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Abbreviations 
bgs below ground surface 
BTEX benzene, toluene, ethylbenzene, and total xylenes 
the City City of Stanwood 
COC contaminant of concern 
COPC contaminant of potential concern 
CSM conceptual site model 
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DRO diesel-range organics 
Ecology Washington Department of Ecology 
EPA U.S. Environmental Protection Agency 
ESA Environmental Science Associates 
FEI focused environmental investigation 
GPR ground-penetrating radar 
GRO gasoline-range organics 
IAA Interagency Agreement No. C2400206 
IDW investigation-derived waste 
MFA Maul Foster & Alongi, Inc. 
MTCA Model Toxics Control Act 
NAPL non-aqueous phase liquid 
ORC oxygen releasing compound 
ORO heavy-oil-range organics 
Pinnacle Pinnacle GeoSciences, Inc. 
Preliminary Assessment pre-field investigation, site reconnaissance, and data review 
the Property 9816 271st Street NW in Stanwood, Washington 
RCW Revised Code Washington 
SAIC Science Applications International Corporation 
SEPA State Environmental Policy Act 
the Site the “Raplee Property” Site 
South ROW City right-of-way adjacent to the south boundary of the Property 
South USTs two USTS located south of the Property in the South ROW 
TEE terrestrial ecological evaluation 
UST underground storage tank 
WAC Washington Administrative Code 
West UST one UST in the west-central portion of the Property 
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1 Introduction 
Maul Foster & Alongi, Inc. (MFA) has prepared this data gaps investigation and cleanup options 
report for the City of Stanwood (the City) for the Raplee Property located at 9816 271st Street NW in 
Stanwood, Washington (the Property) and the adjacent City right-of-way (South ROW; see Figure 1-1). 
This report summarizes the results of the soil and groundwater data gaps investigation conducted at 
the Property; as well as evaluates cleanup options based on site-specific conditions, technical 
feasibility, and preliminary cost evaluations for the Property.  

The Washington Department of Ecology (Ecology) defines the “Raplee Property” Site (the Site; 
Cleanup Site ID #5275) as the Property and any adjacent properties may be impacted by 
contamination originating from the Property.  

The Property is currently vacant and is located on Snohomish County parcel 32032400405900. The 
Property is owned by Kathleen Raplee. Historically, the Property was used for retail automotive fuel 
operations, including a filling and service station. It is MFA’s understanding that the City is interested 
in acquiring the Property, cleaning up the Property and Site (if feasible), and redeveloping the 
Property as a public park that will enhance the downtown corridor.  

1.1 Regulatory Framework 
This data gaps investigation and cleanup options report has been prepared in accordance with 
Interagency Agreement No. C2400206 (IAA), dated May 8, 2024, between Ecology and the City. The 
agreement provides funding from Ecology under Revised Code Washington (RCW) 39.34.130 and 
RCW 39.26.180(3). Investigation activities were conducted in general accordance with the Model 
Toxics Control Act (MTCA) (Washington Administrative Code [WAC] 173-340), and with the soil and 
groundwater data gaps sampling and analysis plan (SAP) (MFA 2024b).  

1.2 Purpose and Objectives 
The purpose of the data gaps investigation was to characterize environmental conditions and 
generate data sufficient for closing data gaps regarding the nature and extent of impacts. The 
purpose of this report is to summarize environmental conditions and evaluate potential cleanup 
options. The specific objectives are as follows: 

• Further characterize the nature and extent of hazardous substances in environmental media
above MTCA Method A cleanup levels (CULs) for unrestricted land use.

• Refine the conceptual site model (CSM) for the Property.

• Evaluate potential risk to current or reasonably likely current and future receptors on the
Property.

• Determine the effectiveness, constructability, and cost of a preferred cleanup option.
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The remedial alternatives analysis is based on the information from historical environmental 
investigations, the focused environmental investigation (FEI) report prepared by MFA (MFA 2019), 
site reconnaissance and data review (MFA 2024a), and results from the data gaps investigation, 
which are summarized in Sections 3 and 4 of this report. 

1.3 Report Organization 
This document is organized as follows: 

• Section 2 discusses background information, including Property history, physical setting, and
previous investigations.

• Section 3 describes the field and analytical methods of the data gaps investigation.

• Section 4 discusses the analytical results of the data gaps investigation.

• Section 5 describes the updated CSM and CULs.

• Section 6 discusses the different cleanup options considered for the Property.

• Section 7 discusses the evaluation of the different proposed cleanup options.

• Section 8 describes recommendations based on the evaluation of cleanup options.

2 Background 
The background and physical setting information is summarized from previous investigations and a 
site reconnaissance and data review report prepared by MFA (MFA 2024a). 

2.1 Property Description 
The Property is located in the southeast quarter of section 24, township 32 north, and range 3 east 
of the Willamette Meridian (Figure 1-1). The approximately 0.21-acre Property is relatively level, 
sloping slightly to the northwest. The Property is zoned as Mainstreet Business but is currently 
undeveloped and vacant.  

The Property is surrounded by a chain-link fence and contains brushy areas and partially intact 
asphalt and concrete surfaces, along with asphalt and concrete rubble and debris from a prior 
building demolition. Access to the Property is from the South ROW. The South ROW is an asphalt 
alleyway that connects 270th Street NW to the east and 99th Avenue NW to the west. A strip of 
grass lies between the paved alley and the Property’s fence. 

