS
%Rec

Arsenic 100.0 92.38 92.4
Cadmium 100.0 96.33 96.3
Chromium 100.0 95.27 95.3

Copper 100.0 99.25 99.3
Lead 100.0 93.94 93.9

Nickel 100.0 94.91 94.9
Zinc 100.0 110.98 111.0

LCS Recovery limits 85-115%

Date Digested: 
Sample Spiked:

Element

1/3/2020
2020010022-1

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Date Analyzed:

Sample Spike MS MS MSD
Cone. Cone. Cone. %Rec Cone

1/3/2020

MSD
%Rec RPD

Arsenic 0.53 100.0 87.81 87.3 87.57 87.0 0.3
Cadmium 0.00 100.0 90.77 90.8 90.28 90.3 0.5
Chromium 0.65 100.0 91.53 90.9 88.50 87.9 3.4

Copper 0.00 100.0 92.58 92.6 91.30 91.3 1.4
Lead 0.00 100.0 88.87 88.9 88.09 88.1 0.9

Nickel 0.00 100.0 91.99 92.0 87.66 87.7 4.8
Zinc 1.56 100.0 92.80 91.2 91.44 89.9 1.5

Comment:
Recovery Limits 70-130% 
RPD Limit 20

SPECTRA LABORATORIES

J
ukSfatory Manager

http://www.spectra-lab.com


I

1 SPECTRA Laboratories
2221 Ross Way, Tacoma, WA 98421 
(253) 272-4850 Fax (253) 572-9838 

www.spectra-lab.com info@spcctra-lab.com

SPECIAL INSTRUCTIONS/COMMENTS:

Please use Clean Water Act Methods
‘Refer to attached list of required methods and detection
limits

* As, Cd, Cr, Cu, Pb, Ni, Zn (EPA Method 200.8), Hg (EPA 
1631E)
Return Samples Y

CHAIN of CUSTODY
SPECTRA PROJECT #

N Page 1 of 1 STANDARD I RUSH [

CLIENT: Tacoma Power (TPU) 3628 South 35th Street Tacoma, WA 98409
ADDRESS 

CHANGE —

PROJECT: Kosmos HYDROCARBONS ORGANICS METALS OTHER

CONTACT: o
=

SAMPLED BY: x. L
o _■flr E n► ajPHONE FAX: TEST NG >x i.BC I :Kreref hAX |__|

are-MAIL ®
8>-

ce-MAIL: V x
8 5 5 5a

7

y) >» >,
Q O u

5 -- -il
Iru11-3 V 12-'Sal u IPURCHASE ORDER #: a - 5 58 £J1 u i. 5 □- -UMI fc 

SAMPLED
[ Mt h s 5 ! I-

0SAMPLE D MATRIX □ n£SAM PL FD a- i.

X X X X
•p i£ IVii/''1- VOlo.1 X X X

j

■ :
7 ki

-

9

0

SIGNATURE PRINTED NAME COMPANY DATE IIMI
Soectra Internal Instructions RELINQUISHED BY

RECEIVED BY

RELINQUISHED BY

s•aj--ry3u. jnvw,r

peM03V(Reck (6SX

RECEIVED BY

Paymeni Terms: Net 30 days. Past due accounts subject to 1 1/2 % per month Interest. Customer agrees to pay all costs of collection including reasonable 
attorney's fees and aM other costs of collection regardless of whether suit Is filed in Pierce Co., WA venue. Spectra Analytical, LLC

http://www.spectra-lab.com
mailto:info@spcctra-lab.com


Fremont
3600 Fremont Ave. N. 

Seattle, WA 98103 
T: (206) 352-3790 
F: (206) 352-7178

info@fremontanalytical.com

Spectra Laboratories
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2019120849
Work Order Number: 2001029

January 08, 2020

Attention Marie Holt:

Fremont Analytical, Inc. received 2 sample(s) on 1/3/2020 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #L17-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 9

mailto:info@fremontanalytical.com
http://www.fremontanalytical.com


IS Fremont
■ JTg^^TTTjTffliTTTTk

Date: 01/08/2020

CLIENT:
Project:
Work Order:

Spectra Laboratories 
2019120849
2001029

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received

2001029-001 120849-1 12/31/2019 12:30 PM 01/03/2020 2:13 PM

2001029-002 120849-2 12/31/2019 10:29 AM 01/03/2020 2:13 PM

Original Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned
Rage 2 of 9



!.r» Fremont Case Narrative
WO#: 2001029 
Date: 1/8/2020

CLIENT: Spectra Laboratories
Project: 2019120849

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 9



*9 Fremont
17771Ffrl Wit

Qualifiers & Acronyms
WO#: 2001029

Date Reported: 1/8/2020

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com

Page 4 of 9

http://www.fremontanalytical.com


Analytical ReportPI Fremont
• Ij] mgggmm^rrmmmik

CLIENT: Spectra Laboratories 

Project: 2019120849

Lab ID: 2001029-001

Client Sample ID: 120849-1

Analyses Result

Work Order: 2001029

Date Reported: 1/8/2020

Collection Date: 12/31/2019 12:30:00 PM 

Matrix: Water

RL Qual Units DF Date Analyzed

Mercury bv Method 1631E Batch ID: 27010 Analyst: WF

Mercury 0.596 0.500 ng/L 1 1/6/2020 6:00:00 PM

Lab ID: 2001029-002 Collection Date: 12/31/2019 10:29:00 AM

Client Sample ID: 120849-2 Matrix: Water

Analyses Result RL Qual Units DF Date Analyzed

Mercury bv Method 1631E

Mercury 0.871

Batch ID: 27010 Analyst: WF

0.500 ng/L 1 1/6/2020 6:11:00 PM

Original
Page 5 of 9



Date: 1W2020

QESSS
Work Order: 2001029
CLIENT: Spectra Laboratories
Project: 2019120849

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: MB-27010

Client ID: MBLKW

Analyte

SampType MBLK

Batch ID: 27010

Result RL SPK value

Units: ng/L

SPK RefVal %REC

Prep Date: 1/3/2020

Analysis Date: 1/6/2020

LowUmlt HighLimit RPD RefVal

RunNo: 56431

SeqNo: 1124084

%RPD RPDLimit Dual

Mercury ND 0.500

Sample ID: MB2-27010 SampType MBLK Units: ng/L Prep Date: 1/3/2020 RunNo: 56431

CHent ID: MBLKW Batch ID: 27010 Analysis Date: 1/6/2020 SeqNo: 1124085

Analyte Result RL SPK value SPK RefVal %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Dual

Mercury ND 0 500

Sample ID: MB3-27010 SampType MBLK Units: ng/L Prep Date: 1/3/2020 RunNo: 56431

Client ID. MBLKW Batch ID: 27010 Analysis Date: 1/6/2020 SeqNo: 1124086

Analyte Result RL SPK value SPK RefVal %REC LowUmlt HighLimit RPD Ref Val %RPD RPDLimit Dual

Mercury ND 0.500

Sample ID: LCS-27010 SampType LCS Units: ng/L Prep Date: 1/3/2020 RunNo: 56431

Client ID: LCSW Batch ID: 27010 Analysis Date: 1/6/2020 SeqNo: 1124087

Analyte Result RL SPK value SPK RefVal %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Dual

Mercury 25.2 0.500 25.00 0 101 80 120

Sample ID: 2001011-001EDUP SampType: DUP Units: ng/L Prep Date: 1/3/2020 RunNo: 56431

Client ID: BATCH Batch ID: 27010 Analysis Date: 1/6/2020 SeqNo: 1124089

Analyte Result RL SPK value SPK RefVal %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Dual

Mercury ND 0.500 0 24

Original Page 6 of 9



Fremont
mnFjinmk

Date: f/8/2020

Work Order: 2001029
CLIENT: Spectra Laboratories

Project: 2019120849

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: 2001011-001 EMS

Client ID: BATCH

Analyte

SampType: MS

Batch ID: 27010

Result RL SPK value

Units: ng/L

SPK RefVal %REC

Prep Date: 1/3/2020

Analysis Date: 1/6/2020

LowLimit HighLimit RPD RefVal

RunNo: 56431

SeqNo: 1124090

%RPD RPD Limit Dual

Mercury 23.3 0.500 25.00 04250 91.5 71 125

Sample ID: 2001011-001EMSD SampType: MSD Units: ng/L Prep Date: 1/3/2020 RunNo: 56431

Client ID: BATCH Batch ID: 27010 Analysis Date: 1/6/2020 SeqNo: 1124091

Analyte Result RL SPK value SPK RefVal %REC LowLimit HighLimit RPD RefVal %RPD RPDLimit Dual

Mercury 23.6 0.500 25.00 0.4250 92.7 71 125 23.30 1.28 24

Original Page 7 of 9



iff Fremont
I] mnnmrrn Sample Log-In Check List

Client Name: SPECTRA Work Order Number: 2001029

Logged by: Clare Griggs Date Received: 1/3/2020 2:13:00 PM

Chain of Custody

1, Is Chain of Custody complete? Yes 0 No □ Not Present D
2. How was the sample delivered? UPS

Log In

3. Coolers are present? Yes 0 No □ NA □

4. Shipping container/cooler in good condition? Yes 0 No □

5. Custody Seals present on shipping container/cooler?
(Refer to comments for Custody Seals not intact)

Yes D No 0 Not Required D

6. Was an attempt made to cool the samples? Yes □ No 0 NA □

Unknown nriorto receiot.

7, Were all items received at a temperature of >0°C to 10.0°C *
Y.s □

No 0 NA □
Refer to item information.

8. Sample(s) in proper container(s)? Yes 0 No □
g. Sufficient sample volume for indicated test(s)? Yes 0 No □
10. Are samples properly preserved? Yes 0 No n
11. Was preservative added to bottles? Yes □ No 0 z > □

12. Is there headspace in the VOA vials? Yes □ No n NA 0
13, Did all samples containers arrive in good condition(unbroken)? Yes 0 No □

14, Does paperwork match bottle labels? Yes 0 No □

15, Are matrices correctly identified on Chain of Custody? Yes 0 No 0
18, Is it clear what analyses were requested? Yes 0 No n
17, Were all holding times able to be met? Yes 0 No n

Soeciai Handling (if aoDlicable)

18. Was client notified of all discrepancies with this order? Yes D No □ NA 0
Person Notified: 

By Whom: 

Regarding,
Client Instruction

r
rr
r

Date ! j

Via i D eMal Q Phone Q Fax I | In Pe

19, Additional remarks:

Item Information

Item # Temp 0C

Cooler 11.0

Sample 11.0

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original Page 8 of 9



CHAIN of CUSTODY
PAGE 1 of 1

SPECTRA Laboratories ZDOIO^i __
2221 Ross W»y • Tkom, WA 98421 • <253)2724850 • Ph  (253) 572-9838 • WWWjpMn-blux.m R!^H ML]

1

2 120849-2

o

CLIENT: Spectra Labs add ress  2221 Ross Way Tacoma WA 98445
ADDRESS

PROJECT: 2019120849

CONTACT: Marie H

PHONE: 253-272-4850 FAX: 253-572-9838

e-MAIL:
PmlwFAX □ 
or g-MMl n

PURCHASE ORDER

SAMPLE IO
DA ' " "TIME

SAMPLED 1 SAMPLE n

120849-1 12/31/19

12/31/19

CHANGE

HYDROCARBONS or (,ANI :s METALS )T
$

I
5 ih§ i

i& 2 i $B < i$ OJ
i l 5 I

< o. aE =
1 < 5 & a

pop *8 61 B5MATRIX i1-

1230 ft 1

1029 ,v 1

::

■

■
■

■

SPECIAL INSTRUCTIONS/COMMENTS:

RETURN SAMPLES I pSPOSE SAM PL I :

KTURE

RELINQUISHED BY lyVv4 M/Kk HaA
PRINTED NAME COMPANY DATE

BY i
t' t

Jen Draven Spectra
*

ZT
fkl'

01/02/20

0I 103/1

BY

TIME

3:00 PM

/ /

•: Net 30 days Pest due accounts subject to 1 1/2 % pet month intawst Customer agrees to pay el costs of collection ncAxSng 
and ai other costs of collection regardless of whether su< • filed wi Pierce Co . WA venue Sp^ctn Analytic*. Inc



SPECTRA Laboratories

CHAIN of CUSTODY
PAGE 1 of 1

2221 RossWiy • Tacoma, WA 98421 • (253)272-4850 • Fax (253) 572-9838 • wwspectra-lab.com

CLIENT: Spectra Labs ADDRESS: 2221 Ross Way Tacoma WA 98445

STAND RUSH

ADDRESS
CHANGE

PROJECT: 2019120849

CONTACT: Marie H

PHONE: 253-272-4850

e-MAIL: marieh@spectra-lab.com 

PURCHASE ORDER #

FAX: 253-572-9838
Prefer FAX I I
or e-MAIL n

SAMPLE ID
DAI t

SAMPLED
IlMfc

SAMPLED
MATRIX

V)
cc
I

HYDROCARBO

9 9
I
i

4S ORGANI

§
1

3

I

z
8
8
S
io
S
E>

>
5
8

5
I

o

CN

:s METALS

ai

s

1
I

I I

CO

11
5

£
u
S
w

I
a
B

s

£

DTHER

u->
1 I

I
120849-1 12/31/19 1230 Water 1 X

120849-2 12/31/19 1029 Water 1 X

SPECIAL INSTRUCTIONS/COMMENTS:

RETURN SAMPLES I (DISPOSE SAMPLES)

SIGNATURE

RELINQUISHED BY

RECEIVED BY

PRINTED NAME COMPANY DATE TIME

Jen Graven Spectra 01/02/20 3:00 PM

RELINQUISHED BY

RECEIVED BY

Payment Terms: Net 30 days. Past due accounts subject to 1 1/2 % per month interest Customer agrees to pay all costs of collection including reasonable 
attorney's fees and all other costs of collection regardless of whether suit is filed in Pierce Co.. WA venue Spectra Analytical. Inc.

(Shipping Fee Apples)

mailto:marieh@spectra-lab.com


SPECTRA Laboratories ...Where experience matters______ V V

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/28/2020 P.O.#: Auth #
Project: Kosmos
Client ID: D6

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 01/02/2020
Tacoma, WA 98411 Date Received: 01/02/2020
Attn: Doug Boettner Spectra Project: 2020010022

Spectra Number: 1

Analyte Result Units Method
Total Mercury 0.00226* ug/L EPA 163 IE
Turbidity 8.90 NTU EPA 180.1
Arsenic 0.5 M-g/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium 0.6 pg/L EPA 200.8
Copper <0.3 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc 1.6 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil 258* pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
PH 6.30 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached. *Sample contains heavy oil range 
organics.

Surrogate % Recovery Method

p-Terphenyl 76 NWTPH-D

Toluene-d8 91 NWTPH-G

4-Bromofluorobenzene 97 NWTPH-G

SPECTRA yiBORATORIES 

Authorized by: Kristin Hintz
a5/mlh

Page 1 of 2
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PECTRA Laboratories ...Where experience matters______y V

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/28/2020
P.O.#: Auth #
Project: Kosmos
Client ID: DIB

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 01/02/2020
Tacoma, WA 98411 Date Received: 01/02/2020
Attn: Doug Boettner Spectra Project: 2020010022

Spectra Number: 2

Analyte Result Units Method
Total Mercury 0.00216* ug/L EPA 163 IE
Turbidity 7.61 NTU EPA 180.1
Arsenic 0.5 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium 0.5 pg/L EPA 200.8
Copper <0.3 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc 0.9 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil 117 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 6.20 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surrogate % Recoveiy Method

p-Terphenyl 75 NWTPH-D

Toluene-d8 91 NWTPH-G

4-Bromofluorobenzene 97 NWTPH-G

SPECTRA UtBORATORIES

Authorized by; Kristin Hintz
a5/mlh

Page 2 of 2

http://www.spectra-lab.com


SPEC fRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 3, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Units:
Spectra Project: 
Applies to Spectra #'s 

Analyst:

ug/L
2020010022

1-2
SO

QUALITY CONTROL RESULTS
_____________________________________ ICP-MS Metals - EPA Method 200,8 - Water______________________

Laboratory Reagent Blank (LRB)
Date Digested: 1/3/2020 Date Analyzed: 1/3/2020

Element CAS# Result
Arsenic 7440-38-2 <0.3

Cadmium 7440-43-9 <0.2
Chromium 7440-47-3 <0.5

Copper 7440-50-8 <0.3
Lead 7439-92-1 <0.5

Nickel 7439-98-7 <0.5
Zinc 7440-66-6 <0.3

Date Digested: 1/3/2020
Laboratory Fortified Blank (LFB)

Date Analyzed: 1/3/2020

Element
Spike
Added

LCS
Cone.

LCS
%Rec

Arsenic 100.0 92.38 92.4
Cadmium 100.0 96.33 96.3
Chromium 100.0 95.27 95.3

Copper 100.0 99.25 99.2
Lead 100.0 93.94 93.9

Nickel 100.0 94.91 94.9
Zinc 100.0 110.98 111.0

LCS Recovery limits 85-115%

Date Digested: 
Sample Spiked:

Element

1/3/2020
2020010022-1

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Date Analyzed:

Sample Spike MS MS MSD
Cone. Cone. Cone. %Rec Cone

1/3/2020

MSD
%Rec RPD

Arsenic 0.53 100.0 87.81 87.3 87.57 87.0 0.3
Cadmium 0.00 100.0 90.77 90.8 90.28 90.3 0.6
Chromium 0.65 100.0 91.53 90.9 88.50 87.9 3.4

Copper 0.00 100.0 92.58 92.6 91.30 91.3 1.4
Lead 0.00 100.0 88.87 88.9 88.09 88.1 0.9

Nickel 0.00 100.0 91.99 92.0 87.66 87.7 4.8
Zinc 1.56 100.0 92.80 91.2 91.44 89.9 1.5

Comment:
Recovery Limits 70-130% 
RPD Limit 20

SPECTRA>. ABORATORIES
fjwhc _

J*c

Jeffrey Cooper 
Laboratory Manager r

http://www.spectra-lab.com


...Where experience mattersSPECTRA Laboratories
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 www.spectra-lab .com

January 13, 2020

Sample Matrix: Water 
ERA Method: 624/8260C 

Spectra Project: 2020010022 
Date Analyzed: 1/10/2020 

Units: ug/L 
Applies to Spectra #'s: #1-2

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

MTBE <1 10.0 9.50 95
Benzene <1 10.0 10.6 106
Toluene <1 10.0 10.7 107
Ethylbenzene <1 10.0 11.4 114
Total Xylenes <2 30.0 34.4 115
Gasoline <50 250 286 114

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 100 101 Benzene <1
1,2-Dichloroethane-d4 105 108 Toluene <1
Toluene-d8 96 94 Ethylbenzene <1
4-Bromofluorobenzene 87 89 Total Xylenes <2

MTBE <1

jjujl
Jeffrey Cooper 
Laboratory Manager

http://www.spectra-lab


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 28, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Method:
Sample Matrix: 
Spectra Project: 
Applies to Sample #

NWTPH-Dx 
Stormwater 
2020010022 
1 &2

STORMWATER HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS

Spiked Sample: 
Units:

Compound

LCS
mg/L

Sample
Result

BLANK SPIKE (LCS)
Date Extracted: 
Date Analyzed:

Spike Spike
Amount Amount Percent
Added Found Recovery

01/13/20
01/15/20

Diesel <0.15 2.50 2.24 90

METHOD BLANK

Date Extracted:
Units:

01/13/20
mg/L

Date Analyzed: 01/15/20

Total Petroleum Hydrocarbons <0.10

Surrogate Recoveries:

p-terphenyl 130%

SPECTRA LABORATORIES

Authorized by: Kristin Hintz

http://www.spectra-lab.com


Fremont
’SFTTjTAtMtfjfM

3600 Fremont Ave. N.
Seattle, WA 98103 

T: (206) 352-3790 
F: (206)352-7178

info@fremontanalytical.com

Spectra Laboratories 
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2020010022
Work Order Number: 2001108

January 09, 2020

Attention Marie Holt:

Fremont Analytical, Inc. received 2 sample(s) on 1/7/2020 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #L17-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 10

mailto:info@fremontanalytical.com
http://www.fremontanalytical.com


P| Fremont
H ■■■■gRlTlTZigZ/gSTi

Date: 01/09/2020

CLIENT:
Project:
Work Order:

Spectra Laboratories
2020010022
2001108

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received

2001108-001 010022-1 01/02/2020 11:50 AM 01/07/2020 12:20 PM
2001108-002 010022-2 01/02/2020 11:15 AM 01/07/2020 12:20 PM

Original Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Page 2 of 10



Case Narrative
WO#: 2001108 
Date: 1/9/2020

CLIENT:
Project:

Spectra Laboratories 
2020010022

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 10



(fi Fremont
■■■I M|MBK[7777f77f777A

Qualifiers & Acronyms
WO#: 2001108

Date Reported: 1/9/2020

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com

Page 4 of 10
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m Fremont Analytical Report
Work Order: 2001108 