2.2 Current Uses of Adjoining Properties 
The Site is bordered by 271st Street NW, residences, and law offices to the north; the intersection of 
271st Street NW and 270th Street NW to the east; a restaurant parking lot to the south; a residential 
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duplex to the west. An equipment rental, hardware and lumber store, J E Hamilton & Sons, is 
adjacent to and southeast of the Site. 

2.3 Property History 
According to previous environmental reports, the first recorded sale of the Property was in 1924, 
when the Lien family sold the Property to J. Norin Hafstad (Science Applications International 
Corporation [SAIC] 2006). In 1939, Mr. Hafstad sold the Property to Mr. Ed Peterson and his wife. In 
1958, Standard Oil obtained a lease on the Property. The Property was the location of a Standard Oil 
(now Chevron Corporation) service station from approximately 1958 to when the lease expired in 
1970. From 1970 to 1998, the Property’s ownership passed through many parties. In 1984, the 
portion of the Property with the south-bounding alleyway was sold to the City. In 1998, Kathleen 
Raplee purchased the Property (SAIC 2006). 

Based on SAIC’s review of a 1941 Sanborn Fire Insurance Map, the Property had been developed 
into a filling station by that time, with at least two underground storage tanks (USTs) in the northeast 
portion of the Property, a greasing facility in the eastern portion of the station structure, and a store 
in the western section (SAIC 2006). 

2.4 Regulatory History 
A petroleum hydrocarbon release from a UST at the Site was reported to Ecology on January 10, 
2005. Pertinent information from Ecology’s database is as follows: 

• Facility Site ID: 2132059

• Cleanup Site ID: 5275

• UST ID: 619125

• Alternate Names

− Standard 305192

− Standard Oil Station 30-5192 (former)

• Site Status: Cleanup Started

The Chevron Environmental Management Company was party to a Voluntary Cleanup Program 
agreement with Ecology from June 7, 2006, through July 9, 2012. 

2.5 Previous Environmental Investigations 
A summary of previous environmental investigations at the Site, including historical data, is provided 
in the site reconnaissance and data review report (MFA 2024a). Brief summaries of the 
investigations are provided below: 

2.5.1 2005 UST Decommissioning 
In 2005, Glacier Environmental Services, Inc., decommissioned three USTs in the south-central 
portion of the Site (see Figure 2-1). The decommissioning of these USTs included emptying of the 
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USTs, excavation and stockpiling of soil, removal of the USTs, product piping, and vent piping, and 
backfilling of the excavations. During the decommissioning process, Pinnacle GeoSciences, Inc. 
(Pinnacle) collected soil samples from the sidewalls and the bottom of the excavation area, as well 
as from below former product piping, dispenser islands, and stockpiles. Analytical results from the 
excavation soil samples identified concentrations of gasoline-range organics (GRO); heavy-oil-range 
organics (ORO); and benzene, toluene, ethylbenzene, and total xylenes (BTEX, collectively) above 
their respective MTCA Method A CULs. In addition to these excavation exceedances, concentrations 
of lead and diesel-range organics (DRO) were identified in stockpile samples above their respective 
MTCA Method A CULs (Pinnacle 2005). 

2.5.2 2006 Site Investigation 
In 2006, SAIC performed an environmental assessment of the Site which included the collection of 
soil and groundwater for chemical analysis, an electromagnetic and ground-penetrating radar (GPR) 
survey, and direct exploration of identified subsurface anomalies. Previous soil borings are shown on 
Figure 2-1. Boring logs from these borings are included in Appendix A. The soil and groundwater 
analytical results from this investigation are included in Tables 2-1 and 2-2 respectively. 

Apollo Geophysics conducted the electromagnetic and GPR survey of the Site to identify subsurface 
anomalies including USTs. Five subsurface anomalies potentially indicative of USTs were identified 
on and adjacent to the Property. Four of the five anomalies subsequently excavated. One of the 
anomalies was identified as two USTs to the south of the Property in the South ROW (the South 
USTs), directly under a steel 4-inch-diameter, high-pressure natural gas line. The exact depth and 
location of this line is unknown. SAIC observed that the USTs contained liquid petroleum mixed with 
water. Another GPR anomaly was identified as one UST in the west-central portion of the Property 
(the West UST). The fifth, unexcavated anomaly suspected to be a hydraulic hoist (SAIC 2006). None 
of the USTs identified in the 2006 investigation were decommissioned. 

Samples submitted for analysis showed GRO, DRO, ORO, and BTEX impacts to soil and groundwater 
near area where the former USTs were removed (SAIC 2006). Sheen and odor were observed in 
borings from this area as well as near the other identified USTs at the Site. Groundwater near these 
existing USTs had elevated concentrations of DRO; however, soil samples from these areas did not 
exceed CULs for petroleum hydrocarbons or BTEX. 