Date Reported: 1/9/2020

Client: Spectra Laboratories Collection Date: 1/2/2020 11:50:00 AM
Project: 2020010022
Lab ID: 2001108-001 Matrix: Water
Client Sample ID: 010022-1
Analyses Result RL Qua! Units DF Date Analyzed

Mercury bv Method 1631E Batch ID: 27052 Analyst: WF

Mercury 2.26 0.500 ng/L 1 1/8/2020 9:48:11 PM

Original
Page 5 of 10



Fremont Analytical Report
Work Order: 2001108 

Date Reported: 1/9/2020

Client: Spectra Laboratories Collection Date: 1/2/2020 11:15:00 AM
Project: 2020010022
Lab ID: 2001108-002 Matrix: Water
Client Sample ID: 010022-2
Analyses Result RL Qual Units DF Date Analyzed

Mercury bv Method 1631E Batch ID: 27052 Analyst: WF

Mercury 2.16 0.500 ng/L 1 1/8/2020 9:59:01 PM

Original
Page 6 of 10



Date: 1/9/2020ifi Fremont
Work Order: 2001108 
CLIENT: Spectra Laboratories
Project: 2020010022

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: MB-27052 

Client ID: MBLKW 

Analyte

Mercury

SampType MBLK 

Batch ID: 27052 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Dale: 1/8/2020 

Analysis Date: 1/8/2020 

ttREC LowLimlt HlghLImit RPDRefVal

RunNo: 56507 

SepNo: 1125531 

%RPD RPDLimlt Dual

ND 0.500

Sample ID: MB2-27052 

Client ID: MBLKW 

Analyte

SampType: MBLK 

Batch ID: 27052 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/8/2020 

Analysis Date: 1/8/2020 

•AREC LowLimlt HighLimit RPDRefVal

RunNo: 56507 

SeqNo 1125532

%RPD RPDLimit Qual

Mercury

Sample ID: MB3-27052 

Client ID: MBLKW 

Analyte

Mercury

Sample ID: LCS-27052 

Client ID: LCSW 

Analyte

ND 0.500

SampType: MBLK 

Batch ID: 27052 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/8/2020 

Analysis Date: 1/8/2020 

%REC LowLimlt HighLimit RPDRefVal

RunNo: 56507 

SeqNo 1125533

%RPD RPDLimit Qual

ND 0.500

SampType: LCS 

Batch ID: 27052 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/8/2020 

Analysis Date: 1/8/2020 

%REC LowLimlt HighLimit RPDRefVal

RunNo: 56507 

SeqNo: 1125534

%RPD RPDLimit Qual

Mercury 24 6 0500 25.00 0 98.4 80 120

Sample ID: 2001097-001EDUP 

Client ID: BATCH 

Analyte

SampType: DUP 

Batch ID: 27052 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/8/2020 

Analysis Date: 1/8/2020 

%REC LowLimlt HighLimit RPDRefVal

RunNo: 56507

SeqNo: 1125536

%RPD RPDLimit Qual

Mercury ND 0.500 0 24

Original Page 7 of 10



Fremont
lF7T77f$iriiW*

Date: 1/9/2020

Work Order: 2001108 
CLIENT: Spectra Laboratories
Project: 2020010022

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: 2001097-001EMS 

Client ID: BATCH 

Analyle

SampType: MS 

Batch ID: 27052 

Result RL

Units: ng/L

SPK value SPKRefVal

Prep Date: 1/8/2020 

Analysis Date: 1/8/2020 

%REC LowUmh HighLimit RPDRefVal

RunNo: 56507 

SeqNo: 1125537

%RPD RPDLimit Qual

6.20 0.500 25.00 0 24.8 71Mercury
NOTES:
S - Outlying spike recovery)ies) observed. A duplicate analysis was performed with similar results indicating a possible matrix effect.

125 S

Sample ID: 2001097-001 EM SO 

Client ID: BATCH 

Analyte

SampType: MSD 

Batch ID: 27052 

Result RL

Units: ng/L

SPK value SPKRefVal

Prep Date: 1/8/2020 

Analysis Date: 1/8/2020 

%REC LowLimit HighUmit RPDRefVal

RunNo: 56507 

SegNo: 1125538

%RPD RPDLimit Qual

6.07 0.500 25.00 0 24.3 71Mercury
NOTES:
S - Outlying spike recovery(ies) observed. A duplicate analysis was performed with similar results indicating a possible matrix effect.

125 6200 2.12 24 S

Page 8 of loOriginal



Sample Log-In Check Listiff Fremont
9 ——Kf7777f!7??i?7y*

Client Name: SPECTRA Work Order Number 2001108

Logged by: Matt Langston Date Received: 1/7/2020 12:20:00 PM

Chain of Custody

1. Is Chain of Custody complete? Yes 0 No D Not Present D

2. How was the sample delivered? UPS

Loo In
3. Coolers are present? Yes 0 No □ NA □

4. Shipping container/cooler in good condition? Yes 0 No D

5. Custody Seals present on shipping container/cooler?
(Refer to comments for Custody Seals not intact)

Yes D No 0 Not Required D

6. Was an attempt made to cool the samples? Yes D No 0 NA □

Mercurv in water, nreserved

7. Were all items received at a temperature of >0°C to 10.0°C * Yes □

□
O

Z

NA 0

8. Sample(s) in proper containers)? Yes 0 No □

9. Sufficient sample volume for indicated test(s)? Yes 0 No □

10. Are samples properly preserved? Yes 0 No □

11. Was preservative added to bottles? Yes D No 0 NA □

12. Is there headspace in the VOA vials? Yes D No □ NA 0
13. Did all samples containers arrive in good condition(unbroken)? Yes 0 No □

14. Does paperwork match bottle labels? Yes 0 No □

15. Are matrices correctly identified on Chain of Custody? Yes 0 No □

16. Is it clear what analyses were requested? Yes 0 No □

17. Were all holding times able to be met? Yes 0 No □

Soecial Handlina (if aoDlicable)
18. Was client notified of all discrepancies with this order? Yes □ No □ NA 0

Person Notified. " Date |

By Whom! | ' Vial Q eMail □ Phcna □ Fax □ In Person

Client Instructions.

19. Additional remarks:

Item Information

Item # Temp °C
Cooler 15.1
Sample 16.8

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original
Page 9 of 10
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I

SPECTRA Laboratories
2221 Ross Way, Tacoma, WA 98421 
(253) 272-4850 Fax (253) 572-9838 

www.specira-lab.com info@spectra-lab.com

SPECIAL INSTRUCTIONS/COMMENTS:
Please use Clean Water Act Methods
‘Refer to attached list of required methods and detection
limits

* As, Cd, Cr, Cu, Pb, Nl, Zn (EPA Method 200.8), Hg (EPA 
1631E)
Return Samples Y N Page 1 1

CHAIN of CUSTODY
SPECTRA PROJECT #

TolpoiooZL.

CLIENT: Tacoma Power (TPU)
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Payment Terms: Net 30 days. Past due accounts subject to 1 1/2 % per month interest. Customer agrees to pay all costs of collection including reasonable 
attorney's fees and all other costs of collection regardless of whether suit is filed In Pierce Co., WA venue. Spectra Analytical. LLC
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SPE CTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/10/2020
P.O.#: Auth #20/2/1-002
Project: Kosmos
Client ID: Baker Tank #1

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 01/02/2020
Tacoma, WA 98411 Date Received: 01/02/2020
Attn: Doug Boettner Spectra Project: 2020010021

Spectra Number: 1
Rush

Analyte Result Units Method
Total Mercury 0.0211* ug/L EPA 1631E
Turbidity 150 NTU EPA 180.1
Arsenic 3.3 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium 2.8 pg/L EPA 200.8
Copper 15.7 pg/L EPA 200.8
Lead 4.2 pg/L EPA 200.8
Nickel 5.0 pg/L EPA 200.8
Zinc 84.2 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil 124 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
PH 7.08 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surrogate % Recovery Method

p-Terphenyl 99 NWTPH-D

Toluene-d8 92 NWTPH-G

4-Bromofluorobenzene 93 NWTPH-G

SPECTRA LA BORA

ooper, Laboratory Manager Page 1 of 1
i5/mlh

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 10, 2020

Tacoma Public Utilities Method: NWTPH-Dx
PO Box 11007 Sample Matrix: Stormwater
Tacoma, WA 98411 Spectra Project: 2020010021
Attn: Doug Boettner Applies to Sample # 1

Spiked Sample: 
Units:

Compound

STORMWATER HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS 

BLANK SPIKE (LCS)
LCS Date Extracted: 01/03/20
mg/L

Spike Spike
Date Analyzed: 01/06/20

Sample Amount Amount Percent
Result Added Found Recovery

Diesel <0.10 2.50 1.75 70

METHOD BLANK

Date Extracted: 01/03/20 Date Analyzed: 01/06/20
Units: mg/L

Total Petroleum Hydrocarbons <0.10

Surrogate Recoveries:
p-terphenyl 94%

SPECTRA LABORATORIES

e, 6pcr, Laboratory Manager

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters_______ > V
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 10, 2020

Sample Matrix: Water 
ERA Method: 624/8260C 

Spectra Project: 2020010021 
Date Analyzed: 1/3/2020 

Units: ug/L
Applies to Spectra #'s: #1

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

MTBE <1 10.0 10.5 105
Benzene <1 10.0 11.0 110
Toluene <1 10.0 10.4 104
Ethylbenzene <1 10.0 10.0 100
Total Xylenes <2 30.0 29.6 98.7
Gasoline <50 250 282 113

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 110 102 Benzene <1
1,2-Dichloroethane-d4 114 107 Toluene <1
Toluene-d8 97 95 Ethylbenzene <1
4-Bromofluorobenzene 94 83 Total Xylenes <2

MTBE <1

3er
lory Manager

http://www.spectra-lab.com
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3600 Fremont Ave. N.

Seattle, WA98103 

T: (206) 352-3790 

F: (206) 352-7178

info@fremontanalytical.com

Spectra Laboratories
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2020010021
Work Order Number: 2001104

January 09, 2020

Attention Marie Holt:

Fremont Analytical, Inc. received 1 sample(s) on 1/7/2020 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #L17-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 9

mailto:info@fremontanalytical.com
http://www.fremontanalytical.com
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Date: 01/09/2020

CLIENT: Spectra Laboratories Work Order Sample Summary
Project: 2020010021
Work Order: 2001104

Lab Sample ID Client Sample ID

2001104-001 010021-1

Date/Time Collected Date/Time Received

01/02/2020 2:15 PM 01/07/2020 12:30 PM

Original Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Page 2 of 9



’SR Fremont Case Narrative
WO#: 2001104 
Date: 1/9/2020

CLIENT: Spectra Laboratories
Project: 2020010021

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 9



'll Fremont Qualifiers & Acronyms
WO#: 2001104

Date Reported: 1/9/2020

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com
Page 4 of 9
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Analytical Report
Work Order: 2001104 

Date Reported: 1/9/2020

Client: Spectra Laboratories Collection Date: 1/2/2020 2:15:00 PM
Project: 2020010021
Lab ID: 2001104-001 Matrix: Water
Client Sample ID: 010021-1
Analyses Result RL Qual Units DF Date Analyzed

Mercury by Method 1631E Batch ID: 27052 Analyst: WF

Mercury 21 1 0.500 ng/L 1 1/8/2020 8:54:12 PM

Original
Page 5 of 9



Fremont Date: 1/9/2020

nrnnmrn

Work Order: 2001104 
CLIENT: Spectra Laboratories

Project: 2020010021

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: MB-27052 

Client ID: MBLKW 

Analyte

SampType: MBLK 

Batch ID: 27052 

Result RL

Units: ng/L

SPK value SPKRefVal

Prep Date: 1/8/2020 

Analysis Date: 1/8/2020 

%REC LowLimit HighLimH RPDRefVal

RunNo: 56507 

SeqNo: 1125531

%RPD RPDLImlt Dual

Mercury ND 0.500

Sample ID: MB2-27052 

Client ID: MBLKW 

Analyte

SampType: MBLK 

Batch ID: 27052 

Result RL

Units: ng/L

SPK value SPKRefVal

Prep Date: 1/8/2020 

Analysis Dale: 1/8/2020 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56507 

SeqNo: 1125532

%RPD RPDlimrt dual

Mercury ND 0.500

Sample ID: MB3-27052 

Client ID: MBLKW 

Analyte

SampType: MBLK 

Batch ID: 27052 

Result RL

Units: ng/L

SPK value SPKRefVal

Prep Date: 1/8/2020 

Analysis Date: 1/8/2020 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56507 

SeqNo: 1125533

%RPD RPDLimit dual

Mercury ND 0 500

Sample ID: LCS-27052 

Client ID: LCSW 

Analyte

SampType: LCS 

Batch ID: 27052 

Result RL

Units: ng/L

SPK value SPKRefVal

Prep Date: 1/8/2020 

Analysis Date: 1/8/2020 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56507 

SeqNo: 1125534

%RPD RPDLimit dual

Mercury 24.6 0.500 25.00 □ 98.4 80 120

Sample ID: 2001097-001EDUP 

Client ID: BATCH 

Analyte

SampType: DUP 

Batch ID: 27052 

Result RL

Units: ng/L

SPK value SPKRefVal

Prep Date: 1/8/2020 

Analysis Date: 1/8/2020 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56507 

SeqNo: 1125536

%RPD RPDLimit dual

Mercury ND 0500 0 24

Original Page 6 of 9



Fremont
m

Date: 1/9/2020

naivtica

Work Order: 2001104 
CLIENT: Spectra Laboratories
Project: 2020010021

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: 2001097-001EMS 

Client ID: BATCH 

Analyte

SampType: MS 

Batch ID: 27052 

Result RL

Units: ng/L

SPK value SPKRefVal

Prep Date: 1/8/2020 

Analysis Date: 1/8/2020 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56507 

SeqNo: 1125537

%RPD RPO Limit Oual

620 0.500 25.00 0 248 71Mercury 

NOTES:
S - Outlying spike recovery(ies) observed A duplicate analysis was performed with similar results Indicating a possible matrix effect.

125 S

Sample ID: 2001097-001EMSD 

Client ID: BATCH 

Analyte

SampType: MSD 

Batch ID: 27052 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/8/2020 

Analysis Date: 1/8/2020 

%REC LowUmit HighLimit RPD Ref Val

RunNo: 56507 

SeqNo: 1125538

%RPD RPDLImit Oual

6.07 0.500 25.00 0 24.3 71Mercury 

NOTES:
S - Outlying spike recoveries) observed. A duplicate analysis was performed with similar results indicating a possible matrix effect.

125 6.200 2.12 24 S

Original Page 7 of 9
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Sample Log-In Check List

Client Name: SPECTRA Work Order Number 2001104

Logged by: Matt Langston Date Received: 1/7/2020 12:30:00 PM

Chain of Custody

1. Is Chain of Custody complete? Yes 0 No □ Not Present D

2. How was the sample delivered? UPS

Loo In

3. Coolers are present? Yes 0 No □ NA □

4. Shipping container/cooler in good condition? Yes 0 No □

5. Custody Seals present on shipping container/cooler?
(Refer to comments for Custody Seals not intact)

Yes D No 0 Not Required D

6. Was an attempt made to cool the samples? Yes O No 0 NA □

Unknown orior to receiot.

7. Were all items received at a temperature of >0°C to 10.0°C * Y„= □ N o 0 NA □

Please refer to item information.

8. Sample(s) in proper container(s)? Yes 0 N= □

9. Sufficient sample volume for indicated test(s)? Yes 0 No □

10. Are samples properly preserved? Yes 0 No □

11. Was preservative added to bottles? Yes D No 0 NA □

12. Is there headspace in the VOA vials? Yes CH No n NA 0

13. Did all samples containers arrive in good condition(unbroken)? Yes 0 No □

14. Does paperwork match bottle labels? Yes 0 No □

15. Are matrices correctly identified on Chain of Custody? Yes 0 No □

16. Is it clear what analyses were requested? Yes 0 No □

17. Were all holding times able to be met? Yes 0 No □

Soecial Handlino fif aoDlicable)

18. Was client notified of all discrepancies with this order? Yes D No □ NA 0

Parson Notified! Dste! |

By Whom I Via ! | | eMail

Regarding!

Client 1 n stru cti o n s ! |

19. Additional remarks:

Item Information

Item # Temp °C

Cooler 17.9

Sample 16.4

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original Page 8 of 9
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L sta noar o D II^CH Al N of CUSTODY
“ tatApprewai Regcfeo - SPECTRA PROJECT#

loottoLjReturn Samples Yes No X

CUENT: add ress : 2221 Ross Way Tacoma, WA ZIP 98421

PROJECT:. 4 iirii i 10021
CONTACT: Marie Holt
SAMPLED BY:

PHONE 253-272-4850

©-MAIL:

PURCHASE ORDER #:

SAMPLE ID
"date tm T

MATRIX

6

i I
8

1

is
5?

i

5

I

s

I
I

I
I! O

2

5

ALS

I
5
1
S

I

a 1
5

i I
I §

i,
1 I

I
s
i
e

i i
?

1

2

010021-1 01/02/20 1415 Water 1

SPECIAL INSTRUCTION S/COMMENTS:

■■■■■■■111

■■■■■■■■■■■■■■■■■■■■■I
■ 1 1 1 1

BieiKiiLaBiii

■■■■Eli: 1 ■ □ 1 1
■ 1 1 1 I 1 I 1 ■ □

^ il i n
■ ■■■■■■■■I 

■■■■■■■■■■■■■■■■■■■I ■■■■■■■■■■■■■■■■■111■ ■■■■■■■■■
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■

30 M

SIGNATURE
REUNQUISM€0BY

BY

BY

Jen Drav n
( • Jc'*< L i/V\ x

PRINTED NAME COMPANY

Spec:ra
DATE

Rv-
01/06/19

TIME

3.00 PM

ZO \Vb

RECEIVED BY

RELINQUISHED BY

BY

lei tasovi i e • oo* el ee^cew Too i. iralMenoali i«4( »ol. rMlaf l n Pierta Co, MA «enje

TACOMA (253) 272-4850 2221 Rom  Way, 98421 POULSBO (380) 770-5141 28276 Twelve Trees Ln. #C.. 96370 PORT ORCHARD (360) 443-7845 1766 SE Mile Mil Dr . 98366
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Marie Holt ^/Oaoovoovi
From:
Sent:
To:
Subject:

Marie Holt
Thursday, January 02, 2020 5:04 PM 
Jeff Cooper; Jesse Bynum; Jennifer Draven 
FYI - RUSH KOSMOS

Importance: High

F-'

TPU brought in 3 more Kosmos samples today. One of them (Baker Tank) is a rush priority, if 
possible it should go before any other Kosmos samples. He understands that the mercury alone will 
probably take until Wed. or Thursday of next week, though if the petroleum is complete before then, 
they may want a partial.

Jen, please send this mercury on a 2 day turnaround.

jplwae JMt
Customer Support and Office Manager

SPECTRA Laboratories
2221 Ross Way 
Tacoma, WA 98421 
P (253) 272-4850 
F (253) 572-9838 
mariehMspectra-lab.com



SPECTRA Laboratories ... Where experience matters 

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com 

01/23/2020 
P.O.#: Auth #20/3/1-003 
Project: Kosmos 
Client ID: DlB 

Tacoma Public Utilities Sample Matrix: Water 

PO Box 11007 Date Sampled: 01/03/2020 
Tacoma, WA 98411 Date Received: 01/03/2020 
Attn: Doug Boettner Spectra Project: 2020010076 

Spectra Number: 1 

Analyte Result Units Method 
Total Mercury 0.00135* µg/L EPA 1631E 
Turbidity 5.87 NTU EPA 180.1 
Arsenic 0.7 µg/L EPA200.8 
Cadmium <0.2 µg/L EPA200.8 
Chromium <O.S µg/L EPA2 00.8 
Copper <0.3 µg/L EPA200.8 
Lead <0.5 µg/L EPA200.8 
Nickel <0.5 µg/L EPA200.8 
Zinc 0.4 µg/L EPA200.8 
Diesel <SO µg/L NWTPH-D 
Oil 73.0 µg/L NWTPH-D 
Gasoline <50 µg/L NWTPH-G 
pH 6.73 pH Units SM4500-H+B 
Hexavalent Chromium <0.01 mg/L SM3S00-CRB 
Benzene <0.4 µg/L SW8468260C 
Ethylbenzene <0.4 µg/L SW846 8260C 
Toluene <0.4 µg/L SW8468260C 
Total Xylenes <0.8 µg/L SW8468260C 

"' Mercury analyzed by Fremont Analytical. Please see the complete report attached. 