2.5.3 2006 to 2014 Groundwater Monitoring 
From April 2006 to July 2014, Gettler-Ryan Inc., on behalf of Leidos Engineering, LLC (formerly SAIC), 
monitored the groundwater at four wells located at the Site (MW-01 through MW-04; see Figure 2-1) 
(Leidos 2014). The groundwater samples were analyzed for GRO, DRO, ORO, and BTEX. According to 
the most recent available groundwater monitoring report, only one of the four monitoring wells, MW-
4, had concentrations of DRO and ORO above their respective MTCA Method A CULs. Additionally, 
MW-4 had measurable non-aqueous phase liquid (NAPL) during sampling events between January 
2012 and July 2014; therefore, samples from this well were not collected during those events 
(Leidos 2014). 

2.5.4 2019 Site Reconnaissance and Groundwater Sampling 
In February of 2019, MFA conducted a FEI consisting of reconnaissance, well redevelopment, and 
groundwater sample collection from existing monitoring wells at the Site (MFA 2019). The sampling 
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showed NAPL was present in MW-04 and likely contains concentrations of GRO, DRO, and/or 
ORO above MTCA Method A CULs. Monitoring well MW-02 contained concentrations of DRO and 
ORO above the MTCA Method A CUL, and no exceedances were observed in the downgradient 
well MW-01 and crossgradient well MW-03. The following data gaps were identified at the Site:  

• The full lateral and vertical extent of soil impacts is unknown.

• The lateral and vertical extent of groundwater impacts to the west and south of the Site is
unknown.

• The lateral and vertical extent of groundwater impacts on the north and east portions of the Site
appear to be bounded.

• The existing, abandoned UST(s) may be on-going sources of contamination.

2.5.5 2024 Site Reconnaissance and Data Review 
A pre-field investigation, site reconnaissance, and data review (Preliminary Assessment) was 
conducted to gather environmental information to inform the data gaps investigation for the Site and 
to support the evaluation of potential cleanup options. Findings of the Preliminary Assessment are 
described in the site reconnaissance and data review report and summarized below (MFA 2024a). 

A GPR survey was performed as part of the Preliminary Assessment to identify the locations of 
remaining USTs on the Property and South ROW over two mobilizations due to the presence of 
significant vegetation and multiple clearing efforts needed. Results of the GPR survey are presented 
in Appendix B. 

Figure 2-1 shows approximate locations of remaining USTs from site plans included in SAIC’s 2006 
report, as well as the GPR anomalies identified during the 2024 surveys, as described below. The 
UST boundaries from the SAIC report are approximate, having been derived by georeferencing the 
parcel boundary from a figure in that report. Therefore, the 2024 GPR anomalies are considered 
more accurate representations of the remaining USTs on the Property.  

The first mobilization identified one GPR anomaly: 

• Anomaly 0 displayed a signal indicative of potential USTs (the South USTs) at a depth of
approximately 3 feet below ground surface (bgs) within a single 7-foot by 11-foot rectangular
area approximately 2 feet to the northeast of monitoring well MW-02 near the southeast corner
of the fence line (see Figure 2-1) This area corresponds with the location of the South USTs
identified in the 2006 site investigation (SAIC 2006) and is in the immediate vicinity of the two
fill ports present near the base of the fence.

The second mobilization identified five additional GPR anomalies (see Figure 2-1): 

• Anomaly 1, located near the southwest corner of the Property, measured approximately 3 feet by
4 feet at a depth of approximately 2.5 feet bgs. This anomaly was not identified during the 2006
site investigation GPR survey.

• Anomaly 2, measuring approximately 5 feet by 5 feet at a depth of approximately 3 feet bgs,
corresponds with “GPR-3” in the 2006 site investigation which daylighted the West UST at this
location.
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• Anomaly 3, measuring 9 feet by 6 feet at a depth of 5 feet bgs, corresponds with “GPR-4” in the
2006 site investigation. Excavation for the 2006 site investigation determined that demolition
debris was responsible for the GPR anomaly at this location.

• Anomaly 4, measuring 6 feet by 5 or more feet at a depth of 4 feet bgs, corresponds with “GPR-
2” in the 2006 site investigation which daylighted concrete piping at this location.

• Anomaly 5, located near the former fueling islands near monitoring well MW-03 and historical
boring SB-6, measures 3 feet by 4 feet at a depth of 5 feet bgs. The anomaly was not
encountered during the 2006 site investigation.

The Preliminary Assessment proposed the following borings and monitoring wells to assess 
remaining data gaps at the Site:  

• Boring SB-24 in the west side of the Site to assess potential downgradient impacts from the
existing West UST in the west portion of the Site.

• Boring SB-25 in the southwest corner of the Site to assess the presence of petroleum impacts
and potential NAPL migration into MW-04 from the existing West UST.

• Boring SB-26 south of the fence, in between MW-02 and MW-04, to evaluate the source of NAPL
previously observed in MW-04 and the potential for a NAPL migration pathway from the existing
USTs in the southeast portion of the Site.

• Boring SB-27 near the center of the Site to assess the presence of petroleum impacts to the
north of the existing and former USTs in the southeast portion of the Site near the soil CUL
exceedances at former boring SB-23.

• Monitoring well MW-05 to evaluate potential contaminant migration from the Site to the
neighboring property to the east.

• Monitoring well MW-06 to assess potential soil and groundwater impacts downgradient of the
existing South USTs in the southeast portion of the Site in the vicinity of SB-2, which had the
highest heavy oil concentrations in soil.

The installation, sampling, and analysis of these borings and monitoring wells is described below in 
Sections 3 and 4. 

2.6 Geology and Hydrogeology 
The Site is located in the Snohomish River Valley, approximately 0.2 miles northeast of an oxbow of 
the Stillaguamish River. According to the Geologic Map of the Stanwood Quadrangle, the Site vicinity 
is located on Quaternary younger alluvial and estuarine deposits (Minard 1985).  

MFA prepared hydrogeologic cross sections using the lithologic data presented in 2006 SAIC boring 
logs (see cross sections in Figures 2-2 and 2-3). Cross section transect lines are shown in Figure 2-1. 
SAIC reported the presence of fill in the upper 4 feet of the borings, consisting of brown medium 
sand and sandy silt with fine gravel with trace rounded cobbles (SAIC 2006). It is likely that during 
initial development of the Site, fill was placed to raise the grade above flood levels. During the 2006 
well installation, SAIC encountered subsurface soils consisting primarily of gray silt or a silt/clay 
mixture from 4 to 14 feet below ground surface (bgs) (SAIC 2006, see hydrogeologic cross section 
Figures 2-2 and 2-3). When assessing petroleum impacts in the soils, contamination was found to be 
confined by a gray clay contact layer at 14 feet bgs (SAIC 2006). 
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Because of the low hydraulic conductivity of the silt/clay, the monitoring wells on the Site have poor 
groundwater recharge and were initially pumped dry during purging (SAIC 2006). During the February 
2019 groundwater sampling fieldwork and during the 2024 data gaps investigation fieldwork, slow 
recharge was also observed in the sampled monitoring wells and reconnaissance wells (Appendices 
C and D; MFA 2019). 

Groundwater elevations measured during the data gaps investigation were found to flow to the east 
and the south, roughly in the opposite direction as previously measured and at a greater hydraulic 
gradient of between 0.022 and 0.04 ft/ft for the east and south flow directions respectively (see 
Figure 2-4). Previous investigations found that groundwater flows northwest with a relatively flat 
gradient of 0.026 ft/ft was calculated during the February 2019 monitoring event (Figure 2-5; MFA 
2019) and approximately 0.015 ft/ft for the July 2024 water levels (Figure 2-6) with less than 2 feet 
groundwater elevation difference across the entire Site (see Table 2-3) (MFA 2024a).  

3 Field and Analytical Methods 
The soil and groundwater data gaps investigation was conducted in general accordance with the 
methods and protocols described in the SAP, including standard field operating procedures for 
collecting soil and groundwater samples, monitoring well installation and development, 
decontaminating equipment, and managing waste (MFA 2024b). Soil and groundwater sample 
collection location details are provided in Table 3-1. MFA conducted fieldwork for the data gaps 
investigation between October 9 and October 17, 2024.  Prior to subsurface sampling activities the 
Site, MFA coordinated public and private utility locates to identify potential underground utilities near 
the proposed sample locations.  

3.1 Soil Sampling 
A Washington state licensed driller with Holt Services, Inc., of Edgewood, Washington, advanced six 
borings on the Property using a track-mounted direct-push drill rig (SB-24 through SB-27, MW-05 and 
MW06; see Figure 3-1). Continuous cores were collected from the ground surface to a maximum 
depth of 15 feet bgs. Soil conditions were described, visual and olfactory observations were 
recorded, and soil was screened with a photoionization detector for volatiles. Soil types and 
photoionization detector screening results are detailed in the boring logs (Appendix A).  

Soil samples were selected for analysis based on visual and olfactory observations. The soil samples 
were submitted under standard chain-of-custody procedures to Friedman & Bruya, Inc., of Seattle, 
Washington, and were analyzed for contaminants of potential concern (COPCs) encountered during 
previous site investigations and include the following: 

• DRO and ORO by the Northwest Total Petroleum Hydrocarbon (NWTPH)-Dx method (with and
without silica gel cleanup).

• GRO by the NWTPH-Gx method.

• BTEX by U.S. Environmental Protection Agency (EPA) Method 8021B.
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3.2 Groundwater Sampling 
MFA collected a total of four reconnaissance groundwater samples from of the six borings (SB-24 
through SB-27; see Figure 3-2). Temporary polyvinyl chloride well screens were generally set 
between 5 and 15 feet bgs for collection of reconnaissance groundwater samples. Water levels and 
water quality parameters were measured and recorded on water field sampling data sheets (see 
Appendix C). Once reconnaissance groundwater sampling activities were completed, geographic 
coordinates of the boring locations were recorded using a handheld global positioning system device. 
The borings were then decommissioned by the driller using bentonite chips hydrated with potable 
water.  

The remaining two boring locations were completed as permanent monitoring wells (MW-05 and 
MW-06; see Figure 3-2). The monitoring wells were constructed with a 2-inch diameter, schedule 40 
polyvinyl chloride well casing with 10-foot-long 0.010-inch machine slot polyvinyl chloride well 
screens. The wells were screened from approximately 4 to 14 feet bgs to target the water table while 
allowing for the appropriate sand-pack and annular seal construction (see Table 3-1 and monitoring 
well completion details on the boring logs in Appendix A).  