Surrogate 

p-Terpltenyl 

Toluene-dB 

4-Bromofluorobenzene 

% Recovery Melhod 

82 NWTPH•O 

93 NWTPH-0 

92 N
W

TP
H

-0 

SPECTRA LABORATORIES 

Page 1 of3 
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SPECTRA Laboratories ... Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com 

01/23/2020 
P.O.#: Auth #20/3/1-003 
Project: Kosmos 
Client ID: D6 

Tacoma Public Utilities Sample Matrix:· Water 
PO Box 11007 Date Sampled: 01/03/2020 
Tacoma, WA 98411 Date Received: 01/03/2020 
Attn: Doug Boettner Spectra Project: 2020010076 

Spectra Number: 2 

Analyte Result Units Method 
Total Mercury 0.00152* µg/L EPA 1631E 
Turbidity 6.56 NTU EPA 180.1 
Arsenic <0.3 µg/L EPA200.8 
Cadmium <0.2 µg/L EPA200.8 
Chromium <0.5 µg/L EPA200.8 
Copper <0.3 µg/L EPA200.8 
Lead <0.5 µg/L EPA200.8 
Nickel <O.S µg/L EPA200.8 
Zinc 0.3 µg/L EPA200.8 
Diesel <SO µg/L NWTPH-D 
Oil <50 µg/L NWTPH-D 
Gasoline <50 µg/L NWTPH-O 
pH 6.50 pH Units SM 4500-H+·a 
Hexavalent Chromium <0.01 mg/L SM3500-CRB 
Benzene <0.4 µg/L SW846 8260C 
Ethylbenzene <0.4 µg/L SW846 8260C 
Toluene <0.4 µg/L SW846 8260C 
Total Xylenes <0.8 µg/L SW8468260C 

• Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surroplll 

p-Teipbenyl 

Tol111111e-d8 

4-Bromofluorobenzene 

% Recovery Method 

67 NWTPH•D 

93 NWTPH-0 

92 NWl'PH•G 

SPECTRA LABORATORIES 
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SPECTRA Laboratories ... Where experience matters 

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com 

01/23/2020 P.O.#: Auth #20/3/1-003 
Project: Kosmos 
Client ID: D2 

Tacoma Public Utilities Sample Matrix: Water 
PO Box 11007 Date Sampled: 01/03/2020 
Tacoma, WA 98411 Date Received: 01/03/2020 
Attn: Doug Boettner Spectra Project: 2020010076 

Spectra Nwnber: 3 

Analyte Result Units Method 
Total Mercury 0.00222* µg/L EPA 1631E 
Turbidity 13.0 NTU EPA 180.1 
Arsenic <0.3 µg/L EPA200.8 
Cadmium <0.2 µg/L EPA200.8 
Chromium <0.5 µg/L EPA200.8 
Copper <0.3 µg/L EPA200.8 
Lead <0.5 µg/L EPA200.8 
Nickel <0.5 µg/L EPA200.8 
Zinc 1.8 µg/L EPA200.8 
Diesel <SO µg/L NWTPH-D 
Oil 129 µg/L NWTPH-D 
Gasoline <50 µg/L NWTPH-G 
pH 6.41 pH Units SM4500-H+B 
Hexavalent Chromium <0.01 mg/L SM3500-CRB 
Benzene <0.4 µg/L SW8468260C 
Ethylbenzene <0.4 µg/L SW846 8260C 
Toluene <0.4 µg/L SW846 8260C 
Total Xylenes <0.8 µg/L SW846 8260C 

• Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Sunogate 

p-Terphenyl 
Toluene-d8
4-Bromotluorobeozene 

% Recomy Method 

72 NWTPH-D 
93 NWTPH-G 
91 NWTPH-G 

SPECTRA LABORATORIES 
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SPECTRA Laboratories ...Where experience matters______y V
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

01/22/2020
P.O.#: Auth #20-6-1-007
Project: Kosmos
Client ID: D2

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 01/06/2020
Tacoma, WA 98411 Date Received: 01/06/2020
Attn: Doug Boettner Spectra Project: 2020010099

Spectra Number: 1

Analyte Result Units Method
Total Mercury 0.00164 * ug/L EPA 163 IE
Turbidity 16 NTU EPA 180.1
Arsenic <0.3 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium 3.4 pg/L EPA 200.8
Copper <0.3 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel 0.7 pg/L EPA 200.8
Zinc 4.0 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil 72 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
PH 6.04 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CRB
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surrogate % Recovery Method

p-Terphenyl 74 NWTPH-D

Toluene-d8 93 NWTPH-G

4-Bromofluorobenzene 91 NWTPH-G

SPECTRA LABORATORIES

T
Authorizedjby: Jesse J. Bynum Page 1 of 1
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SPEC!T^R..A. Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 13, 2020

Sample Matrix: Water 
ERA Method: 624/8260C 

Spectra Project: 2020010099 
Date Analyzed: 1/10/2020 

Units: ug/L
Applies to Spectra #'s: #1

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

MTBE <1 10.0 9.50 95
Benzene <1 10.0 10.6 106
Toluene <1 10.0 10.7 107
Ethylbenzene <1 10.0 11.4 114
Total Xylenes <2 30.0 34.4 115
Gasoline <50 250 286 114

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 100 101 Benzene <1
1,2-Dichloroethane-d4 105 108 Toluene <1
Toluene-d8 96 94 Ethylbenzene <1
4-Bromofluorobenzene 87 89 Total Xylenes <2

MTBE <1

£
Jeffrey Cooper 
Laboratory Manager

http://www.spectra-lab.com


PEI TRA Laboratories ...Where experience matters

2221 Ross Way Tacoma, WA 98421 (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 23, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Method:
Sample Matrix: 
Spectra Project: 
Applies to Sample #

NWTPH-Dx
Stormwater
2020010099
1

STORMWATER HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS

Spiked Sample: 
Units:

Compound

LCS
mg/L

Sample
Result

BLANK SPIKE (LCS)
Date Extracted: 
Date Analyzed:

Spike Spike
Amount Amount Percent

Added Found Recovery

01/16/20
01/21/20

Diesel <0.10 2.50 1.88 75

METHOD BLANK

Date Extracted: 
Units:

01/16/20
mg/L

Date Analyzed: 01/21/20

Total Petroleum Hydrocarbons <0.10

Surrogate Recoveries:

p-terphenyl 98%

SPECTRA LABORATORIES

-
Authorized|by: Jesse J. Bynum

http://www.spectra-lab.com


3600 Fremont Ave. N. 
Seattle, WA 98103 

T: (206) 352-3790 
F: (206) 352-7178

info@fremontanalytical.com

Spectra Laboratories
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2020010099
Work Order Number: 2001134

January 14, 2020

Attention Marie Holt:

Fremont Analytical, Inc. received 1 sample(s) on 1/9/2020 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #L17-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 9

mailto:info@fremontanalytical.com
http://www.fremontanalytical.com


Fremont Date: 01/14/2020

r:Trrnnfnrnk

CLIENT: 
Project: 
Work Order:

Spectra Laboratories
2020010099
2001134

Work Order Sample Summary

Lab Sample ID

2001134-001

Client Sample ID

010099-1

Date/Time Collected

01/06/2020 12:30 PM

Date/Time Received

01/09/2020 9:49 AM

Original Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Page 2 of 9
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Case Narrative
WO#: 2001134 

Date: 1/14/2020

CLIENT: Spectra Laboratories
Project: 2020010099

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 9



m m Fremont Qualifiers & Acronyms
WO#: 2001134

Date Reported: 1/14/2020

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com

Page 4 of 9
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Analytical Report
Work Order: 2001134 

Date Reported: 1/14/2020

Client: Spectra Laboratories Collection Date: 1/6/2020 12:30:00 PM
Project: 2020010099
Lab ID: 2001134-001 Matrix: Water
Client Sample ID: 010099-1
Analyses Result RL Qual Units DF Date Analyzed

Mercury bv Method 1631E Batch ID: 27110 Analyst: WF

Mercury 1.64 0.500 ng/L 1 1/13/2020 8:57:17 PM

Original

Page 5 of 9



Date: 1/14/2020Ifi Fremont
HXfl ^T77»7r7f7777l

Work Order: 2001134
CLIENT: Spectra Laboratories

Project: 2020010099

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: MB-27110 SampType: MBLK Units: ng/L Prep Date: 1/13/2020 RunNo: 56609

Client ID: MBLKW Batch ID: 27110 Analysis Date: 1/13/2020 SeqNo: 1127809

Analyte Result RL SPK value SPK RefVal %REC LowUmit HighLimit RPD RefVal %RPD RPDUmit Qual

Mercury ND 0.500

Sample ID: MB2-27110 SampType: MBLK Units: ng/L Prep Date: 1/13/2020 RunNo: 56609

Client ID: MBLKW Batch ID: 27110 Analysis Date: 1/13/2020 SeqNo: 1127810

Analyte Result RL SPK value SPK RefVal %REC LowUmit HighLimit RPD RefVal %RPD RPDLimrt Qual

Mercury ND 0.500

Sample ID: MB3-27110 SampType: MBLK Units: ng/L Prep Date 1/13/2020 RunNo: 56609

Client ID: MBLKW Batch ID: 27110 Analysis Date: 1/13/2020 SeqNo: 1127811

Analyte Result RL SPK value SPK RefVal %REC LowUmit HighLimit RPD RefVal %RPD RPDUmit dual

Mercury ND 0.500

Sample ID: LCS-27110 SampType: LCS Units: ng/L Prep Date: 1/13/2020 RunNo: 56609

aient ID: LCSW Batch ID: 27110 Analysis Date: 1/13/2020 SeqNo: 1127812

Analyte Result RL SPK value SPK RefVal %REC LowUmit HighLimit RPD Ref Val %RPD RPDUmit dual

Mercury 26.2 0.500 2500 0 105 80 120

Sample ID: 2001134-001 AD UP SampType: DUP Units: ng/L Prep Date: 1/13/2020 RunNo: 56609

CientlD: 010099-1 Batch ID: 27110 Analysis Date: 1/13/2020 SeqNo: 1127814

Analyte Result RL SPK value SPK RefVal %REC LowLimit HighUmit RPD Ref Val %RPD RPDUmit dual

Mercury 1.51 0.500 1640 8.25 24

Original Page 6 of 9



Date: 1/14/2020iff Fremont
Work Order: 2001134
CLIENT: Spectra Laboratories

Project: 2020010099

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: 2001134-001 AMS SampType: MS Units: ngA. Prep Date 1/13/2020 RunNo. 56609

Client ID: 010099-1 Batch ID: 27110 Analysis Date: 1/13/2020 SeqNo: 1127815

Analyte Result RL SPK value SPK RefVal %REC LowUmit HighLImlt RPD RefVal %RPD RPDLImlt Qual

Mercury 277 0.500 2500 1.640 104 71 125

Sample ID: 2001134-001AMSD SampType: MSD Units: ng/L Prep Date: 1/13/2020 RunNo: 56609

Client ID: 010099-1 Batch ID: 27110 Analysis Date: 1/13/2020 SeqNo: 1127816

Analyte Result RL SPK value SPK RefVal %REC LowUmit HighLimit RPD RefVal %RPD RPDLimit Qua!

Mercury 27.9 0.500 25.00 1.640 105 71 125 27.70 0.719 24

Page 7 of 9Original
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Sample Log-In Check List

Client Name: SPECTRA Work Order Number 2001134

Logged by: Carissa True Date Received: 1/9/2020 9:49:00 AM

Chain of Custodv

1. Is Chain of Custody complete? Yes @ No □ Not Present D

2. How was the sample delivered? UPS

Log In

3. Coolers are present? Yes @ No □ NA □

4. Shipping container/cooler in good condition? Yes 0 No □

5. Custody Seals present on shipping container/cooler?
(Refer to comments for Custody Seals not intact)

Yes □ No 0 Not Required EH

6. Was an attempt made to cool the samples? Yes □ No 0 NA □

Unknown orior to receiot

7. Were all items received at a temperature of >0°C to 10.0°C * Y.s □ No 0 NA □

Please refer to item information

8. Sample(s) in proper container(s)? Yes 0 No □
9. Sufficient sample volume for indicated test(s)? Yes 0 N= □

10. Are samples properly preserved? Yes 0 No D

11, Was preservative added to bottles? Yes □ No 0 NA □

12. Is there headspace in the VOA vials? Yes D No □ NA 0
13. Did all samples containers arrive in good condition(unbroken)? Yes 0 No □

14. Does paperazork match bottle labels? Yes 0 No n

15. Are matrices correctly identified on Chain of Custody? Yes 0 No □

16. Is it clear what analyses were requested? Yes 0 No O

17. Were all holding times able to be met? Yes 0 No □

Soecial Handling (if aoDlicable)

18. Was client notified of all discrepancies with this order? Yes D No □ NA 0
Parson Notified! Date! I"”
By W h o m ! Vi,: □ eM,„ □ Phone □ Fax \J In Person

Regarding!

Client Instructions! ||

19. Additional remarks:

Item Information

Item # Temp °C
Cooler 9.4
Sample 10.1

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original
Page 8 of 9
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l[_ SPECTRA Laboratories._____
.7 l*A#nr expert, nee mollerr

Turnaround T

STANDARD CHAI

Return Samples Yes No X *

CHAIN of CUSTODY
SPECTRA PROJECT#

T0OW2.H

O)
o

CT)

ADDRESS g1 
CHANGE fclCLIENT Spectra Laboratories ADDRESS 2221 Ross Wa Tacoma, WA ZIP 98421

PROJECT: 2020010099

CONTACT Marie Holt

SAMPLED BY

PHONE: 253-272-4850

e-MAIL

PURCHASE ORDER #

SAMPLE ID
DATE

SAMPLED
TIME

SAMPLED
MATRIX

£

HYDROCARBONS

5
010099-1 01/06/20 1230 Water 1 ■
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i 
§ i
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ORGANICS
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SPECIAL INSTRUCTIONS/COMMENTS
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RELINQUISHED BY

RECEIVED BY

RELMOUISHED BY

^SIGNATURE PRINTED NAME

Jen Draven
COMPANY

(<»/kr T VT' 1
Spectra

DATli^/V

r A'
oy>/2o

TIME

3:00 PM
If *1/10

RECEIVED BY

RELINQUISHED BY

RECEIVED BY

Pa^nenl lem* Ne< 30 da^* Pe* due rowels eLt<ecl to 1 1/2% per month. I'M I oi I'* /• fees eno el oow com c* eoHecUon rogaidim d ml i» Med m Pwce Co. WA venue.

TACOMA (253) 272-4850 2221 Roes Way. 98421 POULSBO (360) 770-5141 26276 Twelve Trees Ln #C . 96370 PORT ORCHARD (360) 443-7845 1786 SE Mile Hi« Dr . 96366
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SPECTRA Laboratories

2221 Ross Way, Tacoma, WA 98421 
(253) 272-4850 Fax (253) 572-9838 

www.spectra-lab.com info@spectra-lab.com

SPECIAL INSTRUCTIONS/COMMENTS:
CHAIN of CUSTODY

SPECTRA PROJECT #

Please use Clean Water Act Methods
‘Refer to attached list of required methods and detection
limits

* As, Cd, Cr, Cu, Pb, Nl, Zn (ERA Method 200.8), Hg (ERA 
1631E)

STANDARD
PT

RUSHReturn Samples Y N Page 1 of 1

CLIENT: Tacoma Power (TPU) 3628 South 35th Street Tacoma. WA 98409 F™

PROJECT: Kosmos

£Uiz
5
S
oILo
ccUJ<c53z

HYDROCARBONS ORGANICS METALS OTHER
CONTACT:
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SAMPLED BY: DotA.<\ VJOc Wvv GV

PHONE>?5'3-^H'0513<\FAX: test ing

Prefer FAX I I
e-MAIL: or e-MAii CD

PURCHASE ORDER #: £0 ' L ' l - f>C>7

SAMPLE ID DATE
SAMPLED

TIME
SAMPLED MATRIX

v 2u ft X X X X '<
V1

SIGNATURE PRINTED NAME COMPANY DATF TIMF
Spectra Internal Instruc

pW<.<e, -Vo -VVv
\<C>5vy\ O A O ,\ <><•<

lions
'"S

(X l

RELINQUISHED BY
(/ V /uiy.O

RECEIVED BY %<A- S^ec-^ \K/zo 153^
(LpQ.fr) —1 - RELINQUISHED BY

r^vvTXx vvx^
. . » i' \#

RECEIVED BY

^x/v A- le. we. \ 4^
Payment Terms: Net 30 days. Past due accounts subject to 1 1/2 % per month interest. Customer agrees to pay all costs of collection including 
attorney's fees and all other costs of collection regardless of whether suit is filed in Pierce Co.. WA venue. Spectra Analytical LLC

reasonable

http://www.spectra-lab.com
mailto:info@spectra-lab.com


SPE'C'T'Kl.A. Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

02/07/2020
P.O.#: Auth #20-13-1-009
Project: Kosmos
Client ID: D-2

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 01/13/2020
Tacoma, WA 98411 Date Received: 01/13/2020
Attn: Doug Boettner Spectra Project: 2020010349

Spectra Number: 1

Analyte Result Units Method
Total Mercury ND* EPA 163 IE
Turbidity 5.9 NTU EPA 180.1
Arsenic 0.6 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium 1.1 pg/L EPA 200.8
Copper <0.3 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc 0.5 pg/L EPA 200.8
Diesel 120 pg/L NWTPH-D
Oil <50 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
PH 6.48 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Total Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surrogate % Recovery Method

p-Terphenyl 111 NWTPH-D

Toluene-d8 98 NWTPH-G

4-Bromofluorobenzene 102 NWTPH-G

SPECTRA LABORATORIES

Authorized by: D^van Salter
a5/sks

Page 1 of 1

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 15, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Units:
Spectra Project: 
Applies to Spectra #'s 

Analyst:

ug/L
2020010349

1
SCJ

QUALITY CONTROL RESULTS
___________________________________ ICP-MS Metals - EPA Method 200,8 - Water_____________________

Laboratory Reagent Blank (LRB)
Date Digested: 1/15/2020 Date Analyzed: 1/15/2020

Element CAS# Result
Arsenic 7440-38-2 <0.3

Cadmium 7440-43-9 <0.2
Chromium 7440-47-3 <0.5

Copper 7440-50-8 <0.3
Lead 7439-92-1 <0.5

Nickel 7439-98-7 <0.5
Zinc 7440-66-6 <0.3

Laboratory Fortified Blank (LFB)
Date Digested: 1/15/2020 Date Analyzed: 1/15/2020

Element
Spike
Added

LCS
Cone.

LCS
%Rec

Arsenic 100.0 94.31 94.3
Cadmium 100.0 93.56 93.6
Chromium 100.0 91.85 91.9

Copper 100.0 94.27 94.3
Lead 100.0 96.20 96.2

Nickel 100.0 93.88 93.9
Zinc 100.0 93.50 93.5

LCS Recovery limits 85-115%___________________________________________________________________________
Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Date Digested: 1/15/2020 Date Analyzed: 1/15/2020
Sample Spiked: 2020010320-1

Element
Sample
Cone.

Spike
Cone.

MS
Cone.

MS
%Rec

MSD
Cone

MSD
%Rec RPD

Arsenic 0.00 100.0 102.55 102.6 108.77 108.8 5.9
Cadmium 0.00 100.0 93.82 93.8 97.60 97.6 4.0
Chromium 0.00 100.0 107.90 107.9 114.34 114.3 5.8

Copper 0.36 100.0 91.96 91.6 96.40 96.0 4.7
Lead 0.00 100.0 89.02 89.0 93.14 93.1 4.5

Nickel 0.00 100.0 95.06 95.1 98.53 98.5 3.6
Zinc 28.81 100.0 123.39 94.6 128.19 99.4 4.9

Comment:
Recovery Limits 70-130% 
RPD Limit 20

SPECTRA LABORATORIES

JgfSeyCoopo^/7' 

Laboratory Manager

http://www.spectra-lab.com


V PEC I RA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 16, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Sample Matrix: Water 
EPA Method: 624/8260C 

Spectra Project: 2020010349 
Date Analyzed: 1/14/2020 

Units: ug/L
Applies to Spectra #'s: #1

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

MTBE
Benzene
Toluene
Ethylbenzene
Total Xylenes
Gasoline

<1
<1
<1
<1
<2
<50

10.0
10.0
10.0
10.0
30.0
250

9.6
9.5

9.03
10.37
31.1
295

96
95

90.3
103.7
103.8 
118

Surrogate Recoveries (%) LCS
Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene

^ Jeffrey Coo^f 
Laboratory Manager

94
96
90
89

MB Method Blank
94 Benzene
95 Toluene
94 Ethylbenzene
91 Total Xylenes

MTBE 
Gasoline

ug/L
<0.4
<0.4
<0.4
<0.8
<0.4
<50

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

February 7, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Method: NWTPH-Dx
Sample Matrix: Water
Spectra Project: 2020010349
Applies to Sample # 1

HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS

Spiked Sample: 
Units:

Compound

Diesel

LCS
mg/L

Sample
Result

<0.10

BLANK SPIKE (LCS)
Date Extracted: 
Date Analyzed:

Spike Spike
Amount Amount Percent
Added Found Recover/

2.50 2.10 84

01/28/20
02/03/20

METHOD BLANK

Date Extracted: 01/28/20 Date Analyzed: 02/03/20
Units: mg/L

Total Petroleum Hydrocarbons <0.10

Surrogate Recoveries:

p-terphenyl 104%

SPECTRA LABORATORIES

Authnn^r! hy: Kristin Hintz

http://www.spectra-lab.com


3600 Fremont Ave. N.
Seattle, WA 98103 

T: (206) 352-3790 
F: (206) 352-7178

info@fremontanalytical.com

Spectra Laboratories 
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2020010349
Work Order Number: 2001217

January 17, 2020

Attention Marie Holt:

Fremont Analytical, Inc. received 1 sample(s) on 1/14/2020 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Bames 
Project Manager

DoD/ELAP Certification #L17-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 9
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Date: 01/17/2020

CLIENT: Spectra Laboratories Work Order Sample Summary
Project: 2020010349
Work Order: 2001217

Lab Sample ID Client Sample ID
2001217-001 010349-1

Date/Time Collected Date/Time Received
01/13/2020 10:00 AM 01/14/2020 12:52 PM

Original Note: If no "Time Collected” is supplied, a default of 12:00AM is assigned

Page 2 of 9
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Case Narrative
WO#: 2001217 

Date: 1/17/2020

CLIENT:
Project:

Spectra Laboratories 
2020010349

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 9
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Qualifiers & Acronyms
WO#: 2001217

Date Reported: 1/17/2020

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com
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Analytical Report
Work Order: 2001217 

Date Reported: 1/17/2020

Client: Spectra Laboratories Collection Date: 1/13/2020 10:00:00 AM
Project: 2020010349
Lab ID: 2001217-001 Matrix: Water
Client Sample ID: 010349-1
Analyses Result RL Qual Units DF Date Analyzed

Mercury bv Method 1631E Batch ID: 27164 Analyst: WF

Mercury ND 0.500 ng/L 1 1/17/2020 4:34:12 PM

Original

Page 5 of 9



Date: 1/17/2020ifS Fremont
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Work Order: 2001217 

CLIENT: Spectra Laboratories
Project: 2020010349

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: MB-27164 

Client ID: MBLKW 

Analyte

SampType: MBLK 

Batch ID: 27164 

Result Rl

Units: ng/L

SPK value SPKRefVal

Prep Date 1/17/2020 

Analysis Date: 1/17/2020 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56730 

SeqNo: 1130283

%RPD RPDLImit Oual

Mercury ND 0.500

Sample ID: MB2-27164 

Client ID: MBLKW 

Analyte

SampType: MBLK 

Batch ID: 27164 

Result RL

Units: ng/L

SPK value SPKRefVal

Prep Date. 1/17/2020 

Analysis Date: 1/17/2020 

%REC LowUmit HighLimit RPDRefVal

RunNo: 56730 

SeqNo: 1130284

%RPD RPDLimit Qua!

Mercury

Sample ID: MB3-27164 

Client ID: MBLKW 

Analyte

ND 0500

SampType: MBLK 

Batch ID: 27164 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/17/2020 

Analysis Date: 1/17/2020 

%REC LowUmit HighLimit RPDRefVal

RunNo: 56730 

SeqNo: 1130285

%RPD RPDLimit Dual

Mercury ND 0.500

Sample ID: LCS-27164 

Client ID: LCSW 

Analyte

SampType: LCS 

Batch ID: 27164 

Result RL

Units: ng/L

SPK value SPK Ref Val

Prep Date: 1/17/2020 

Analysis Date: 1/17/2020 

%REC LowUmit HighLimit RPDRefVal

RunNo: 56730 

SeqNo: 1130286

%RPD RPDLimit Dual

334 0.500 25.00 0 134Mercury 

NOTES:
S - Outlying spike recovery observed (high bias). Samples are non-detect for this analyte; no further action required.

80 120 S

Sample ID: 2001217-001ADUP 

Client ID: 010349-1 

Analyle

SampType: DUP 

Batch ID: 27164 

Result RL

Units: ng/L

SPK value SPKRefVal

Prep Date: 1/17/2020 

Analysis Date: 1/17/2020 

%REC LowUmit HighLimit RPDRefVal

RunNo: 56730 

SeqNo: 1130289 

%RPD RPDLimit Oual

Mercury ND 0.500 0 24

Original Page 6 of 9



Date: 1/17/2020ffj Fremont
Work Order: 2001217 
CLIENT: Spectra Laboratories
Project: 2020010349

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: 2001217-001 AMS 

Client ID: 010349-1 

Analyte

SampType: MS 

Batch ID: 27164 

Result RL

Units: ng/L

SPK value SRKRefVal

Prep Date: 1/17/2020 

Analysis Date: 1/17/2020 

%REC LowLimit HlghLimit RPDRefVal

Run No: 56730 

SeqNo: 1130290

%RPD RPOLimit Dual

Mercury
NOTES:
S - Outlying spike recovery observed.

33.4 0.500 25.00 0.4180 132 71 125 S

Sample ID 2001217-001 AMSD 

Client ID: 010349-1 

Analyte

SampType: MSD 

Batch ID: 27164 

Result RL

Units: ng/L

SPK value SPKRefVal

Prep Date: 1/17/2020 

Analysis Date: 1/17/2020 

%REC LowLimit HighLimit RPDRefVal

RunNo: 56730 

SeqNo: 1130291

%RPD RPOLimit Oual

Mercury
NOTES:
S - Outlying spike recovery observed.

34.1 0.500 2500 0.4180 135 71 125 33.40 2.07 24 S

Original Page 7 of 9



Fremont
r: rrmmtTsnh

Sample Log-In Check List

Client Name: 

Logged by:

SPECTRA 

Carissa True

Work Order Number: 2001217

Date Received: 1/14/2020 12:52:00 PM

Chain of Custody
1. Is Chain of Custody complete?

2. How was the sample delivered?

Log In
3. Coolers are present?

4. Shipping container/cooler in good condition?

5. Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

6. Was an attempt made to cool the samples?

Yes @ 

UPS

Yes @

Yes @ 

Yes n

Yes I

No D Not Present D

no n

No D 

No D

No @

Samples received at appropriate temperature
7. Were all items received at a temperature of >0°C to 10.0°C* Yes D No D

8. Sample(s) in proper containers)? Yes @ No D

9. Sufficient sample volume for indicated test(s)? Yes 0 No D

•|0. Are samples properly preserved? Yes 0 No D

11. Was preservative added to bottles? Yes 0 No D

•] 2. Is there headspace in the VOA vials? Yes D No D

13. Did all samples containers arrive in good condition(unbroken)? Yes 0 No D

14. Does paperwork match bottle labels? Yes 0 No D

15. Are matrices correctly identified on Chain of Custody? Yes 0 No D

16. Is it clear what analyses were requested? Yes 0 No O

17. Were all holding times able to be met? Yes 0 No D

Special Handling (if applicable)
18. Was client notified of all discrepancies with this order? Yes D No D

NA D

Not Required 0 

NA D 

NA 0

NA D 
BrCI added to 001 

NA 0

NA 0

Person Notified: 

By Whom: 

Regarding:

l

I
Date: J

Via: □ eMail □ Phone □ Fax □ In Person

r
Client Instructions: ]

19. Additional remarks:

Item Information

Cooler 1 
Sample 1

Item # Temp 0C
8.3
7.4

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original
Page 8 of 9



A SPECTRA Turnaround Time Requested
STANDARD^ RUSH ^SPECIAL ^ CHAIN of CUSTODY

Return Samples Yes No X

SPECTRA PROJECT#

-zoo 1-2'1 ?

CLIENT: Spectra Laboratories ADDRESS: 2221 Ross Way Tacoma, WA ZIP: 98421
ADDRESS n 
CHANGE L

>ROJECT: 2020010349

CONTACT: Marie Holt

SAMPLED BY:

PHONE: 253-272-4850

PURCHASE ORDER #

myehCc^sPectra-tab.com

SAMPLE ID
DATE

SAMPLED
Tl

SAMPLED
MATRIX

&

HYDROCARBONS

£

I

I
I

1
s
X

1

I

1

ORGANICS

I
0
1

I

£ I

ALS

I
i
I

<n
<
$
I

I
g

il
1
I

O HER

£

1

I 1 I

a
is
I

?

in
§
*

o

SPECIAL INSTRUCTION S/COMMENTS

TURE

RHINQUISHtD BY

RECEIVED BV

RELINQUISHED BY

RECEIVED BY

RELINQUISHED BY

RLCflVEDBY

PRINTED NAME

Jen Draven
COMPANY

Spectra
DATE

01/13/20

c

■
010349-1 X1000 101/13/20 Water

TME

3:00 PM
_______f'A'L-

Patmmt T«m*’ NN X <*■»» Pml 9m marts to 1 1/3 % par (north natmm Cu*am* lo pay ■» am of mllMian nOuUng •Oorm/e leeeerdNl other i i of of whether eu«« filed In P.erce Co. VIA .enje

TACOMA (253) 272-4850 2221 Rom  Way. B6421 POULSBO (360) 778-5141 26276 Twelve Trees Ln SC.. 96370 PORT ORCHARD (360) 443-7845 1766 SE Mile Mil Dr.. 98366



1

SPECTRA Laboratories
2221 Ross Way, Tacoma, WA 98421 
(253) 272-4850 Fax (253) 572-9838 

www.spectra-lab.com info@spectra-lab.com

SPECIAL INSTRUCTIONS/COMMENTS
Please use Clean Water Act Methods 
‘Refer to attached list of required methods and detection 
limits

* As, Cd, Cr, Cu, Pb, Ni, Zn (EPA Method 200.8), Hg (EPA 
1631E)
Return Samples Y N Page 1 of 1

CHAIN of CUSTODY.
SPECTRA PROJECT #

7cr£oOioy^________________

STANDARD FQ RUSH

CLIENT: Tacoma Power (TPU)

PROJECT: Kosmos

CONTACT:

SAMPLED BY
^ R-- j-Vwve

PHONE-2*^ FAX: TESTING
P-ete< FAX □"

e-MAIL: or e-MAIL ra

PURCHASE ORDER #:

SAMPLE ID UATfc

SAMPLED
TIME

SAMPLED
MATRIX

2
iuz

!
$
CU

z

3628 South 35th Street Tacoma, WA 98409

HYDROCARBONS

i e
03 Ql

I
5 8

t.
5

£

ADDRESS — 
CHANGE —

ORGANICS METALS

E
s
>-m

I

V)

5
B

0
Fm
CN<o
6
1
5a
to

a

to

3

5

o

t

I
>—
o

03
5
B
to

i
3

5
U
s:to
(0
I
8
Q.3 £

I

I
i
1
2

1 os

DTHER

toio

§
I

toQS

1

£

I
5

m
5
o

B
Q
S'

ti,0
1

1
I
5

I
I■
1

o<a

5
to

I
I
5

1

2

3

4

5

6

7

8 

9 

0

D'-Z- 2.P-13-1 Ib'.eO X X X X

Spectra Internal Instructions

i •sc-e ^QPf> n>bu

^ VVx.'Vs

SIGNATURE PRINTED NAME

REUNOUISHED BY

COMPANY

'

RECEIVED BY

DATE TIME

Cj ^ W ^T~ P LA. I" H-2Z) lO'.oO

RELINQUISHED BY

I

RECEIVED BY

Payment Terms: Net 30 days. Past due accounts subject to 1 1/2 % per month interest. Customer agrees to pay all costs of collection including reasonable 
attorney's fees and all other costs of collection regardless of whether suit is filed in Pierce Co., WA venue. Spectra Analytical, LLC

http://www.spectra-lab.com
mailto:info@spectra-lab.com




SPECTRA Laboratories ... Where experience matters 

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com 

01/31/2020

Tacoma Public Utilities
PO Box 11007 
Tacoma, WA 98411
Attn: Doug Boettner

Diesel

Oil

Gasoline

pH

Hexavalent Chromium

Benzene

Ethylbenzene

Toluene

Total Xylenes

<70

<50

<50

6.09

<0.01

  <0.4

  <0.4

  <0.4

  <0.8

P.O.#:
Project:
Client ID:

Auth #20-20-1-012
Kosmos 
D-2 

Sample Matrix: Water
Date Sampled: 01/21/2020
Date Received: 01/21/2020
Spectra Project: 2020010572
Spectra Number: 1 

µg/L NWTPH-D

µg/L NWTPH-D

µg/L NWTPH-O

pH Units SM4500-H+B

mg/L SM3500-CRB

µg/L SW8468260C

µg/L SW846 8260C

µg/L SW846 8260C

µg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see complete report attached.

Surrogate 

p-Terphenyl 

Toluene-d8 

4-Bromofluorobenzene 

Reeoveg Method 

91 N
W

TPH-D 

93 NWTPH-G 

103 NWTPH-O 

SPECT�..J-'B.ORATORIES

o,;,5&,t� 
Authorized by: Kristin Hintz 

a6/sks 
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SPECTRA Laboratories ...Where experience matters
______ y v
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

02/06/2020 P.O.#: Auth #20-27-1-015
Project: Kosmos
Client ID: U-3

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 01/27/2020
Tacoma, WA 98411 Date Received: 01/27/2020
Attn: Doug Boettner Spectra Project: 2020010734

Spectra Number: 1

Analyte Result Units Method
Total Mercury 0.00502* ug/L EPA 1631E
Turbidity 20 NTU EPA 180.1
Arsenic <0.3 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium <0.5 pg/L EPA 200.8
Copper 1.2 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc 4.0 pg/L EPA 200.8
Diesel 140 pg/L NWTPH-D
Oil 230 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 5.99 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Total Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surrogate % Recovery Method

p-Terphenyl 83 NWTPH-D

Toluene-d8 98 NWTPH-G

4-Bromofluorobenzene 102 NWTPH-G

SPECTRA LABORATORIES

Authorized by: Kristin Hintz
a5/sks

Page 1 of 2

http://www.spectra-lab.com


PEI TRA Laboratories ...Where experience matters_______y v
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

02/06/2020 P.O.#: Auth #20-27-1-015
Project: Kosmos
Client ID: T-l

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 01/27/2020
Tacoma, WA 98411 Date Received: 01/27/2020
Attn: Doug Boettner Spectra Project: 2020010734

Spectra Number: 2

Analyte Result Units Method
Total Mercury ND* ug/L EPA163 IE
Turbidity 333 NTU EPA 180.1
Arsenic 0.8 pg/L EPA 200.8
Cadmium <0.2 Pg/L EPA 200.8
Chromium <0.5 pg/L EPA 200.8
Copper 12.8 pg/L EPA 200.8
Lead 4.8 pg/L EPA 200.8
Nickel 1.4 pg/L EPA 200.8
Zinc 16.8 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil 76 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 5.85 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Total Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surrogate % Recovery Method

p-Terphenyl 110 NWTPH-D

Toluene-d8 98 NWTPH-G

4-Bromofluorobenzene 97 NWTPH-G

SPECTRA I/BORATORIES

cj\ish\ /IaA
Authorized by: Kristin Hintz

a5/sks

Page 2 of 2
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SPECTRA Laboratories ...Where experience matters

2221 Ross Way Tacoma, WA 98421 (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

February 7, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Sample Matrix: 
Spectra Project # 
Applies to Spectra #

Water
2020010734
1-2

QUALITY CONTROL RESULTS 
CONVENTIONALS

Method ICY Batch
Blank % Control Duplicate Control

Analvte Method Date Analyst Result Rec. Limits RPD Limits
Turbidity EPA 180.1 01/28/20 HDE <0.1 97.7 90.6-107 2.53 <20
pH SM 4500-H+B 01/28/20 HDE N/A 100.6 ± 0.2 pH 4.07 <20

SPECTRA LABORATORIES

Authorized by: Kristin Hintz

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 28, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Units:
Spectra Project: 
Applies to Spectra #'s 

Analyst:

ug/L
2020010734

1-2
SCJ

QUALITY CONTROL RESULTS
____________________________________ ICP-MS Metals - EPA Method 200.8 - Water______________

Laboratory Reagent Blank (LRB)
Date Digested: 1/28/2020 Date Analyzed: 1/28/2020

Element CAS# Result
Arsenic 7440-38-2 <0.3

Cadmium 7440-43-9 <0.2
Chromium 7440-47-3 <0.5

Copper 7440-50-8 <0.3
Lead 7439-92-1 <0.5

Nickel 7439-98-7 <0.5
Zinc 7440-66-6 <0.3

Laboratory Fortified Blank (LFB)
Date Digested: 1/28/2020 Date Analyzed: 1/28/2020

Element
Spike

Added
LCS

Cone.
LCS

%Rec
Arsenic 100.0 94.20 94.2

Cadmium 100.0 96.78 96.8
Chromium 100.0 101.58 101.6

Copper 100.0 103.29 103.3
Lead 100.0 98.92 98.9

Nickel 100.0 99.53 99.5
Zinc 100.0 103,50 103.5

LCSRecover', limits 85-115%_________________________________________________________________________
Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Date Digested: 1/28/2020 Date Analyzed: 1/28/2020
Sample Spiked: 2020010723-1

Element
Sample
Cone.

Spike
Cone.

MS
Cone.

MS
%Rec

MSD
Cone

MSD
%Rec RPD

Arsenic 0.00 100.0 98.18 98.2 102.22 102.2 4.0
Cadmium 0.00 100.0 94.89 94.9 98.47 98.5 3.7
Chromium 0.00 100.0 103.05 103.1 107.69 107.7 4.4

Copper 3.93 100.0 106.85 102.9 113.64 109.7 6.4
Lead 0.00 100.0 94.39 94.4 96.70 96.7 2.4

Nickel 0.00 100.0 101.54 101.5 105.55 105.6 3.9
Zinc 60.81 100.0 166.72 105.9 175.22 114.4 7.7

Comment:
Recovery Limits 70-130% 
RPD Limit 20

SPECTRA LABORATORIES

/

Authorized by: Kristin Hiiuz
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...Where experience mattersPEC1 IR A Laboratories
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

February 7,2020

Tacoma Public Utilities Method: NWTPH-Dx
PO Box 11007 Sample Matrix: Stormwater
Tacoma, WA 98411 Spectra Project: 2020010734
Attn: Doug Boettner Applies to Sample # 1-2

STORMWATER HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS

Spiked Sample: 
Units:

Compound

Diesel

BLANK SPIKE (LCS)
LCS Date Extracted:
mg/L Date Analyzed:

Spike Spike
Sample Amount Amount Percent 
Result Added Found Recovery

01/29/20
01/30/20

<0.10 2.50 2.59 104

METHOD BLANK

Date Extracted: 
Units:

01/29/20
mg/L

Date Analyzed: 01/30/20

Total Petroleum Hydrocarbons <0.10

Surrogate Recoveries:
p-terphenyl 84%

SPECTRA LABORATORIES

/St
Authorized by: Kristin Hintz

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

Febmary 6,2020

Units: mg/L
Spectra Project: 2020010775
Applies to Spectra #'s : 1,2

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

QUALITY CONTROL RESULTS
________ Hexavalent Chromium in Water/Liquid - Method SM 3500 Cr-D/ SW846 7196A

Method Blank
Date Analyzed: 1/28/2020

Result
Hexavalent Chromium <0.01

Blank Spike (LCS)

Date Analyzed: 1/28/2020
Spike LCS LCS
Added Cone. %Rec

Hexavalent Chromium 0.05 0.045 90

LCS Recovery limits 73-120%
Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Date Analyzed: 12/18/2019
Sample Spiked: 010734-1

Sample Spike MS MS MSD MSD
Cone. Cone. Cone. %Rec Cone %Rec RPD

Hexavalent Chromium <0.1 0.05 0.049 98 0.051 102 4.0

Low recovery due to matrix interference

RPD Limit 20

SPECTRA LAgflRATORIES

j^Kish\
Authorized by: Kristin Hintz

http://www.spectra-lab.com


PI * I RA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 28, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Sample Matrix: Water 
EPA Method: 624/8260C 

Spectra Project: 2020010734 
Date Analyzed: 1/28/2020 

Units: ug/L 
Applies to Spectra #'s: #1-2

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK SPIKE SPIKE LCS
RESULT AMOUNT RESULT %REC

MTBE <1
Benzene <1
Toluene <1
Ethylbenzene <1
Total Xylenes <2
Gasoline <50

Surrogate Recoveries (%)
Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene

A
Authorized by: Kristin Hintz

10.0 11.6 116
10.0 12.4 124
10.0 12.20 122.0
10.0 12.43 124.3
30.0 37.2 123.9
250 251 100

LCS MB Method Blank ug/L
99 102 Benzene <0.4
98 114 Toluene <0.4
100 88 Ethylbenzene <0.4
96 103 Total Xylenes <0.8

MTBE <0.4
Gasoline <50

http://www.spectra-lab.com


H Fremont
UJ ^mggmnrn tjm

3600 Fremont Ave. N. 
Seattle, WA 98103 

T: (206) 352-3790 
F: (206) 352-7178

info@fremontanalytical.com

Spectra Laboratories
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2020010734
Work Order Number: 2001466

February 03, 2020

Attention Marie Holt:

Fremont Analytical, Inc. received 2 sample(s) on 1/29/2020 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #L17-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 10

mailto:info@fremontanalytical.com
http://www.fremontanalytical.com


Date: 02/03/2020i'M Fremont
mmmmmTTTnmffin

client: Spectra Laboratories Work Order Sample Summary
Project: 2020010734
Work Order: 2001466

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received

2001466-001 010734-1
2001466-002 010734-2

01/27/2020 10:35 AM 01/29/2020 9:16 AM 
01/27/2020 10:50 AM 01/29/2020 9:16 AM

Original Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Page 2 of 10



Fremont Case Narrative

^TTmnfnmkwmmmmcjmmammmm

WO#: 2001466 
Date: 2/3/2020

CLIENT:
Project:

Spectra Laboratories 
2020010734

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 10



II Fremont Qualifiers & Acronyms
WO#: 2001466

Date Reported: 2/3/2020

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com

Page 4 of 10

http://www.fremontanalytical.com


m Fremont Analytical Report
Work Order: 2001466 

Date Reported: 2/3/2020

Client: Spectra Laboratories Collection Date: 1/27/2020 10:35:00 AM
Project: 2020010734
Lab ID: 2001466-001 Matrix: Water
Client Sample ID: 010734-1
Analyses Result RL Qual Units DF Date Analyzed

Mercury bv Method 1631E Batch ID: 27314 Analyst: WF

Mercury 5.02 0.500 ng/L 1 1/31/2020 4:28:00 PM

Original
Page 5 of 10
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Analytical Report
Work Order: 2001466 

Date Reported: 2/3/2020

Client: Spectra Laboratories Collection Date: 1/27/2020 10:50:00 AM
Project: 2020010734
Lab ID: 2001466-002 Matrix: Water
Client Sample ID: 010734-2
Analyses Result RL Qual Units DF Date Analyzed

Mercury bv Method 1631E Batch ID: 27314 Analyst: WF

Mercury ND 0.500 ng/L 1 1/31/2020 4:42:00 PM

Original
Page 6 of 10
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Date: 2W2020

Work Order: 2001466

CLIENT: Spectra Laboratories

Project: 2020010734

QC SUMMARY REPORT 
Mercury by Method 1631E

Sample ID: MB-27314 SampType: MBLK Units: ng/L Prep Date: 1/31/2020 RunNo: 57059
CSentID: MBLKW Batch ID: 27314 Analysis Date: 1/31/2020 SeqNo: 1137730

Analyte Result RL SPK value SPK RefVal %REC LowLimit HighLimit RPD RefVal %RPD RPDLimit Qua!