At least 24 hours after the installation of the monitoring wells, MFA developed the newly constructed 
monitoring wells (MW-05 and MW-06) and four existing monitoring wells (MW-01 through MW-04). 
The wells were surged with a bailer then purged using a peristaltic pump with dedicated, disposable 
tubing. Water levels and water quality parameters were measured and recorded until generally 
stabilized if groundwater recharge allowed (see well development forms in Appendix D). Prior to 
collection of groundwater samples, water level measurements from each monitoring well were 
recorded. 

MFA collected seven groundwater samples (including one field duplicate sample) from all six 
monitoring wells on the Property (MW-01 through MW-06; see Figure 3-2). The samples were 
collected using low-flow sampling methods with a peristaltic pump and dedicated, disposable tubing. 
The monitoring wells were purged until water quality parameters stabilized if sufficient groundwater 
recharge was present. Several wells exhibited significant drawdown during purging with very low 
recharge rates due to the fine-grained, low hydraulic conductivity soils present at the Site. In these 
instances, field staff consulted with an MFA hydrogeologist and sample collection was attempted 
following recharge and prior to the well going dry. 

Groundwater samples were collected directly into laboratory-supplied bottles. Field sampling data 
sheets for groundwater are provided in Appendix C. Groundwater samples were analyzed for a 
combination of the following COPCs: 

• DRO and ORO by the NWTPH-Dx method (with and without silica gel cleanup).

• GRO by the NWTPH-Gx method.

• BTEX by EPA Method 8021B.

3.3 Groundwater Elevation 
Prior to sampling and at least 24 hours following the development of the wells, concurrent depths to 
groundwater were measured in the six wells across the Site to determine a potentiometric 
groundwater surface (Figure 2-4). The well plugs were removed and allowed over 30 minutes to 
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equalize the pressure within the well casing prior to water level measurement. Water levels were 
then measured within 10 minutes of each other in all wells (Table 2-3). 

The horizontal position, top-of-casing elevation, and adjacent ground surface elevation of the 
monitoring wells were surveyed by a state of Washington registered land surveyor with Goldsmith 
Land Development services of Seattle, Washington (see Appendix E). Groundwater elevations were 
tabulated using the surveyed top-of-casing elevations and depth to water measurements (see Table 
2-3).

3.4 Investigation-Derived Waste 
The investigation-derived waste (IDW) was separated into solids, liquids, and sampling debris (e.g., 
personal protective equipment). IDW was stored in labelled and secured, Washington State 
Department of Transportation-approved drums on the southern portion of the Property and disposed 
of at Heritage Crystal Clean treatment facility in Tacoma, Washington. Waste profiles and disposal 
manifests are provided in Appendix F. 

3.5 Archaeological Monitoring 
A professional archaeologist with Environmental Science Associates (ESA) of Seattle, Washington 
monitored all ground disturbing activities during the investigation for the presence of cultural 
resources following the procedures outlined in the archaeological monitoring plan submitted to 
Ecology in October 2024 (ESA 2024). The monitoring report prepared by ESA is provided in Appendix 
G. No archaeological resources or potential indicators of past cultural activity, such as fire modified
rocks, dense charcoal, or burned soils, were observed during archaeological monitoring of borings on
the Site.

4 Analytical Results 
Laboratory analytical reports are provided as Appendix H. Analytical data and the laboratory’s 
internal quality assurance and quality control data were reviewed to assess whether they met 
project-specific data quality objectives. A data validation memorandum summarizing data evaluation 
procedures, data usability, and deviations from specific field or laboratory methods is included as 
Appendix I. The data are considered acceptable for their intended use, with the appropriate data 
qualifiers assigned. The data presented in this report has been submitted to Ecology’s Environmental 
Information Management System. 

4.1 Screening Levels 
Soil and groundwater were analyzed for GRO, DRO, ORO, and BTEX. Analytical results for soil and 
groundwater are included in Tables 2-1 and 2-2, respectively. Soil and groundwater analytical results 
were compared to MTCA Method A CULs for unrestricted land use.  
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4.2 Soil 
The subsurface soils at the Property during the data gaps investigation activities generally consisted 
of silty sand and sandy silt with varying amounts of gravel in the upper five feet, underlain by clay to 
15 feet bgs. 

Soil samples were submitted for laboratory analysis to evaluate the concentration of petroleum 
constituents in soils. The location of the borings placed during the data gaps investigation are 
provided in Table 3-1 and are shown Figure 3-1.  

In general, most locations were non-detect for COPCs (Figure 3-1). Two soil locations exceeded MTCA 
Method A CULs during the data gaps investigation: 

• SB-27: Concentrations of GRO, ORO, heavy oils (the sum of DRO and ORO), and benzene in soil
exceed MTCA Method A CULs at SB-27 at 2.0 feet bgs. Benzene concentrations in soil exceed
MTCA Method A CULs at SB-27 at 7.5 feet bgs.

• MW-06: Benzene concentrations in soil exceeded MTCA Method A CULs in MW-06 at 5.5 and
10.5 feet bgs.

No other exceedances in soil were identified (see Table 2-1). Both SB-27 and MW-06 are located 
near the area of the former USTs removed from the southeast corner of the Property in 2005. 

4.3 Groundwater 
Groundwater samples were collected from temporary boring locations and from permanent 
monitoring wells at the Property (see Figure 3-2). 