Mercury ND 0.500

Sample ID: MB2-27314 SampType: MBLK Units: ng/L Prep Date: 1/31/2020 RunNo: 57059
Client ID: MBLKW Batch ID: 27314 Analysis Date: 1/31/2020 SeqNo: 1137731

Analyte Result RL SPK value SPK RefVal %REC LowLimit HighLimit RPD RefVal %RPD RPDLimit Qua!

Mercury ND 0.500

Sample ID: MB3-27314 SampType: MBLK Units: ng/L Prep Date: 1/31/2020 RunNo: 57059
Client ID: MBLKW Batch ID: 27314 Analysis Date: 1/31/2020 SeqNo: 1137732

Analyte Result RL SPK value SPK RefVal %REC LowLimit HighLimit RPD RefVal %RPD RPDLimit Dual

Mercury ND 0.500

Sample ID: LCS-27314 SampType: LCS Units: ng/L Prep Date: 1/31/2020 RunNo: 57059

Client ID: LCSW Batch ID: 27314 Analysis Date: 1/31/2020 SeqNo: 1137733

Analyte Result RL SPK value SPK RefVal %REC LowLimit HighLimit RPD RefVal %RPD RPDLimit Dual

Mercury 27.1 0.500 25.00 0 108 80 120

Sample ID: 2001475-001EDUP SampType: DUP Units: ng/L Prep Date: 1/31/2020 RunNo: 57059

Client ID: BATCH Batch ID: 27314 Analysis Date: 1/31/2020 SeqNo: 1137735

Analyte Result RL SPK value SPK RefVal %REC LowLimit HighLimit RPD RefVal %RPD RPDLimit Qua!

Mercury ND 0.500 0 24

Panp 7 nf 1Original PagaTono



Date: 2/3/2020

laBgg*
Work Order: 2001466
CLIENT: Spectra Laboratories

Project: 2020010734

QC SUMMARY REPORT 
Mercury by Method 1631E

Sample ID: 2001475-001 EMS

Client ID: BATCH

Analyte

Samp Type MS

Batch ID: 27314

Result RL SPK value

Units: ng/L

SPKRefVal %REC

Prep Date 1/31/2020

Analysis Date: 1/31/2020

LowUmit HighLimit RPD RefVal

RunNo: 57059

SeqNo: 1137736

%RPD RPDLimit Dual

Mercury 18.3 0.500 25.00 0.2860 72.1 71 125

Sample ID: 2001475-001 EMSD SampType: MSD Units: ng/L Prep Date: 1/31/2020 RunNo: 57059

Client ID: BATCH Batch ID: 27314 Analysis Date: 1/31/2020 SeqNo: 1137737

Analyte Result RL SPK value SPK RefVal %REC LowUmit HighLimit RPD RefVal %RPD RPDLimit Dual

Mercury 17.2 0.500 25 00 0 2860 67.7 71 125 18.30 6 20 24 S
NOTES:
S - Outiying spike recovery(ies) observed. A duplicate analysis was performed and recovered within range.

Original Page 8 of 10
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Sample Log-In Check List

Client Name: SPECTRA Work Order Number 2001466

Logged by: Carissa True Date Received: 1/29/2020 9:16:00 AM

Chain of Custody

"I. Is Chain of Custody complete? Yes 0 No □ Not Present D

2. How was the sam pie delivered? UPS

Log In

3. Coolers are present? Yes 0 No □ NA □

4. Shipping container/cooler in good condition? Yes 0 No □

5. Custody Seals present on shipping container/cooler?
(Refer to comments for Custody Seals not intact)

Yes I I No 0 Not Required D

6. Was an attempt made to cool the samples? Yes D No 0 NA □

LL Ha. Preserved
7. Were all items received at a temperature of >0°C to 10.CTC* Yes □ z c □ NA 0

8. Sample(s) in proper containers)? Yes 0 Ne □

9. Sufficient sample volume for indicated test(s)? Yes 0 No □

10. Are samples properly preserved? Yes 0 No □

11. Was preservative added to bottles? Yes □ No 0 NA □

12. Is there headspace in the VGA vials? Yes □ No □ NA 0
13. Did all samples containers arrive in good condition(unbroken)? Yes 0 No □

14. Does paperwork match bottle labels? Yes 0 No □

15. Are matrices correctly identified on Chain of Custody? Yes 0 No □

16. Is it clear what analyses were requested? Yes 0 No □

17. Were all holding times able to be met? Yes 0 No □

SDedal Handling (if anolicablei

18. Was client notified of all discrepancies with this order? Yes D No n NA 0
Person Notified! Date.

By Whom! | Via! Q .Mai, Q Phone Q Fax Q In Perso

Regarding!

Client Instructions, ^

19. Additional remarks:

Item Information
Item # Temp °C

Cooler 1 11.7
Sample 1 12.4

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original
Page 9 of 10



SPECTRA Laboratories
STANDARDP^RUSHp^SPECIAL ^ j.pHAIN Of CUSTODY

/..Wk*n tsperitHC* maltin' Return Samples Yes

Leb Approval Required

No X

SPECTRA PROJECT •

10
. o

CLIENT: Spectra Laboratories address: 2221 Ross Way Tacoma, WA ZIP: 98421
ADDRESS

CHANGE
C

PROJECT: 2020010734

CONTACT: Marie Holt

SAMPLED BY:

PHONE: 253-272-4850

e-MAIL: marjeh(®$pectra-lab com

PURCHASE ORDER#:

SAMPLE ID
DATE

SAMPLED
TIME

SAMPLED
MATRIX

<

a

2

HYDROCARBONS

Q
O

1

11
I

1
I
S

ORGANI

i
s

CO

5I
g
5

I

I
I

:s METALS OTHER

l1
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1

I i
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£

1

1 i I

2
s

£ 1
0
1

I

ui
r>
<o

i

1 010734-1

2 010734-2
3

01/27/20 1035

01/27/20 1050

Water 1

Water 1

X

X

4

5

6

7

a

9

0

-

SPECIAL INSTRUCTIONS/COMMENTS:

Total# Of

at

Payment T

RELINQUISHED BY

RECEIVED BY

RELINQUISHED BY

33

gtVLil

SIGNATURE PRINTED NAME

Jen Draven
COMPANY

Spectra
DATE

01/28/20
TIME

3:00 PM

(116 v tvt u )4c) PAi ( 2« 7/<

RECEIVED BY

RELINQUISHED BY

RECEIVED BY

NvOOday* Pan <k»o eccouru toftoa to 1 112 % per cnonlh rterwl Cuatorwi noperaiicoiuof induOing rMtonad* ■Clomey'* '••• •'*> •* < lolaV i d «twhw eu< i» filed n Pwoe Co. WA vwiue

TACOMA (253) 272-4850 2221 Ross Way. 98421 POULSBO (360) 779-5141 26276 Twelve Trees Ln. #C.. 98370 PORT ORCHARD (360) 443-7845 1786 SE Mile Hill Dr.. 98366



I

SPECTRA Laboratories
2221 Ross Way, Tacoma, WA 98421 
(253) 272-4850 Fax (253) 572-9838 

www.spectra-lab.com info@spectra-lab.cora

SPECIAL INSTRUCTIONS/COMMENTS:
Please use Clean Water Act Methods 
‘Refer to attached list of required methods and detection 
limits

* As, Cd, Cr, Cu, Pb, Nl, Zn (EPA Method 200.8), Hg (EPA 
1631E)
Return Samples Y Page 1

CHAIN of CUSTODY
SPECTRA PROJECT #

of 1 STANDARD RUSH
CLIENT: Tacoma Power (TPU) 3628 South 35th Street Tacoma. WA 98409

ADDRESS I- 
CHANGE L_

PROJECT: Kosmos

CONTACT:
SAMPLED BY:T^o^ \

PHONE? **v'VI& FAX: TESTING

e-MAIL:
Prefer FAX I I 
or e-MAIL B3

PURCHASE ORDER #: ,20-5-7-1 - 6I<

SAMPLE ID
DATE

SAMPLED SAMPLED
MATRIX

£
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u
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X
—

HYDROCARBONS

8
X I
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I
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METALS
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§
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o
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18
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0
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3
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10 
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1
0
1 
Li-

0
1

j

u
s

!5

1 U- 2, I'll-2e> }<).***■ X
2< -

3

4

5

1-17-26 yoxo X X
X X X X

X X

6

7

8 

9 

0

Spectra Internal Instructions 
P^/cxse. +e

o < ov^
11 -vx «*• \^s

SIGNAl

RELINQUISHED BY

PRINTED NAME COMPANY DATE TIME

RECEIVED BY 7 "7 .7/- 7/ / ^

RELINQUISHED BY

RECEIVED BY

/
V) z «- / vJ 7 3Z2

y^><

y V/S-

Payment Terms: Net 30 days. Past due accounts subject to 1 1/2 % per month Interest Customer agrees to pay all costs of collection including reasonable 
attome/s fees and all other cosls of collection regardless of whether suit is filed in Pierce Co., WA venue. Spectra Analytical, LLC

http://www.spectra-lab.com






SPECTRA Laboratories ...Where experience matters

2221 Ross Way Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 www.spectra-lab.com

February 7, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Sample Matrix: 
Spectra Project # 
Applies to Spectra #

Water
2020010775
1-2

QUALITY CONTROL RESULTS 
CONVENTIONALS

Method ICY Batch
Blank % Control Duplicate Control

Anal vie Method Date Analyst Result Rec. Limits RPD Limits
Turbidity EPA 180.1 01/28/20 HDE <0.1 97.7 90.6-107 2.53 <20
pH SM 4500-H+B 01/28/20 HDE N/A 100.6 ± 0.2 pH 4.07 <20

SPECTRA LABORATORIES

Authorized by: Kristin Hintz

http://www.spectra-lab.com


PE CTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 31,2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Units:
Spectra Project: 
Applies to Spectra #'s 

Analyst:

ug/L
2020010775

1-2
SCJ

QUALITY CONTROL RESULTS
____________________________________ ICP-MS Metals - EPA Method 200,8 - Water______________________

Laboratory Reagent Blank (LRB)
Date Digested: 1/31/2020 Date Analyzed: 1/31/2020

Element CAS# Result
Arsenic 7440-38-2 <0.3

Cadmium 7440-43-9 <0.2
Chromium 7440-47-3 <0.5

Copper 7440-50-8 <0.3
Lead 7439-92-1 <0.5

Nickel 7439-98-7 <0.5
Zinc 7440-66-6 <0.3

Date Digested: 1/31/2020
Laboratory Fortified Blank (LFB)

Date Analyzed: 1/31/2020

Element
Spike

Added
LCS

Cone.
LCS

%Rec
Arsenic 100.0 94.40 94.4

Cadmium 100.0 95.31 95.3
Chromium 100.0 101.10 101.1

Copper 100.0 103.40 103.4
Lead 100.0 101.04 101.0

Nickel 100.0 100.08 100.1
Zinc 100.0 104.58 104.6

LCS Recoverv limits 85-115%

Date Digested: 
Sample Spiked:

Element

1/31/2020
202010775-1

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Date Analyzed:

Sample Spike MS MS MSD
Cone. Cone. Cone. %Rec Cone

1/31/2020

MSD
%Rec RPD

Arsenic 0.00 100.0 93.60 93.6 96.36 96.4 2.9
Cadmium 0.00 100.0 92.73 92.7 94.37 94.4 1.8
Chromium 0.00 100.0 94.85 94.9 98.65 98.6 3.9

Copper 1.29 100.0 96.89 95.6 99.61 98.3 2.8
Lead 0.00 100.0 93.66 93.7 96.99 97.0 3.5

Nickel 0.00 100.0 94.37 94.4 96.03 96.0 1.7
Zinc 0.00 100.0 94.93 94.9 102.17 102.2 7.4

Comment:
Recovery Limits 70-130% 
RPD Limit 20_________

SPECTRA LABORATORIES

Authorized by: Kristin Hintz

http://www.spectra-lab.com


SPEC1 RA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

February 7,2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Method: NWTPH-Dx
Sample Matrix: Stormwater
Spectra Project: 2020010775
Applies to Sample # 1-2

STORMWATER HYDROCARBON ANALYSIS 
_______ QUALITY CONTROL RESULTS_______

Spiked Sample: 
Units:

Compound

Diesel

BLANK SPIKE (LCS)
LCS Date Extracted:
mg/L Date Analyzed:

Spike Spike
Sample Amount Amount Percent 
Result Added Found Recovery

<0.10 2.50 2.20 88

01/30/20
02/03/20

METHOD BLANK

Date Extracted: 
Units:

01/30/20
mg/L

Date Analyzed: 02/03/20

Total Petroleum Hydrocarbons <0.10

Surrogate Recoveries:
p-terphenyl 71%

SPECTRA LABORATORIES

/

Authorized by: Kristin Hintz

http://www.spectra-lab.com


SPErC'TRk.A. Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

February 6, 2020

Units: mg/L

Spectra Project: 2020010734

Applies to Spectra #'s : 1,2

Tacoma Public Utilities 

PO Box 11007 
Tacoma, WA 98411

QUALITY CONTROL RESULTS
Hexavalent Chromium in Water/Liquid - Method SM 3500 Cr-D/ SW846 7196A

Method Blank
Date Analyzed: 1/28/2020

Result
Hexavalent Chromium <0.01

Blank Spike (LCS)

Date Analyzed: 1/28/2020

Spike LCS LCS
Added Cone. %Rec

Hexavalent Chromium 0.05 0.045 90

LCS Recovery limits 73-120%
Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Date Analyzed: 12/18/2019

Sample Spiked: 010734-1

Sample Spike MS MS MSD MSD

Cone. Cone. Cone. %Rec Cone %Rec RPD

Hexavalent Chromium <0.1 0.05 0.049 98 0.051 102 4.0

Low recovery due to matrix interference

RPD Limit 20

SPECTRA LABORATORIES

Authorized by: Kristin Hintz

http://www.spectra-lab.com


...Where experience mattersSPECTRA Laboratories
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 www.spectra-lab.com

January 30, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Sample Matrix: Water 
EPA Method: 624/8260C 

Spectra Project: 202001077f 
Date Analyzed: 1/29/2020 

Units: ug/L 
Applies to Spectra #'s: #1-2

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

Benzene <0.4 10.0 10.2 102
Toluene <0.4 10.0 9.99 99.9
Ethylbenzene <0.4 10.0 9.89 98.9
Total Xylenes <0.8 30.0 29.7 99.1
Gasoline <50 250 239 95

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 100 100 Benzene <0.4
1,2-Dichloroethane-d4 102 104 Toluene <0.4
Toluene-d8 98 97 Ethylbenzene <0.4
4-Bromofluorobenzene 100 102 Total Xylenes <0.8

Gasoline <50

Authorized by: Kristin Hintz

http://www.spectra-lab.com
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3600 Fremont Ave. N. 

Seattle, WA 98103 

T: (206) 352-3790 

F: (206) 352-7178

info@fremontanalytical.com

Spectra Laboratories 
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2020010775
Work Order Number: 2001502

February 04, 2020

Attention Marie Holt:

Fremont Analytical, Inc. received 2 sample(s) on 1/30/2020 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #1.17-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 9
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Date: 02/04/2020ffl Fremont
UJ| 11^' rrmmrrsnt

CLIENT:
Project:
Work Order:

Spectra Laboratories
2020010775
2001502

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received

2001502-001 010775-1 01/28/2020 12:00 AM 01/30/2020 12:26 PM
2001502-002 010775-2 01/28/2020 12:00 AM 01/30/2020 12:26 PM

Original Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Page 2 of 9
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Case Narrative
WO#: 2001502 
Date: 2/4/2020

CLIENT: Spectra Laboratories
Project: 2020010775

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 9



Fremont
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Qualifiers & Acronyms
WO#: 2001502

Date Reported: 2/4/2020

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com

Page 4 of 9
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Analytical ReportH Fremont
Ufl ——r; rrmnsnmk Work Order: 

Date Reported:
2001502
2/4/2020

CLIENT: Spectra Laboratories
Project: 2020010775

Lab ID: 2001502-001
Client Sample ID: 010775-1

Analyses Result RL Qual

Collection Date: 1/28/2020 
Matrix: Water

Units DF Date Analyzed

Mercury bv Method 1631E

Mercury 5.74 0.500

Batch ID: 27314 Analyst: WF 

ng/L 1 1/31/2020 4:52:00 PM

Lab ID: 2001502-002
Client Sample ID: 010775-2

Analyses Result RL Qual

Collection Date: 1/28/2020 
Matrix: Water

Units DF Date Analyzed

Mercury bv Method 1631E

Mercury

Batch ID: 27314 Analyst: WF

8.43 0.500 ng/L 1 1/31/2020 5:03:00 PM

Original
Page 5 of 9
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Date: 2/4/2020

Work Order: 2001502 
CLIENT: Spectra Laboratories

QC SUMMARY REPORT
2020010775 Mercury by Method 1631E

Sample ID: MB-27314

Client ID: MBLKW

SampType: MBLK

Batch ID: 27314

Units: ng/L Prep Date: 1/31/2020

Analysis Date: 1/31/2020

RunNo: 57059

Sea No: 1137730

Analyte Result RL SPK value SPK RefVal %REC LowLimlt HighLimit RPD Ref Val %RPD RPDLImit Dual

Mercury ND 0 500

Sample ID: MB2-27314

Client ID: MBLKW

SampType: MBLK

Batch ID: 27314

Units: ng/L Prep Date: 1/31/2020

Analysis Date: 1/31/2020

RunNo: 57059

Sea No: 1137731

Analyte Result RL SPK value SPK RefVal %REC LowLimit HighLimit RPD Ref Val %RPD RPDLImit Qua!

Mercury ND 0.500

Sample ID: MB3-27314

Client ID: MBLKW

SampType: MBLK

Batch ID: 27314

Units: ng/L Prep Date: 1/31/2020

Analysis Date: 1/31/2020

RunNo: 57059

Sea No: 1137732

Analyte Result RL SPK value SPK RefVal %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit Dual

Mercury ND 0 500

Sample ID: LCS-27314

Client ID: LCSW

SampType: LCS

Batch ID: 27314

Units: ng/L Prep Date: 1/31/2020

Analysis Date: 1/31/2020

RunNo: 57059

Sea No: 1137733

Analyte Result RL SPK value SPK RefVal %REC LowUmit HighLimit RPD Ref Val %RPD RPDLimit Dual

Mercury 27.1 0.500 25.00 0 108 80 120

Sample ID: 2001475-001EDUP

Client ID: BATCH

SampType: DUP

Batch ID: 27314

Units: ng/L Prep Date: 1/31/2020

Analysis Date: 1/31/2020

RunNo: 57059

Sea No: 1137735

Analyte Result RL SPK value SPK RefVal %REC LowLimit HighLimit RPD RefVal %RPD RPDLimit Dual

Mercury ND 0.500 0 24

Original Page 6 of 9
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Date: 2/4/2020

Work Order: 2001502
CLIENT: Spectra Laboratories

Project: 2020010775

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: 200U75-001EMS SampType: MS Units: ng/L Prep Date: 1/31/2020 RunNo: 57059

Client ID: BATCH Batch ID: 27314 Analysis Date: 1/31/2020 Seq No 1137736

Analyte Result RL SPK value SPK Ref Val %REC LowUmit HighUmt RPDRefVal %RPD RPDLimit Dual

Mercury 183 0 500 25 00 0.2860 72.1 71 125

Sample ID: 2001475-001EMSD SampType: MSD Units: ng/L Prep Date: 1/31/2020 RunNo: 57059
Client ID: BATCH Batch ID: 27314 Analysis Date: 1/31/2020 SeqNo 1137737

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLImit RPDRefVal %RPD RPDLimit Dual

Mercury 17.2 0.500 25.00 0 2860 67.7 71 125 18.30 620 24 S
NOTES:
S - Outlying spike recoveries) observed. A duplicale analysis was performed and recovered within range.

Page 7 of 9Original



Sample Log-In Check ListPS Fremont
_■ I _■ iJimRIififil

Client Name: SPECTRA Work Order Number: 2001502

Logged by: Carissa True Date Received: 1/30/2020 12:26:00 PM

Chain of Custodv
1. Is Chain of Custody complete? Yes 0 No □ Not Present D
2. How was the sample delivered? UPS

Log In
3. Coolers are present? Yes 0 No □ NA □

4. Shipping container/cooler in good condition? Yes 0 No □

5. Custody Seals present on shipping container/cooler?
(Refer to comments for Custody Seals not intact)

Yes □ No 0 Not Required D

6. Was an attempt made to cool the samples? Yes D No 0 NA □

Mercury in water, nreserved
7. Were all items received at a temperature of >0°C to 10.0°C* Y., □ Ne □ NA 0

g. Sample(s) in proper container(s)? Ye, 0 No □

9. Sufficient sample volume for indicated test(s)? Yes 0 No □

10. Are samples properly preserved? Yes 0 No □
11. Was preservative added to bottles? Yes D No 0 NA □

12. Is there headspace in the VGA vials? Yes □ No □ NA 0
13. Did all samples containers arrive in good condition(unbroken)? Yes 0 No □
14. Does paperwork match bottle labels? Yes 0 No □

15. Are matrices correctly identified on Chain of Custody? Yes 0 No □
16. Is it clear what analyses were requested? Yes 0 No □
17. Were all holding times able to be met? Yes 0 No □

Snecial Handling (if anDlicable)
18. Was client notified of all discrepancies with this order? Yes □ No □ NA 0

P ere e r Notified! j_ _ " Date! ^

By Whom! j Via! Q eMail Q Phone □ Fax □ In Person

Re g a rd in g .

Client Instructions. J

19. Additional remarks:

Item Information

Item # Temp °C

Cooler 1 12.0

Sample 1 14.6

Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original
Page 8 of 9
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i(jSPECTRA Laboratories
...Whin txptritnce mailsrs

STANDARD
;U[>;shS^l22^AIN of CUSTODY

Return Samples

SPECTRA PROJECT « ^
OZ0Q\SO O)

ftCLIENT: Spectra Laboratories ADDRESS: 2221 Ross Way Tacoma, WA

PROJECT: 2020010775

CONTACT: Marie Holt

SAMPLED BY:

PHONE: 253-272-4850

e-MAIL:

PURCHASE ORDER#:T iDectra-lab com

SAMPLE ID
DA IE 

SAMPLED
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^SPECTRA Laboratories
2221 Ross Way. Tacoma. WA 98421 
(253) 272-4850 Fax (253) 572-9838 

www.spectra-lab.com info^spectfa-lab.com

use Clean Water Act Methods 
*ftef6r to attached list of required methods and detection
limits

* As. Cd. Cr. Cu, Pb. Nl. Zn (EPA Method 200.8), Hg (EPA
1631E) ___________
Return Samples Y

CHAIN of CUSTODY
SPECTRA PROJECT #

n Pag. 1 i STANDARD P*! RUSH I

CLIENT: Tacoma Power (TPU) 3628 South 35th Street Tacoma. WA 98409
Aoorccys

CHANGE
C

PROJECT: Kosmos
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...Where experience mattersPECTRA Laboratories
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 www.spectra-lab .com

02/10/2020
P.O.#:
Project:

Auth #20-29-1-020 
Kosmos

Client ID: U3
Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 01/29/2020
Tacoma, WA 98411 Date Received: 01/29/2020
Attn: Doug Boettner Spectra Project: 2020010835

Spectra Number: 1

Analyte Result Units Method
Total Mercury 0.00598* ug/L EPA 1631E
Turbidity 36.5 NTU EPA 180.1
Arsenic <0.3 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium <0.5 pg/L EPA 200.8
Copper 2.6 pg/L EPA 200,8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc 1.8 pg/L EPA 200.8
Diesel <100 Pg/L NWTPH-D
Oil <100 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 5.84 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CRB
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surrogate % Recovery Method

p-Terphenyl 118 NWTPH-D

Toluene-dS 99 NWTPH-G

4-Bromofluorobenzene 107 NWTPH-G

SPECTRA LABORATORIES

Authorized by: Kristin Hintz
a5/djs

Page 1 of 2

http://www.spectra-lab


SPECTRA Laboratories ...Where experience matters________ y v

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

02/10/2020 P.O.#: Auth #20-29-1-020
Project: Kosmos
Client ID: T1

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 01/29/2020
Tacoma, WA 98411 Date Received: 01/29/2020
Attn: Doug Boettner Spectra Project: 2020010835

Spectra Number: 2

Analyte Result Units Method
Total Mercury 0.00825* ug/L EPA 163 IE
Turbidity 38.4 NTU EPA 180.1
Arsenic <0.3 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium <0.5 pg/L EPA 200.8
Copper 2.6 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc <0.3 pg/L EPA 200.8
Diesel <100 pg/L NWTPH-D
Oil <100 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 5.91 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. Please see the complete report attached.

Surrogate % Recovery Method

p-Teiphenyl 119 NWTPH-D

Toiuene-d8 100 NWTPH-G

4-Bromofluorobenzene 106 NWTPH-G

SPECTRA LABORATORIES

Authorized by: Kristin Hintz
a5/djs

Page 2 of 2

http://www.spectra-lab.com


...Where experience matters__^ SPI C FRA Laboratories
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

February 10,2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Sample Matrix: 
Spectra Project # 
Applies to Spectra #

Water
2020010835
1-2

QUALITY CONTROL RESULTS 
CONVENTIONALS

Method ICY Batch
Blank % Control Duplicate Control

Analvte Method Date Analyst Result Rec. Limits RPD Limits
Turbidity EPA 180.1 01/29/20 MMO <0.1 98.3 90.6-107 6.71 <20
pH SM 4500-H+B 01/29/20 MMO N/A 99.9 ± 0.2 pH 2.34 <20

SPECTRA LABORATORIES

I
Authorized by: Kristin Hintz

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

January 31,2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Units:
Spectra Project: 
Applies to Spectra #'s 

Analyst:

ug/L
2020010835

1-2
SCJ

QUALITY CONTROL RESULTS
____________________________________ ICP-MS Metals - EPA Method 200.8 - Water______________________

Laboratory Reagent Blank (LRB)
Date Digested: 1/31/2020 Date Analyzed: 1/31/2020

Element CAS# Result
Arsenic 7440-38-2 <0.3

Cadmium 7440-43-9 <0.2
Chromium 7440-47-3 <0.5

Copper 7440-50-8 <0.3
Lead 7439-92-1 <0.5

Nickel 7439-98-7 <0.5
Zinc 7440-66-6 <0.3

Laboratory Fortified Blank (LFB)
Date Digested: 1/31/2020 Date Analyzed: 1/31/2020

Element
Spike

Added
LCS
Cone.

LCS
%Rec

Arsenic 100.0 94.40 94.4
Cadmium 100.0 95.31 95.3
Chromium 100.0 101.10 101.1

Copper 100.0 103.40 103.4
Lead 100.0 101.04 101.0

Nickel 100.0 100.08 100.1
Zinc 100.0 104.58 104.6

LCS Recovers limits 85-115%

Date Digested: 
Sample Spiked:

Element

1/31/2020
202010775-1

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Date Analyzed:

Sample Spike MS MS MSD
Cone. Cone. Cone. %Rec Cone

1/31/2020

MSD
%Rec RPD

Arsenic 0.00 100.0 93.60 93.6 96.36 96.4 2.9
Cadmium 0.00 100.0 92.73 92.7 94.37 94.4 1.8
Chromium 0.00 100.0 94.85 94.9 98.65 98.6 3.9

Copper 1.29 100.0 96.89 95.6 99.61 98.3 2.8
Lead 0.00 100.0 93.66 93.7 96.99 97.0 3.5

Nickel 0.00 100.0 94.37 94.4 96.03 96.0 1.7
Zinc 0.00 100.0 94.93 94.9 102.17 102.2 7.4

Comment:
Recovery Limits 70-130% 
RPD Limit 20

SPECTRA LABORATORIES

Authorized by: Kristin Hintz

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

February 10, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Method: NWTPH-Dx
Sample Matrix: Water
Spectra Project: 2020010835
Applies to Sample # 1-2

STORMWATER HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS

BLANK SPIKE (LCS)
Spiked Sample: LCS Date Extracted: 02/03/20
Units: mg/L

Spike Spike
Date Analyzed: 02/06/20

Sample Amount Amount Percent
Comnound Result Added Found Recovery

Diesel <0.15 2.50 2.52 101

METHOD BLANK

Date Extracted: 02/03/20 Date Analyzed: 02/06/20
Units: mg/L

Total Petroleum Hydrocarbons <0.15

Surrogate Recoveries:

p-terphenyl 100%

SPECTRA LABORATORIES

/IaA
Authorized by: Kristin Hintz

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way Tacoma, WA 98421 (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

February 10, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Sample Matrix: Water 
EPA Method: 624/8260C 

Spectra Project: 2020010835 
Date Analyzed: 2/5/2020 

Units: ug/L 
Applies to Spectra #'s: #1-2

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

Benzene <0.4 10.0 9.3 93

Toluene <0.4 10.0 9.25 92.5
Ethylbenzene <0.4 10.0 9.77 97.7

Total Xylenes <0.8 30.0 20.4 68.1
Gasoline <50 250 254 102

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 100 102 Benzene <0.4
1,2-Dichloroethane-d4 101 106 Toluene <0.4

Toluene-d8 105 100 Ethylbenzene <0.4

4-Bromofluorobenzene 100 108 Total Xylenes <0.8
Gasoline <50

Authorized by: Kristin Hintz

http://www.spectra-lab.com


H Fremont
UlH ■■^^■*17777^2^525

3600 Fremont Ave. N.
Seattle, WA 98103 

T: (206) 352-3790 
F: (206) 352-7178

info@fremontanalytical.com

Spectra Laboratories 
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2020010835
Work Order Number: 2001523

February 05, 2020

Attention Marie Holt:

Fremont Analytical, Inc. received 2 sample(s) on 1/31/2020 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #L17-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 11
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PI Fremont Date: 02/05/2020

CLIENT:
Project:
Work Order:

Spectra Laboratories
2020010835
2001523

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received

2001523-001 010835-1 01/29/2020 10:50 AM 01/31/2020 9:30 AM
2001523-002 010835-2 01/29/2020 11:20 AM 01/31/2020 9:30 AM

Original Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Page 2 of 11



Fremont Case Narrative

Tin77wntnrnh
WO#: 2001523 

Date: 2/5/2020

CLIENT:
Project:

Spectra Laboratories 
2020010835

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 11



its Fremont Qualifiers & Acronyms
WO#: 2001523

Date Reported: 2/5/2020

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com

Page 4 of 11
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V Fremont
riT7Trwimrm

Analytical Report
Work Order: 2001523 

Date Reported: 2/5/2020

Client: Spectra Laboratories Collection Date: 1/29/2020 10:50:00 AM
Project: 2020010835
Lab ID: 2001523-001 Matrix: Water
Client Sample ID: 010835-1
Analyses Result RL Qual Units DF Date Analyzed

Mercury bv Method 1631E Batch ID: 27314 Analyst: WF

Mercury 5.98 0.500 ng/L 1 1/31/2020 5:14:00 PM

Original

Page 5 of 11



ffl Fremont
ULH TTTnffiirSTIti

Analytical Report
Work Order: 2001523 

Date Reported: 2/5/2020

Client: Spectra Laboratories Collection Date: 1/29/2020 11:20:00 AM
Project: 2020010835
Lab ID: 2001523-002 Matrix: Water
Client Sample ID: 010835-2
Analyses Result RL Qual Units DF Date Analyzed

Mercury bv Method 1631E Batch ID: 27314 Analyst: WF

Mercury 8.25 0.500 ng/L 1 1/31/2020 5:25:00 PM

Original
Page 6 of 11



Fremont
1

Date: 2/5/2020

Work Order: 2001523
CLIENT: Spectra Laboratories

Project: 2020010835

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: MB-27314 SampType: MBLK Units: ng/L Prep Date: 1/31/2020 RunNo: 57059

Client ID: MBLKW Batch ID: 27314 Analysis Date: 1/31/2020 So<jNo: 1137730

Analyte Result RL SPK value SPK RelVal %REC LowLimit HighLimit RPDRefVal %RPD RPDLimrt Dual

Mercury ND 0.500

Sample ID: MB2-27314 SampType MBLK Units: ng/L Prep Date: 1/31/2020 RunNo: 57059

CHent ID: MBLKW Batch ID: 27314 Analysis Date: 1/31/2020 SeqNo 1137731

Analyte Result RL SPK value SPKRefVal %REC LowLimit HighLimit RPD Ref Val %RPD RPDUmit Dual

Mercury ND 0 500

Sample ID: MB3-27314 SampType MBLK Unto: ng/L Prep Date: 1/31/2020 RunNo 57059

Client ID: MBLKW Batch ID: 27314 Analysis Date: 1/31/2020 SeqNo: 1137732

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPDRefVal %RPD RPDLknrt Qua!

Mercury ND 0 500

Sample ID: LCS-27314 SampType: LCS Units: ng/L Prep Date: 1/31/2020 RunNo 57059

Client ID: LCSW Batch ID: 27314 Analysis Date: 1/31/2020 SeqNo: 1137733

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPDRefVal %RPO RPDLimit Qua!

Mercury 27.1 0.500 25.00 0 108 80 120

Sample ID: 2001475-001EDUP SampType: DUP Units: ng/L Prep Date: 1/31/2020 RunNo: 57059

Client ID: BATCH Batch ID: 27314 Analysis Date: 1/31/2020 SeqNo: 1137735

Analyte Result RL SPK value SPKRefVal %REC LowLimit HighLimit RPDRefVal %RPD RPDLimit Qua!

Mercury ND 0.500 0 24

Original Page 7 of 11



Date: 2/5^020Vff Fremont
Work Order: 2001523
CLIENT: Spectra Laboratones

Project: 2020010835

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: 2001475-001EMS

Client ID: BATCH

Analyte

SampType: MS

Batch ID: 27314

Result Rl SPK value

Units: ng/L

SPKRefVal %REC

Prep Date: 1/31/2020

Analysis Date: 1/31/2020

LowLimit HighLimit RPDRefVal

RunNo 57059

SeqNo: 1137736

%RPD RPDUmrt Qua!

Mercury 18.3 0.500 25.00 0.2860 72.1 71 125

Sample ID: 2001475-001EMSD SampType: MSD Units: ng/L Prop Date: 1/31/2020 RunNo: 57059

Client ID; BATCH Batch ID: 27314 Analysis Date: 1/31/2020 SeqNo: 1137737

Analyte Result RL SPK value SPK Ret Val %REC LowUmil HighLimit RPDRefVal %RPD RPDLimit Qual

Mercury 17.2 0 500 25.00 0.2860 67.7 71 125 18.30
NOTES:
S - Outlying spike recovery!ies) observed. A duplicate analysis was performed and recovered within range.

Page 8 of 11Original



n Fremont
I —■PF7777iW/g7y* Sample Log-In Check List

Client Name: SPECTRA Work Order Number: 2001523

Logged by: Clare Griggs Date Received: 1/31/2020 9:30:00 AM

Chain of Custody
1. Is Chain of Custody complete? Yes 0 No D Not Present D

2. How was the sample delivered? UPS

Log In
3. Coolers are present? Yes 0 No □ NA □

4. Shipping container/cooler in good condition? Yes 0 No D

5. Custody Seals present on shipping container/cooler? Yes D No D Not Required 0
(Refer to comments for Custody Seals not intact)

6. Was an attempt made to cool the samples? Yes D No 0 NA □

LL Ha in water, oreserved.

7. Were all items received at a temperature of >0°C to 10.0°C * Y., D N = □ NA 0

8. Sample(s) in proper containers)? Yes 0 N = D

g. Sufficient sample volume for indicated test(s)? Yes 0 N = D

10. Are samples properly preserved? Yes 0 No D

11. Was preservative added to bottles? Yes D No 0 NA D

12. Is there headspace in the VOA vials? Yes D No D NA 0

13. Did all samples containers arrive in good condition(unbroken)? Yes 0 No D

14. Does paperwork match bottle labels? Yes 0 No D

15. Are matrices correctly identified on Chain of Custody? Yes 0 No D

16. Is it clear what analyses were requested? Yes 0 No D

17. Were all holding times able to be met? Yes 0 No D

Soecial Handling fif aoDlicable)
1 g. Was client notified of all discrepancies with this order? Yes D No D NA 0

Parson Notified! J Date! J
By Whom! ^ Via! Q eMail Q Phone Q Fax Q In Person

Regarding!

Client Instructions!

19. Additional remarks:

Item Information

Item # j Temp °C

Cooler 12.3
Sample 14.7

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original
Page 9 of 11
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\ SPECTRA Laboratories
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SPECTRA Laboratories
222J Ross Way. Tacoma. WA 9X421 
(253) 272-4850 Fax (253) 572-9838 

www.spectro-lab.com info@spectra-lab.com

use Clean Water Act Methods 
•Refer to attached list of required methods and drtectlon 
limits

• As. Cd. Cr. Cu. Pb. Nl. Zn (EPA Method 200.8). Hg (EPA 
1631E)

CHAIN of CUSTODY
SPECTRA PROJECT U

Return samples r N 1 of i STANDARD n RUSH
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CHANGE l—
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...Where experience mattersI SPECTRA Laboratories
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 www.spectra-lab.com

02/12/2020
P.O.#: Auth #20-4-2-024
Project: Kosmos
Client ID: U-3

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 02/04/2020
Tacoma, WA 98411 Date Received: 02/04/2020
Attn: Doug Boettner Spectra Project: 2020020049

Spectra Number: 1

Analyte Result Units Method
Total Mercury 0.000536* ug/L EPA 163 IE
Turbidity 13 NTU EPA 180.1
Arsenic <0.3 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium <0.5 pg/L EPA 200.8
Copper 13.3 pg/L EPA 200.8
Lead 1.3 pg/L EPA 200.8
Nickel 3.7 pg/L EPA 200.8
Zinc 28.8 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil 210 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 6.34 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CRB
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Analyzed by Fremont Analytical. See complete report attached.

Surrogate % Recovery Method

p-Terphenyl

Toluene-d8

4-Bromofluorobenzene

100 NWTPH-D

100 NWTPH-G

107 NWTPH-G

SPECTRA ItABORATORIES

^Authorized by: Kristin Hintz
Page 1 of 3
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PE< ^TRA Laboratories ...Where experience matters____ J
2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

02/12/2020
P.O.#: Auth #20-4-2-024
Project: Kosmos
Client ID: T-l

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 02/04/2020
Tacoma, WA 98411 Date Received: 02/04/2020
Attn: Doug Boettner Spectra Project: 2020020049

Spectra Number: 2

Analvte Result Units Method
Total Mercury 0.00293* ug/L EPA 163 IE
Turbidity 8.1 NTU EPA 180.1
Arsenic <0.3 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium <0.5 pg/L EPA 200.8
Copper 1.9 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc 0.8 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil 110 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 6.14 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Analyzed by Fremont Analytical. See complete report attached.

Surrogate % Recovery Method

p-Terphenyl 102 NWTPH-D

Toluene-d8 99 NWTPH-G

4-Bromofluorobenzene 105 NWTPH-G

SPECTRA LABORATORIES

^Authorized by: Kristin Hintz
Page 2 of 3
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SPE* FRA Laboratories ...Where experience matters______ V V

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

02/12/2020
P.O.#: Auth #20-4-2-024
Project: Kosmos
Client ID: T-2

Tacoma Public Utilities Sample Matrix: Water
PO Box 11007 Date Sampled: 02/04/2020
Tacoma, WA 98411 Date Received: 02/04/2020
Attn: Doug Boettner Spectra Project: 2020020049

Spectra Number: 3

Analyte Result Units Method
Total Mercury ND* ug/L EPA 163 IE
Turbidity 7.8 NTU EPA 180.1
Arsenic <0.3 pg/L EPA 200.8
Cadmium <0.2 pg/L EPA 200.8
Chromium <0.5 pg/L EPA 200.8
Copper 2.1 pg/L EPA 200.8
Lead <0.5 pg/L EPA 200.8
Nickel <0.5 pg/L EPA 200.8
Zinc 1.3 pg/L EPA 200.8
Diesel <50 pg/L NWTPH-D
Oil 100 pg/L NWTPH-D
Gasoline <50 pg/L NWTPH-G
pH 6.18 pH Units SM 4500-H+ B
Hexavalent Chromium <0.01 mg/L SM3500-CR B
Benzene <0.4 pg/L SW846 8260C
Ethylbenzene <0.4 pg/L SW846 8260C
Toluene <0.4 pg/L SW846 8260C
Total Xylenes <0.8 pg/L SW846 8260C

* Analyzed by Fremont Analytical. See complete report attached.