In general, most locations exceeded MTCA Method CULs for DRO, ORO, or sum heavy oils in 
groundwater. The highest sum heavy oils concentrations were located in the former UST area and at 
MW-04 in the southwest corner of the Property (Figure 3-2). Additionally, concentrations of benzene 
in groundwater exceeded MTCA Method A CULs at SB-27 and MW-06 near the area of the former 
USTs.  

Concentrations of GRO, ethylbenzene, toluene, and xylenes were non-detect or below the MTCA 
Method A CUL at all locations. No exceedances of COPCs were identified in groundwater at SB-26, 
MW-01, and MW-03 (see Table 2-2).  

5 Conceptual Site Model and Screening 
Criteria 

The primary purpose of a CSM is to identify potential pathways by which human and ecological 
receptors could be exposed to site-related chemicals. A complete exposure pathway consists of four 
necessary elements: (1) a source and mechanism of chemical release to the environment; (2) an 
environmental transport medium for a released chemical; (3) a point of potential contact with the 
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impacted medium (referred to as the exposure point); and (4) an exposure route (e.g., soil ingestion) 
at the exposure point. The potential releases mechanisms and pathways are described below. 

In the FEI report, a preliminary CSM was developed to describe release mechanisms, environmental 
transport processes, exposure routes, and receptors for sources of contamination identified on the 
Property (MFA 2019). The CSM is based on information collected during previous investigations and 
MFA’s understanding of the proposed future use of the Property. The CSM has been updated to 
reflect the current understanding of the Site based on recent data collected in 2024. A flow chart 
depicting the updated CSM is presented as Figure 5-1. 

5.1 Potential Sources and Release Mechanisms 
Based on documented historical uses described by SAIC, historical soil and groundwater data, and 
on data obtained during the FEI and data gaps investigation, the following historical operations/uses 
at the Property and/or at adjoining properties have likely contributed to contamination at the 
Property: 

• Former leaking USTs on the Property

• Existing abandoned USTs on and adjacent to the Property

• Former filling station operations on the Property

5.2 Fate and Transport Processes 
The primary mechanisms likely to influence transport and fate of chemicals include natural 
biodegradation of organic chemicals, sorption of chemicals to soil, physical dispersion of adsorbed 
chemicals, leaching of chemicals from soil to groundwater, and volatilization from soil to air. The 
relative importance of these processes varies, depending on the chemical and physical properties of 
the released contaminant. The properties of the soil and the dynamics and elevation of groundwater 
also affect contaminant fate and transport. 

The Property is primarily undeveloped land with partially intact asphalt and concrete surfaces. 
Precipitation may infiltrate through permeable ground surfaces on the Property into vadose-zone soil, 
potentially resulting in leaching of chemicals from near-surface soil impacts to shallow groundwater. 
The soil-to-groundwater leaching pathway is considered potentially complete. 

Volatile contaminants may partition to the vapor phase in the source areas or downgradient of the 
source areas via groundwater transport of dissolved-phase contamination. Contaminant vapors 
partitioning from contaminated soil or groundwater could result in impacts to outdoor air quality. 
Building development will not occur on the Property; therefore, the volatilization to indoor air pathway 
on the Property is not present.  

There are structures to the west of the Property boundary. Dissolved-phase concentrations of sum 
heavy oils (DRO plus ORO) slightly exceeded the MTCA A CUL in groundwater from MW-05 at the 
western Property boundary. GRO and BTEX compounds were not detected in this groundwater 
sample. Interpolated groundwater isoconcentration contours indicate that heavy oils concentrations 
attenuate to below the CUL just west of the Property boundary.  In addition, DRO and ORO are non-
detect or below the MTCA A CUL in soil samples collected in the western half of the Property (SB-15, 
SB-19, SB-20, SB-21, SB-24, and MW-01/SB-5, and MW-05. The few detections of DRO and ORO in 
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soil from this area were from SB-25 and MW-04/SB-3, in the southwest corner of the Property near 
the West UST, at concentrations well below MTCA Method A CUL (Table 2-1). The DRO and ORO 
concentrations as measured by the NWTPH-Dx method are the semi-volatile petroleum products 
rather than the volatile petroleum products measured as GRO by the NWTPH-Gx method (Ecology 
2013). In the west half of the Property, GRO was only detected in historical groundwater samples in 
MW-04 at concentrations well below the MTCA Method A CUL. GRO has not been detected in any 
other groundwater sample or soil sample from the western half of the Property. Additionally, there 
have been no detections of the volatile BTEX compounds in any soil or groundwater sample from this 
portion of the Property. 

Based on the low volatility of the detected petroleum constituents, lack of volatile soil detections, 
and low heavy oil groundwater detections adjacent to the western Property boundary, the vapor 
intrusion to indoor air pathway is likely not complete. Removal of the West UST and any adjacent soil 
impacts would further reduce the likelihood of potential for volatilization of subsurface heavy oil 
contaminants.   

5.3 Exposure Pathways and Potential Receptors 
The Property is currently vacant and fenced but is zoned for Mainstreet business (i.e., commercial). 
Future use of the Property may include commercial businesses or a public park. Therefore, the 
following human receptors may be exposed to chemicals originating from the Property based on 
current and potential future uses: 

• Construction workers

• Occupational workers (including visitors)

The following are potentially complete exposure pathways for human receptors at the Property:

• Incidental ingestion, contact, or inhalation associated with soil or groundwater.