Surrogate % Recovery Method

p-Terphenyl 101 NWTPH-D

Toluene-d8 99 NWTPH-G
4-Bromofluorobenzene 109 NWTPH-G

SPECTRA LABORATORIES

Authorized by: Kristin Hintz
a5/klh
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SPEC i RA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

February 7, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Units:
Spectra Project: 
Applies to Spectra #'s 

Analyst:

ug/L
2020020049

1-3
SCJ

QUALITY CONTROL RESULTS 
ICP-MS Metals - EPA Method 200.8 - Water 

Laboratory Reagent Blank (LRB)

Date Digested: 2/7/2020 Date Analyzed: 2/7/2020
Element CAS# Result
Arsenic 7440-38-2 <0.3

Cadmium 7440-43-9 <0.2
Chromium 7440-47-3 <0.5

Copper 7440-50-8 <0.3
Lead 7439-92-1 <0.5

Nickel 7439-98-7 <0.5
Zinc 7440-66-6 <0.3

Laboratory Fortified Blank (LFB)
Date Digested: 2/7/2020 Date Analyzed: 2/7/2020

Spike LCS LCS
Element Added Cone. %Rec
Arsenic 100.0 93.43 93.4

Cadmium 100.0 93.72 93.7
Chromium 100.0 99.51 99.5

Copper 100.0 103.38 103.4
Lead 100.0 105.54 105.5

Nickel 100.0 98.77 98.8
Zinc 100.0 103.10 103.1

LCS Recovery limits 85-115%
Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Date Digested: 2/7/2020 Date Analyzed: 2/7/2020
Sample Spiked: 2020020170-1

Element
Sample
Cone.

Spike
Cone.

MS
Cone.

MS
%Rec

MSD
Cone

MSD
%Rec RPD

Arsenic 0.26 100.0 103.86 103.6 105.31 105.1 1.4
Cadmium 0.00 100.0 86.51 86.5 88.33 88.3 2.1
Chromium 1.09 100.0 102.03 100.9 101.20 100.1 0.8

Copper 12.63 100.0 116.27 103.6 115.91 103.3 0.4
Lead 0.55 100.0 104.39 103.8 104.11 103.6 0.3

Nickel 8.59 100.0 110.55 102.0 110.33 101.7 0.2
Zinc 113.58 100.0 217.50 103.9 219.53 105.9 1.9

Comment:
Recovery Limits 70-130% 
RPD Limit 20 ____

SPECTRA LABORATORIES

/. ’"horized by: Kristin Hintz

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

February 10, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Sample Matrix: Water 
EPA Method: 624/8260C 

Spectra Project: 2020020049 
Date Analyzed: 2/5/2020 

Units: ug/L 
Applies to Spectra #'s: #1-3

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK
RESULT

SPIKE
AMOUNT

SPIKE
RESULT

LCS
%REC

Benzene <0.4 10.0 9.3 93
Toluene <0.4 10.0 9.25 92.5
Ethylbenzene <0.4 10.0 9.77 97.7

Total Xylenes <0.8 30.0 20.4 68.1
Gasoline <50 250 244 98

Surrogate Recoveries (%) LCS MB Method Blank ug/L
Dibromofluoromethane 100 102 Benzene <0.4
1,2-Dichloroethane-d4 101 106 Toluene <0.4

Toluene-d8 105 100 Ethylbenzene <0.4

4-Bromofluorobenzene 100 108 Total Xylenes <0.8
Gasoline <50

C^jS>hlr\ tlirb .

Authorized by: Kristin Emu.

http://www.spectra-lab.com


SI"^Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

Febmary 12, 2020

Units: mg/L
Spectra Project: 2020020049
Applies to Spectra #'s : 1-3

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

QUALITY CONTROL RESULTS
Hexavalent Chromium in Water/Liquid - Method SM 3500 Cr-D/ SW846 7196A

Method Blank
Date Analyzed: 2/4/2020

Result
Hexavalent Chromium <0.01

Blank Spike (LCS)

Date Analyzed: 2/4/2020
Spike LCS LCS
Added Cone. %Rec

Hexavalent Chromium 0.05 0.047 94

LCS Recovery limits 73-120%
Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Date Analyzed: 2/4/2020
Sample Spiked: 020006-1

Sample Spike MS MS MSD MSD
Cone. Cone. Cone. %Rec Cone %Rec RPD

Hexavalent Chromium <0.1 0.05 0.069 138 0.058 116 17.3

RPD Limit 20

spectra laboratories

3
Authorized by: Kristin Hintz
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3600 Fremont Ave. N.
Seattle, WA 98103 

T: (206) 352-3790 
F: (206) 352-7178

info@fremontanalytical.com

Spectra Laboratories
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2020020049
Work Order Number: 2002045

February 10, 2020

Attention Marie Holt:

Fremont Analytical, Inc. received 3 sample(s) on 2/5/2020 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #117-135, ISO/IEC 17025:2005 
ORELAP Certification: WA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 9

mailto:info@fremontanalytical.com
http://www.fremontanalytical.com


Date: 02/10/2020!l Fremont

CLIENT:
Project:
Work Order:

Spectra Laboratories
2020020049
2002045

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received

2002045-001 020049-1 02/04/2020 10:45 AM 02/05/2020 12:05 PM
2002045-002 020049-2 02/04/2020 11:00 AM 02/05/2020 12:05 PM
2002045-003 020049-3 02/04/2020 11:20 AM 02/05/2020 12:05 PM

Original Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned
Page 2 of 9



11 Fremont Case Narrative
WO#: 2002045 
Date: 2/10/2020

CLIENT: Spectra Laboratories
Project: 2020020049

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 9



Ifl Fremont
IIP mmgmgKTjTnmTTnk

Qualifiers & Acronyms
WO#: 2002045

Date Reported: 2/10/2020

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com
Page 4 of 9
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Analytical Report.sJr.’Si''m Fremont
riTunrjfTS7ik Work Order: 2002045

Date Reported: 2/10/2020

CLIENT: Spectra Laboratories 
Project: 2020020049

Lab ID: 2002045-001
Client Sample ID: 020049-1

Analyses Result RL Qual

Collection Date: 2/4/2020 10:45:00 AM
Matrix: Water

Units DF Date Analyzed

Mercurv bv Method 1631E

Mercury 0.536 0.500

Batch ID: 27337 Analyst: WF

ng/L 1 2/5/2020 7:00:00 PM

Lab ID: 2002045-002
Client Sample ID: 020049-2

Analyses Result RL Qual

Collection Date: 2/4/2020 11:00:00 AM
Matrix: Water

Units DF Date Analyzed

Mercurv bv Method 1631E

Mercury 2.93 0.500

Batch ID: 27337 Analyst: WF

ng/L 1 2/5/2020 7:11:00 PM

Lab ID: 2002045-003
Client Sample ID: 020049-3

Analyses Result RL Qual

Collection Date: 2/4/2020 11:20:00 AM
Matrix: Water

Units DF Date Analyzed

Mercurv bv Method 1631E

Mercury ND 0.500

Batch ID: 27337 Analyst: WF

ng/L 1 2/5/2020 7:22:00 PM

Original
Page 5 of 9



Date: 2/10X020ifi Fremont
Work Order: 2002045 
CLIENT: Spectra Laboratories

QC SUMMARY REPORT
2020020049 Mercury by Method 1631E

Sample ID: MB-27337

Client ID: MBLKW

Analyte

SampType: MBLK

Batch ID: 27337

Result RL SPK value

Units: ng/L

SPK RefVal %REC

Prep Date 2/4/2020

Analysis Date: 2/5/2020

LowLimit HighUmit RPDRefVal

RunNo: 57154

SeqNo: 1139434

%RPD RPDLimit Qual

Mercury ND 0 500

Sample ID: MB2-27337 SampType: MBLK Units: ng/L Prep Date: 2/4/2020 RunNo: 57154

Client ID: MBLKW Batch ID: 27337 Analysis Date: 2/5/2020 SeqNo: 1139435

Analyte Result RL SPK value SPK RefVal %REC LowUmit HighLimit RPD Ref Val %RPD RPDLimit Qua!

Mercury ND 0 500

Sample ID: MB3-27337 SampType: MBLK Units: ng/L Prep Date 2/4/2020 RunNo: 57154

Client ID: MBLKW Batch ID: 27337 Analysis Date: 2/5/2020 SeqNo: 1139436

Analyte Result RL SPK value SPK RefVal %REC LowUmit HighLimit RPDRefVal %RPD RPDLimit Qual

Mercury ND 0.500

Sample ID: LCS-27337 SampType: LCS Units: ng/L Prep Date: 2/4/2020 RunNo: 57154

Client ID: LCSW Batch ID: 27337 Analysis Date: 2/5/2020 SeqNo: 1139437

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPDRefVal %RPD RPDLimit Qual

Mercury 25.7 0.500 25.00 0 103 80 120

Sample ID: 2002010-001EDUP SampType: DUP Units: ng/L Prep Date: 2/4/2020 RunNo: 57154

Client ID: BATCH Batch ID: 27337 Analysis Date: 2/5/2020 SeqNo: 1139439

Analyte Result RL SPK value SPK Ref Val %REC LowUmit HighLimit RPDRefVal %RPD RPDLimit Qual

Mercury 1.94 0.500 1.990 2.54 24

Original Page 6 of 9



Date: 2/10/2020&V.M) ^__________________ J.1
Work Order: 2002045 
CLIENT: Spectra Laboratories
Project: 2020020049

QC SUMMARY REPORT
Mercury by Method 1631E

Sample ID: 2002010-001EMS 

Client ID: BATCH 

Analyte

SampType: MS 

Batch ID: 27337 

Result RL

Units: ng/L

SPK value SPK Ret Val

Prep Date: 2/4/2020 

Analysis Date: 2/5/2020 

%REC LowUmit HighLimit RPDRetVal

Run No: 57154 

SeqNo: 1139440

%RPD RPOLImlt Dual

Mercury 26.9 0 500 25.00 1 990 99.6 71 125

Sample ID. 2002010-001EMSD 

Client ID: BATCH 

Analyte

SampType: MSD 

Batch ID: 27337 

Result RL

Units: ng/L Prep Date: 2/4/2020

Analysis Date: 2/5/2020

SPK value SPK Ret Val %REC lowLbnit HighLimit RPDRetVal

Run No: 57154 

SeqNo: 1139441

%RPD RPDLimit Qua!

Mercury 27 4 0.500 25.00 1 990 102 71 125 26.90 184 24

Page 7 of 9Original



Sample Log-In Check List
tv Fremont

TiuiuFnTZ71k

Client Name: SPECTRA Work Order Number: 2002045

Logged by: Carissa True Date Received: 2/5/2020 12:05:00 PM

Chain of Custody

1. Is Chain of Custody complete? Yes @ No □ Not Present D
2. How was the sample delivered? UES

Loa In
3. Coolers are present? Yes @ No □ NA □

4. Shipping container/cooler in good condition? Yes 0 No □
5. Custody Seals present on shipping container/cooler?

(Refer to comments for Custody Seals not intact)
Yes 0 No □ Not Required D

6. Was an attempt made to cool the samples? Yes □ No 0 NA □
Mercury in water, oreserved

7. Were all items received at a temperature of >2°C to 6°C * Y e 5 □ N= □ NA 0

3. Sample(s) in proper containers)? Yes 0 Ne □
g. Sufficient sample volume for indicated test(s)? Yes 0 No □
10. Are samples properly preserved? Yes 0 No □
11 Was preservative added to bottles? Yes □ No 0 NA □

12. Is there headspace in the VOA vials? Yes O No □ NA 0
13. Did all samples containers arrive in good condition(unbroken)? Yes 0 No □
14. Does paperwork match bottle labels? Yes 0 No □

15. Are matrices correctly identified on Chain of Custody? Yes 0 No □
16. Is it clear what analyses were requested? Yes 0 No □
17. Were all holding times able to be met? Yes 0 No □

Soecial Handlina (if aonlicable)
18. Was client notified of all discrepancies with this order? Yes □ No □ NA 0

Person Notified.

By Whom:

r
i-------------------

Date: I”"
Via: □ .Mai, □ Phon. □ Fax Q In Person

Re g a ref i n g ! i
Client Instructions r

19. Additional remarks:
Custody seal fro m Ca rter J , 2/4

Item Information

Item # Temp °C
Cooler 1 10.8
Sample 1 10.6

Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original Page 8 of 9



1
Turnaround Time Requested

SPECTRA Laboratories ____
... WA#rr cjptrienc* maturt

CLIENT: Spectra Laboratories

STANDARDfl RUSH^SPECIAL ^ y^HAIN Of CUSTODY

T” lab Approval Required^ ) SPECTRA PROJECT #

no  x\.
r ' _ _ _. amnc ss H

Return Samples Yes

ADDRESS: 2221 Ross Way Tacoma, WA ZIP; 98421 CHANGE

PROJECT: 2020020049

CONTACT: Marie Holt

SAMPLED BY:

PHONE: 253-272-4850

e-MAIL: maneh@soectra-lab com

PURCHASE ORDER#:

SAMPLE ID
DATE

SAMPLED
TIME

SAMPLED
MATRIX

2

I
oo
6
C

HYDROCARBONS

Q <?

5 l6
1

I
1

ORGANICS

I
s

I

I

I
i
O

S

METALS
Q

OTHER

£

5

I

I
U3

i
H
$
a
s

£
S'
s5 

S
3 3
i

E

1

I U_ S

E

Q
S

U.

5

I

1
LA.

UJ

S
£
S’

1 020049-1 02/04/20 1045 Water 1 X

2 020049-2 02/04/20 1100 Water 1

3 020049-3 02/04/20 1120 Water 1
4

5

6

7

8

9

0

X

X

SPECIAL INSTRUCTIONS/COMMENTS:

Total # of containers 
COC seals present? 
Temp at receipt___
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Received witnm hold time? 
Proper sample containers?

RELINQUISHED BY
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SPECTRA Laboratoric s
2221 Ross Way, Tacoma. WA 98421 
(253) 272-4850 Fax (2531 572-9838 

www.specira-lab.com info@spcctra-lab.com

Please use Clean Water Act Methods
■Refer to attached list of required methods and detection
limits

■ As. Cd. Cr. Cu, Pb, Nl, Zn (ERA Method 200.8), Hg (EPA 
1631E)

CHAIN of CUSTODY
SPECTRA PROJECT #

i

Return Samples >
Ol 1 STANDARD EkTRUSH I

CLIENT Tacoma Power (TPU) 3628 South 35th Street Tacoma, WA 98409
At CRESS 

CHANGE c
PROJECT: KosmOS
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SAMPLED BY: ■ *-
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Spectra Internal Instructions
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Payment Terms: Net 30 days. Past due accounts subject to 1 1/2 % per month interest. Customer agrees to pay all costs of coflection including reasonable 
attorney’s fees and all other costs of collection regardless of whether suit Is filed In Pierce Co.. WA venue. Spectra Analytical, LLC

http://www.specira-lab.com
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SPECTRA Laboratories ...Where experience matters

2221 Ross Way Tacoma, WA 98421 (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

03/17/2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Analyte Result
Total Mercury ND*
Turbidity 55
Arsenic 2.1
Cadmium 0.3
Chromium 6.1
Copper 7.3
Lead 0.5
Nickel 5.1
Zinc 70.6
Diesel 3320*
Oil 1250
Gasoline <50
PH 3.87
Hexavalent Chromium <0.01
Benzene <0.4
Ethylbenzene <0.4
Toluene <0.4
Total Xylenes <0.8

P.O.#: Auth #20-3-3-041
Project: Kosmos
Client ID: Stockpile Pond SOP 1
Sample Matrix: Liquid
Date Sampled: 03/03/2020
Date Received: 03/03/2020
Spectra Project: 2020030049
Spectra Number: 1

Units Method
EPA 163 IE

NTU EPA 180.1
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L NWTPH-D
Pg/L NWTPH-D
pg/L NWTPH-G

pH Units SM 4500-H+ B
mg/L SM3500-CR B
pg/L SW846 8260C
Pg/L SW846 8260C
Pg/L SW846 8260C
Pg/L SW846 8260C

* Mercury analyzed by Fremont Analytical. See complete report attached. *Sample pattern does not match the laboratory 
reference for diesel, sample was quantified with diesel response.

Surrogate % Recovery Method

p-Terphenyl 102 NWTPH-D

Toluene-d8 94 NWTPH-G

4-Bromofluorobenzene 109 NWTPH-G

SPECTRA 1 ABORATORIES

Authorized by: Kristin Hintz
a5/sks

Page 1 of 2

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

03/17/2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: DougBoettner

Analyte Result
Total Mercury ND*
Turbidity 135
Arsenic 0.9
Cadmium 0.3
Chromium 3.3
Copper 25.6
Lead 8.2
Nickel 4.7
Zinc 72.5
Diesel <100
Oil <500
Gasoline <50
pH 6.78
Hexavalent Chromium <0.01
Benzene <0.4
Ethylbenzene <0.4
Toluene <0.4
Total Xylenes <0.8

P.O.#: Auth #20-3-3-041
Project: Kosmos
Client ID: Concrete Oil Pond COP 1
Sample Matrix: Liquid
Date Sampled: 03/03/2020
Date Received: 03/03/2020
Spectra Project: 2020030049
Spectra Number: 2

Units Method
EPA 163 IE

NTU EPA 180.1
Pg/L EPA 200.8
Pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L EPA 200.8
pg/L NWTPH-D
pg/L NWTPH-D
pg/L NWTPH-G

pH Units SM 4500-H+ B
mg/L SM3500-CR B
pg/L SW846 8260C
pg/L SW846 8260C
Pg/L SW846 8260C
pg/L SW846 8260C

Surrogate % Recovery' Method

p-Terphenyl 119 NWTPH-D

Toluene-d8 92 NWTPH-G

4-Bromofluorobenzene 109 NWTPH-G

SPECTRA^ ABORATORIES

C^\ie>hr\

Authorized by: Kristin Hintz
a5/sks

Page 2 of 2
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SPECTRA Laboratories ...Where experience matters

2221 Ross Way Tacoma, WA 98421 (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

March 18, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Method: NWTPH-Dx
S ampl e Matrix: W ater
Spectra Project: 2020030049
Applies to Spectra #: 1 -2

HYDROCARBON ANALYSIS 
QUALITY CONTROL RESULTS

LCS/LCSD
Spiked Sample: Method Blank Date Extracted: 3/11/2020
Units: mg/L

Spike Spike
Date Analyzed: 3/17/2020

Sample Amount Amount Percent
Compound Result Added Found Recovery

Diesel <0.10 2.50 2.19 88

METHOD BLANK

Date Extracted: 3/11/2020 Date Analyzed: 3/17/2020
Units: mg/L

Diesel <0.10

Heavy Oil <0.05

Surrogate Recovery:

p-terphenyl 199%

SPECTRA LABORATORIES

Authorized by: iTevan Salter

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

March 5, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411 
Attn: Doug Boettner

Sample Matrix: Water 
EPA Method: 624/8260C 

Spectra Project: 2020030049 
Date Analyzed: 3/4/2020 

Units: ug/L 
Applies to Spectra #'s: #1-2

GCMS VOLATILE ORGANIC ANALYSIS 
Method Blank and Laboratory Control Sample (LCS) Results

COMPOUND BLANK

RESULT
SPIKE

AMOUNT
SPIKE

RESULT
LCS

%REC

Benzene <0.4 10.0 11.7 117
Toluene <0.4 10.0 10.54 105.4

Ethylbenzene <0.4 10.0 11.04 110.4
Total Xylenes <0.8 30.0 33.7 112.2
Gasoline <50 250 234 93

Surrogate Recoveries (%) LCS MB Method Blank ug/L

Dibromofluoromethane 100 111 Benzene <0.4

1,2-Dichloroethane-d4 94 111 Toluene <0.4

Toluene-d8 99 91 Ethylbenzene <0.4

4-Bromofluorobenzene 96 112 Total Xylenes <0.8
Gasoline <50

Authorized by: Kristin Hintz

http://www.spectra-lab.com


SPECTRA Laboratories ...Where experience matters

2221 Ross Way • Tacoma, WA 98421 • (253) 272-4850 • Fax (253) 572-9838 • www.spectra-lab.com

March 5, 2020

Tacoma Public Utilities 
PO Box 11007 
Tacoma, WA 98411

Units:
Spectra Project: 
Applies to Spectra it's 

Analyst:

ug/L
2020030049

1-2
SCJ

QUALITY CONTROL RESULTS
__________________________  ICP-MS Metals - EPA Method 200.8 - Water _______

Laboratory Reagent Blank (LRB)

Date Digested: 3/5/2020 Date Analyzed: 3/5/2020
Element CAS# Result
Arsenic 7440-38-2 <0.3

Cadmium 7440-43-9 <0.2
Chromium 7440-47-3 <0.5

Copper 7440-50-8 <0.3
Lead 7439-92-1 <0.5

Nickel 7439-98-7 <0.5
Zinc 7440-66-6 <0.3

Laboratory Fortified Blank (LFB)
Date Digested: 3/5/2020 Date Analyzed: 3/5/2020

Spike LCS LCS
Element Added Cone. %Rec
Arsenic 100.0 87.62 87.6

Cadmium 100.0 92.82 92.8
Chromium 100.0 94.41 94.4

Copper 100.0 104.20 104.2
Lead 100.0 96.44 96.4

Nickel 100.0 100.71 100.7
Zinc 100.0 105.21 105.2

LCS Recoven limits 85-115%
Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Date Digested: 3/5/2020 Date Analyzed: 3/5/2020
Sample Spiked: 2020020730-1

Element
Sample
Cone.