• Ingestion, contact, or inhalation via use of groundwater as drinking water. Currently, the Property
is connected to municipal drinking water and groundwater is unlikely to be used as a source of
drinking water. However, unless it can be demonstrated that groundwater is not a future
potential source of drinking water based on the criteria set forth in WAC 173-340-720(2),
groundwater is classified as potable to protect drinking water beneficial uses.

5.4 Terrestrial Ecological Evaluation 
A simplified terrestrial ecological evaluation (TEE) was completed in 2019 during the FEI for the 
Property to assess the potential for ecological exposure and is included as Appendix J of this report. 
The intent of a simplified TEE is to ensure protection of terrestrial wildlife at industrial or commercial 
sites, and of terrestrial plants, soil biota, and terrestrial wildlife at other sites, as provided under WAC 
173-340-7490(3)(b). MTCA specifies that the simplified TEE process is intended to identify sites that
do not have a substantial potential to pose a threat of significant adverse effects to terrestrial
ecological receptors. Therefore, a simplified TEE may be used to remove a site from further
ecological consideration during the remedial investigation and cleanup process (WAC 173- 340-
7492).
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WAC 173-340-7492(2) provides the steps necessary for conducting the simplified TEE. MTCA Table 
749-1 may be used to determine whether land use at a site and surrounding area is likely to result in
substantial wildlife exposure. MTCA specifies that if this is demonstrated to be unlikely, no further
evaluation is necessary to conclude that a site does not pose a substantial threat to potential
ecological receptors.

The completed MTCA Table 749-1 included in Appendix J indicates that the Property is unlikely to 
pose a threat to ecological receptors and that no further evaluation is necessary. Appendix J includes 
a table presenting the rationale for the scoring on Table 749-1. 

5.5 Contaminants of Concern 
Based on the revised CSM described above, the contaminants of concern (COCs) for the Property 
include GRO, DRO, ORO, and BTEX, and their associated concentrations in soil and/or groundwater. 
MTCA Method A CULs for these COCs are provided in Tables 2-1 and 2-2. In addition, light 
nonaqueous phase liquid (i.e., free product) that may be highly mobile and not reliably contained has 
been encountered in MW-04 during previous sampling events.  

6 Analysis of Cleanup Options 

6.1 Cleanup Action Areas 
Two cleanup action areas corresponding to areas of identified soil and/or groundwater 
contamination and potential USTs at the Site were identified (see Figure 6-1): 

• The Southwest Cleanup Action Area includes the West UST and an approximately 700 square
foot area near MW-04 where free product was previously identified.

• The Southeast Cleanup Action Area includes an approximately 1000 square foot area along the
southeast portion of the Property, extending into the South ROW, where soil contamination was
identified surrounding the excavation area of the former decommissioned USTs and the two off-
property USTs (the South USTs) located adjacent to the southern parcel boundary of the
Property.

6.2 Cleanup Technologies 
Cleanup technologies initially considered for cleanup options at the Site included the following: 

• Excavation and offsite disposal

• Bioremediation via backfilling excavations

• In-situ chemical oxidation

• Permeable reactive barriers

• Pump and treat system
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Due to the environmental and hydrogeological conditions on the Property, pump and treat systems 
and permeable reactive barriers were not considered to be feasible and were not investigated 
further. The poor groundwater recharge observed during monitoring events and the tight lithology 
logged during previous environmental investigations limit the ability of a pump and treat system to 
effectively operate and remove impacted groundwater. Similarly, slow groundwater flow prevents a 
permeable barrier wall from reducing concentrations on the Property within a reasonable timeframe. 

6.3 Potential Cleanup Options 
Cleanup technologies were assembled into a range of cleanup options. The objectives of the cleanup 
options include: 

• Remove sources of COCs from the Property

• Remove free product from the Property

• Prevent contaminant migration

• Reduce levels of COCs below the CULs in soil and groundwater or eliminate the exposure
pathways

Potential cleanup options are described below with estimated probable costs. 

6.3.1 Option 1—No Further Action 
Under Option 1, no additional action is taken to address the impacted soil or groundwater at the Site 
and the potential risks remain. As a result, no further consideration is given to Option 1. 

6.3.2 Option 2—Excavation and Backfill with Bioremediation Compound 
Option 2 addresses the probable source of groundwater contamination at MW-04 by 
decommissioning via removal the West UST and removing soil with free product impacts (elevated 
COCs and/or free-product) from in the Southwest Cleanup Action Area. In the Southeast Cleanup 
Action Area impacted soil is removed and adjacent South USTs are decommissioned. Within both 
cleanup action areas, impacted soil is excavated to approximately 2 feet below the smear zone. Any 
remaining soil impacts in the smear zone soil are addressed by the placement of an oxygen releasing 
compound (ORC) into the excavation base prior to backfilling.   

Option 2 includes the following actions:  

UST Removal—Excavate and remove West UST located in Southwest Cleanup Action Area. 