Spike
Cone.

MS
Cone.

MS
%Rec

MSD
Cone

MSD
%Rec RPD

Arsenic 1.84 100.0 97.28 95.4 98.45 96.6 1.2
Cadmium 0.00 100.0 92.98 93.0 95.77 95.8 3.0
Chromium 0.00 100.0 94.15 94.1 95.66 95.7 1.6

Copper 2.36 100.0 107.27 104.9 112.62 110.3 5.0
Lead 0.00 100.0 92.58 92.6 96.03 96.0 3.7

Nickel 0.00 100.0 99.99 100.0 107.76 107.8 7.5
Zinc 19.34 100.0 122.57 103.2 132.54 113.2 9.2

Comment:
Recovery Limits 70-130% 
RPD Limit 20

SPECTRA LABORATORIES

Authorized by: Kristin Hintz

http://www.spectra-lab.com


3600 Fremont Ave. N.
Seattle, WA 98103 

T: (206) 352-3790 
F: (206) 352-7178

info@fremontanalytical.com

Spectra Laboratories
Marie Holt 
2221 Ross Way 
Tacoma, WA 98421

RE: 2020030049
Work Order Number: 2003055

March 10, 2020

Attention Marie Holt:

Fremont Analytical, Inc. received 2 sample(s) on 3/5/2020 for the analyses presented in the 
following report.

Mercury by Method 1631E

This report consists of the following:

- Case Narrative
- Analytical Results
- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes 
Project Manager

DoD/ELAP Certification #L17-135, ISO/IEC 17025:2005 
ORELAP Certification: \NA 100009-007 (NELAP Recognized)

Original www.fremontanalytical.com
Page 1 of 9

mailto:info@fremontanalytical.com
http://www.fremontanalytical.com


Date: 03/10/2020p Fremont

CLIENT:
Project:
Work Order:

Spectra Laboratories
2020030049
2003055

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received

2003055-001 030049-1 03/03/2020 10:30 AM 03/05/2020 1:12 PM
2003055-002 030049-2 03/03/2020 10:40 AM 03/05/2020 1:12 PM

Original Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned
Page 2 of 9



PI Fremont Case Narrative
WO#: 2003055 

Date: 3/10/2020

CLIENT: Spectra Laboratories
Project: 2020030049

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory. The sample chosen for spike purposes may or may not have 
been a sample submitted in this sample delivery group. The validity of the analytical procedures for which 
data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and the 
Method Blank (MB). The LCS and the MB are processed with the samples and the MS/MSD to ensure 
method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original
Page 3 of 9



Qualifiers & Acronyms
WO#: 2003055

Date Reported: 3/10/2020

Qualifiers:

* - Flagged value is not within established control limits 
B - Analyte detected in the associated Method Blank 
D - Dilution was required 
E - Value above quantitation range 
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria 
J - Analyte detected below Reporting Limit 
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits 
ND - Not detected at the Reporting Limit 
R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit
RPD - Relative Percent Difference
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original

www.fremontanalytical.com
Page 4 of 9
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Analytical Reportmm
- Fremont

itmtmmrm Work Order: 2003055
Date Reported: 3/10/2020

CLIENT: Spectra Laboratories 
Project: 2020030049

Lab ID: 2003055-001
Client Sample ID: 030049-1

Analyses Result

Collection Date: 3/3/2020 10:30:00 AM 
Matrix: Water

RL Qual Units DF Date Analyzed

Mercury bv Method 1631E

Mercury ND 0.500

Batch ID: 27683 Analyst: WF

ng/L 1 3/10/2020 3:09:20 PM

Lab ID: 2003055-002
Client Sample ID: 030049-2

Analyses Result

Collection Date: 3/3/2020 10:40:00 AM 
Matrix: Water

RL Qual Units DF Date Analyzed

Mercury bv Method 1631E

Mercury ND 0.500

Batch ID: 27683 Analyst: WF 

ng/L 1 3/10/2020 3:52:32 PM

Original
Page 5 of 9



Pi Fremont
11 HI

Date: 3/10/2020

CLIENT: Spectra Laboratories
p,nitir,. tntnrmnAQ Mercury by Method 1631E

Sample ID: MB-27683 SampType: MBLK Units: ng/L Prep Date: 3/10/2020 RunNo: 57913

Client ID: MBLKW Batch ID: 27683 Analysis Date: 3/10/2020 SeqNo: 1156418

Analyte Result RL SPK value SPK Ref Val

Mercury ND 0.500

%REC LowLimit HighLimit RPDRefVal %RPD RPDLimit Qua!

Sample ID: MB2-27683 SampType: MBLK Units: ng/L Prep Date: 3/10/2020 RunNo: 57913

Client ID: MBLKW Batch ID: 27683 Analysis Date: 3/10/2020 SeqNo: 1156419

Analyte Result RL SPK value SPK Ref Val

Mercury ND 0.500

%REC LowLimit HighLimit RPDRefVal %RPD RPDLimit Qual

Sample ID: MB3-27683 SampType. MBLK Units: ng/L Prep Date: 3/10/2020 RunNo: 57913

Client ID: MBLKW Batch ID: 27683 Analysis Date: 3/10/2020 SeqNo: 1156420

Analyte Result RL SPK value SPK Ref Val

Mercury ND 0.500

%REC LowLimit HighLimit RPDRefVal %RPD RPDLimit Qual

Sample ID: LCS-27683 SampType: LCS Units: ng/L Prep Date: 3/10/2020 RunNo: 57913

Client ID: LCSW Batch ID: 27683 Analysis Date: 3/10/2020 SeqNo: 1156421

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPDRefVal %RPD RPDLimit Qual

Mercury 24.2 0.500 25.00 0 96.8 80 120

Sample ID: 2003055-001ADUP SampType: DUP Units: ng/L Prep Date: 3/10/2020 RunNo: 57913

Client ID: 030049-1 Batch ID: 27683 Analysis Date: 3/10/2020 SeqNo: 1156423

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPDRefVal %RPD RPDLimit Qual

Mercury ND 0.500 0 24

Original Page 6 of 9



Fremont Date: 3/10/2020

Work Order: 2003055 QQ SUMMARY REPORT
CLIENT: Spectra Laboratories
Project: 2020030049 Mercury by Method 1631E

Sample ID: 2003055-001AMS SampType: MS Units: ng/L Prep Date: 3/10/2020 RunNo: 57913

Client ID: 030049-1 Batch ID: 27683 Analysis Date: 3/10/2020 SeqNo: 1156424

Analyte Result RL SPK value SPK Ref Val %REC LowLlmit HighLimit RPDRefVal %RPD RPDLimit Dual

Mercury 3.50 0.500 25.00 0.3000 12.8 71 125 S
NOTES:
S - Outlying spike recovery(ies) observed A duplicate analysis was performed with similar results indicating a possible matrix effect.

Sample ID: 2003055-001AMSD SampType: MSD Units: ng/L

Client ID: 030049-1 Batch ID: 27683

Prep Date: 3/10/2020 RunNo: 57913

Analysis Date: 3/10/2020 SeqNo: 1156425

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPDRefVal %RPD RPDLimit Qual

Mercury 2.80 0.500 25.00 0.3000 10.0 71 125 3.500 22.2 24 S
NOTES:
S - Outlying spike recovery(ies) observed. A duplicate analysis was performed with similar results indicating a possible matrix effect.

Original Page 7 of 9



la Fremont Sample Log-in Check List

Client Name: 

Logged by;

SPECTRA 

Carissa True

Work Order Number: 2003055

Date Received: 3/5/2020 1:12:00 PM

Chain of Custody

1. Is Chain of Custody complete?

2. How was the sample delivered?

Log In

3. Coolers are present?

4. Shipping container/cooler in good condition?

5. Custody Seals present on shipping container/cooler?
(Refer to comments for Custody Seals not intact)

6. Was an attempt made to cool the samples?

7. Were all items received at a temperature of >2°C to 6°C *

8. Sample(s) in proper container(s)?

9. Sufficient sample volume for indicated test(s)?

10. Are samples properly preserved?

11. Was preservative added to bottles?

12. Is there headspace in the VOA vials?

13 Did all samples containers arrive in good condition(unbroken)?

14. Does paperwork match bottle labels?

15. Are matrices correctly identified on Chain of Custody?

16. Is it clear what analyses were requested?

17. Were all holding times able to be met?

Special Handling /if applicable)

18. Was client notified of all discrepancies with this order?

Yes 0

UPS

Yes 0

Yes 0 

Yes D

Yes □

No □ Not Present D

No □

No □ 

No 0

No 0

Mercury in water, preserved
Y,s □

Ye, 0 

Ye, 0

Yes 0 

Yes □

Yes D 
Yes 0 

Yes 0

Yes 0 

Yes 0 

Yes 0

Yes □

N« □
No □ 

No □

No □ 

No 0

No □ 

No □ 

No □

No □ 

No □ 

No □

No □

NA □

Not Required D 

NA □ 

NA 0

NA □ 

NA 0

NA 0

r
Person Notified!

By Whom! 

Regarding!

Client Instructions. I

Date. |

Via! □ ,M = M □ Phone □ Fox □ In Person

r
19. Additional remarks:

Item Information

Item # Temp °C
jSample 1 15.9

Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original Page 8 of 9
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SPECTRA Laboratories
2221 Ross Way, Tacoma, WA 98421 
(253) 272-4850 Fax (253) 572-9838 

www.spectra-lab.com info@spectra-lab.com

Please use Clean Water Act Methods
‘Refer to attached list of required methods and detection
limits

* As, Cd, Cr, Cu, Pb, Ni, Zn (EPA Method 200.8), Hg (EPA 
1631E)
Return Samples Y N Page 1 of

CHAIN of CUSTODY
SPECTRA PROJECT#

1
STANDARD |><l-RUSH

client : Tacoma Power (TPU) 3628 South 35th Street Tacoma, WA 98409
ADDRESS

CHANGE □
PROJECT: Kosmos

CONTACT:

SAMPLED
PHONE:2-^3’ 2 ‘•H^ogyjFAX: TESTING

e-MAIL:
Prefer FAX □ 
or e-MAIL ®
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Spectra Internal Instructions

lOoOD /27/bZ /^ccV.

PRINTED NAME

RELINQUISHED BY

COMPANY DATE

RECEIVED BY

RELINQUISHED BY

TIME

—r p u [\3~7

-fVo'^N \ SoerzW^- 1^ :°l^

RECEIVED BY

Payment Terms: Net 30 days. Past due accounts subject to 1 1/2 % per month interest. Customer agrees to pay all costs of collection including reasonable 
attorney’s fees and all other costs of collection regardless of whether suit is filed in Pierce Co., WA venue. Spectra Analytical, LLC

http://www.spectra-lab.com
mailto:info@spectra-lab.com
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TECHNICAL DATATECHNICAL DATA

FORM: TDS_RCM_ORGANOCLAY_AM_EN_201705_V2

North America: 847.851.1800 | 800.527.9948 | www.cetco.com

© 2017 Minerals Technologies Inc. IMPORTANT: The information contained herein supersedes all previous printed versions, and is believed to be accurate and 
reliable. For the most up-to-date information, please visit www.cetco.com. CETCO accepts no responsibility for the results obtained through application of this 
product. All products are sold on the understanding that the user is solely responsible for determining their suitability for the intended use and for proper use and 
disposal of the product.  CETCO MAKES NO WARRANTY OF MERCHANTABILITY OR SUITABILITY FOR ANY PARTICULAR PURPOSE IN CONNECTION WITH ANY SALE  
OF THE PRODUCTS DESCRIBED HEREIN. CETCO reserves the right to update information without notice.

UPDATED: MAY 2017

DESCRIPTION
ORGANOCLAY® REACTIVE CORE MAT™ is a 
permeable composite of geotextiles and gran-
ular Organoclay that reliably adsorbs NAPL 
and low solubility organics from water. Batch 
isotherm testing by a university determined 
the following partition coefficients:
•  Naphthalene, Kd = 3280 L/kg
•  Phenanthrene, Kd = 117,000 L/kg
•  Pyrene, Kd - 286,000 L/kg

APPLICATION
ORGANOCLAY® REACTIVE CORE MAT™ is 
designed for use in the following applica-
tions:
•  In situ subaqueous cap for contaminated 

sediments or post-dredge residual sedi-
ments

•  Embankment seepage control 
•  Groundwater remediation

BENEFITS
•  ORGANOCLAY® REACTIVE CORE MAT™ pro-

vides a reactive material that treats contam-
inants carried by advective/diffusive flow

•  Reactive cap allows for thinner cap thick-
ness than a traditional sand cap

•  Geotextiles provide stability and physical 
isolation of contaminants

AVAILABILITY
ORGANOCLAY® REACTIVE CORE MAT™ is 
available from the following CETCO plant 
locations:
•  92 Highway 37, Lovell, WY

PACKAGING
15’ by 100’ rolls, packaged on 4” PVC core 
tubes wrapped with polyethylene plastic pack-
aging.

REACTIVE CORE MAT™ is designed to provide 
a simple method of placing active materials 
into subaqueous sediment caps.

REACTIVE CORE MAT™
WITH ORGANOCLAY®

TESTING DATA

PHYSICAL PROPERTIES
PROPERTY TEST METHOD RESULTS
ORGANOCLAY¹

Bulk Density Range ASTM D 7481 44 – 56 lbs/ft³

Oil Adsorption Capacity CETCO Test Method 0.5 lb of oil per lb of Organoclay, min

Quaternary Amine Content ASTM D 7626 25 – 33% quaternary amine loading

FINISHED RCM PRODUCT

Organoclay Mass per Area CETCO Test Method 0.8 lb/ft²

Mat Grab Strength² ASTM D4632 90 lbs. MARV

Hydraulic Conductivity³ ASTM D4491 1 x 10–3 cm/sec minimum

NOTES:
1 Organoclay properties performed periodically on material prior to incorporation into the RCM
2 All tensile testing is performed in the machine direction
3 Permittivity at constant head of 2 inches and converted to hydraulic conductivity using Darcy’s Law and RCM thickness per ASTM D5199 for geotextiles
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11/17/2019 StreamStats

https://streamstats.usgs.gov/ss/ 1/3

StreamStats Report

Rainey Creek near the former Kosmos Mill Site.

Basin Characteristics

Region ID: WA
Workspace ID: WA20191117182524978000
Clicked Point (Latitude, Longitude): 46.49195, -122.19342
Time: 2019-11-17 10:25:41 -0800



11/17/2019 StreamStats

https://streamstats.usgs.gov/ss/ 2/3

Parameter Code Parameter Description Value UnitParameter Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 20.22 square miles

PRECPRIS10 Basin average mean annual precipitation for 1981 to 2010 from PRISM 76.3 inches

Peak-Flow Statistics Parameters[Peak Region 4 2016 5118]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 20.22 square miles 0.18 2230

PRECPRIS10 Mean Annual Precip PRISM 1981 2010 76.3 inches 11.9 187

Peak-Flow Statistics Flow Report[Peak Region 4 2016 5118]

PIl:  Prediction Interval-Lower, PIu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other --  see report)

Statistic Value Unit PIl PIu SEp

2 Year Peak Flood 856 ft^3/s 163 4490 52.5

5 Year Peak Flood 1330 ft^3/s 260 6820 50.6

10 Year Peak Flood 1700 ft^3/s 325 8900 50.5

25 Year Peak Flood 2170 ft^3/s 387 12200 51.7

50 Year Peak Flood 2540 ft^3/s 428 15100 52.9

100 Year Peak Flood 2940 ft^3/s 467 18500 54.2

200 Year Peak Flood 3290 ft^3/s 494 21900 55.5

500 Year Peak Flood 3880 ft^3/s 532 28300 58

Peak-Flow Statistics Citations

http://dx.doi.org/10.3133/sir20165118
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Mastin, M.C., Konrad, C.P., Veilleux, A.G., and Tecca, A.E.,2016, Magnitude, frequency, and trends of floods at gaged and
ungaged sites in Washington, based on data through water year 2014 (ver 1.1, October 2016): U.S. Geological Survey
Scientific Investigations Report 2016–5118, 70 p. (http://dx.doi.org/10.3133/sir20165118)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for

which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S.

Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor

shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS

or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software

is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.3.8

http://dx.doi.org/10.3133/sir20165118






TS14C–3(210–VI–NEH,	August	2007)

Figure TS14C–5	 Rock	size	based	on	Isbash	curve

Estimate the design velocity

Note γs=165 lb/ft3

Procedure:
1. Estimate the design velocity
2. Track right to the basic rock size
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Photograph 1: Sea curtain at the bottom of the cap excavation area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photograph 2: Sea curtain lining creek at the bottom of cap excavation area.  
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Photograph 3: Booms placed downstream of excavation area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photograph 4: Boom containing water sheen from moving further downstream.  
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Photograph 5: Cap excavation area looking northeast.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photograph 6: Northeast sidewall of excavation area.  
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Photograph 7: Stockpile SP1 – Overburden and observed non-impacted soil. 
 
 

  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photograph 8: Covered stockpile SP1. 
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Photographs 9 and 10: On-site dewatering system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photograph 11: Completed excavation for the cap installation. 
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Photograph 12: Completed slope key with heavy riprap. View looking northeast. 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
Photographs 13 and 14: Reactive Core Mat (RCM) with Organoclay. 
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Photograph 15: Installing RCM over clean sand layer. 
 

. 
Photograph 16: Installing RCM over clean sand. View looking north/northeast. 
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Photograph 17: Placing clean sand over the RCM. 
 

 
 
Photograph 18: Placing high-strength geotextile over the clean sand layer. 
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Photograph 19: Keying in the RCM and geotextile at the top of the slope. 
 

 
 
Photograph 20: Placing large quarry spalls over the geotextile.  
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Photograph 21: Completed cap and elevated water level. View looking east. 
 

 
 
Photograph 22: Completed cap and elevated water level. View looking east,  
towards the former ravine drainage area. 
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Kosmos Mill Oil Clean-up

DATE: TIME:

CLEAR CLOUDY MIST RAIN WIND FOG

OBSERVATIONS/ACTIONS:

Photos attached
Page 1

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

Maintenance/installation  needed

Description:

Maintenance/installation performed

Description:

Additional follow-up needed (notify appropriate contact)

__________________

REPRESENTING: _____________________________

_____________________________

SURVEYOR(S): _____________________________

_____________________________

PROJECT NAME:

Survey/Inspection Report
Surveys/inspections are required to be performed weekly. Additional 
surveys/inspections are required if decreases in Riffe Lake Reservoir 
elevation approach five feet or more between subsequent monitoring events 
or follow-up to assess effectiveness of BMPs is needed.

__________________

WEATHER CONDITIONS:

LAKE ELEVATION (FT.): __________________

____________________

TEMPERATURE (°F):

Inspect BMPs to assure performance/effectiveness/condition (*include stockpile staging area).

BMPs functioning properly

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

Description:

Saved:  E-Builder Documents \ C Permit Management \ 02 Inspections and Monitoring \ Visual Inspections



OBSERVATIONS/ACTIONS CONTINUED:

No new seep(s) or sheen observed

ID#: Matrix:
Lat.: Long.:

ID#: Matrix:
Lat.: Long.:

ID#: Matrix:

ID#: Matrix:

No dead, dying or distressed organisms observed

Presence of dead, dying or distressed organisms

Species: Count:

Lat.: Long.:

Species: Count:

Lat.: Long.:

Photos attached

I attest that the above information is true and correct to the best of my knowledge. 

DATE:
Page 2

Inspect the Rainey Creek reach (banks and waterway) from 500 feet upstream of the temporary cap downstream 
to the confluence with the Riffe Lake Shoreline. If additional seeps or sheen are observed call Ecology to report an 
ERTS (360.407.6300).

Additional seep(s) or sheen observed ERTS Tracking Number: __________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________Description:

GPS location(s)
__________________ __________________

___________________ ____________________

__________________

__________________

__________________

__________________

___________________

__________________ __________________

GPS location(s)

Additional Notes (attach supplemental pages as needed): ____________________________________

____________________________________________________________________________________

_____________________________PREPARED BY SIGNATURE:

____________________________________________________________________________________

GPS location(s)
__________________ __________________

Description:

___________________

Description:

___________________

Sample(s) obtained

__________________

__________________

__________________

__________________

Description:

__________________ __________________

Saved:  E-Builder Documents \ C Permit Management \ 02 Inspections and Monitoring \ Visual Inspections
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