UST Decommissioning—Decommission in-place the two South USTs in the Southeast Cleanup Action 
Area that are located below a natural gas line. Decommissioning will include removal of any 
remaining product/water present in the USTs following inertion and triple rinsing, and disposing of 
remaining product/water and rinsewater offsite at a licensed facility. The USTs will then be filled with 
a controlled density, inert slurry material to decommission in-place.   

Excavation and offsite disposal—Excavate the extent of free product and elevated COC impacts in the 
Southwestern Cleanup Action Area which is assumed to be approximately 130 cubic yards of 
material to a maximum depth of 5 feet. In the Southeastern Cleanup Action Area, approximately 200 
cubic yards of contaminated soil down will be excavated to a maximum depth of 5.5 feet. All 
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excavated soil will be disposed of offsite at an appropriate landfill. Groundwater, stormwater, and/or 
surface water that accumulates in the excavation will be removed from the excavation, treated, and 
discharged to the municipal sanitary sewer. Field screening, including visual and olfactory 
observations of the excavated material and vapor screening with a photoionization detector, will be 
used to guide the excavation. Completed excavation extents would be confirmed by base and 
sidewall samples consistent with Ecology’s Site Assessment Guidance for Underground Storage 
Tank Systems (Ecology 2022). Following confirmation that impacted soil has been removed, the 
excavation areas will be backfilled with clean imported material.  

ORC—Apply solid phase ORC mixed with imported clean fill in the base of the excavation for long-term 
treatment of any remaining soil impacts or migrating COCs. ORC should be preferentially applied to 
areas upgradient of deeper groundwater impacts and the mixing of ORC into deeper soils should be 
considered where possible. 

Institutional Controls—Record an environmental covenant to prevent the future use of shallow 
groundwater until such a time that monitoring indicates no COC impacts remain. 

Monitoring—Monitor groundwater on a quarterly (i.e., four times a year) basis for 2 years or until 
impacts are no longer observed.  

Cost—The estimated probable cost for Option 2 is $386,400 (-30%/+50%). Details are presented in 
Table 6-1. 

6.3.3 Option 3—Excavation and In-situ Chemical Oxidation Injections 
Option 3 relies on a shallower excavation depth and in-situ injection of an oxidizing compound to 
address impacted soil and groundwater. Option 3 consists of the same elements as Option 2 
(including free product removal) with the following changes: 

Excavation and offsite disposal—Excavation in the Southeastern and Southwestern Cleanup Action 
Areas will only extend to a depth of 3 feet to remove soil contamination above the groundwater table 
for an estimated 190 cubic yards of soil removal. Dewatering within the excavation should not be 
required. The excavation areas will be backfilled with clean imported material.   

Oxidant Injections—Inject oxidant into the subsurface in the remedial action areas of the Property 
down to a depth of 14 feet. For the purposes of this evaluation, it is assumed that there will be 20 
injection points with 4 injection events that will occur over the course of 12 months.  

Monitoring—Monitor groundwater on a quarterly (i.e., four times a year) basis for 2 years or until 
impacts are no longer observed. 

Cost—The estimated probable cost for Option 3 is $653,600 (-30%/+50%). Details are presented in 
Table 6-2. 



Final Data Gaps Investigation and Cleanup Options Report 

Page 16 
R:\1030.08 City Of Stanwood\003_2025.05.14 Data Gaps Invest And Cleanup Options Report\Rf_Final 
Data Gaps Invest And Cleanup Options.Docx 

 

© 2025 Maul Foster & Alongi, Inc. 

6.3.4 Option 4—Complete Excavation 
Option 4 relies on excavation to remove all contaminated media on the Property. Option 4 consists of 
the same elements as Option 2 with the following changes: 

Excavation and offsite disposal—Excavation to extent of soil impacts (i.e. to a depth of approximately 
14 feet) in the Southeastern Cleanup Action Area. Excavate to extent of free product and soil impacts 
in Southwest Cleanup Action Area, for cost estimating purposes, this depth is assumed to be 12 feet 
bgs, corresponding to the deepest observed soil sheen in MW-04/SB-3. The total amount of soil 
removed for Option 4 is assumed to be 830 cubic yards. Dewatering and shoring are required for 
both excavations. Excavation in the vicinity of the natural gas line overriding the South USTs would 
involve special accommodations for the pipe and close coordination with the natural gas utility. 

Monitoring—Monitor groundwater semi-annually (i.e., two times per year) for two years post remedy 
to confirm success of remedy. 

Cost—The estimated probable cost for Option 4 is $1,025,200 (-30%/+50%). Details are presented 
in Table 6-3. 

7 Preliminary Evaluation of Cleanup 
Options 

7.1 Model Toxics Control Act Threshold Requirements 
Criteria typically used to evaluate cleanup alternatives are defined in the MTCA regulation 
(Washington Administrative Code [WAC] 173-340-360). These criteria are as follows: 

• Threshold requirements:

− Protect human health and the environment

− Comply with cleanup standards (WAC 173-340-700 through 173 340 760)

− Comply with applicable state and federal laws (WAC 173-340-710)

− Provide for compliance monitoring (WAC 173-340-410 and 173-340-720 through 173-340-
760)

• Other requirements:

− Use permanent solutions to the maximum extent practicable

− Provide for a reasonable restoration timeframe

− Consider public concerns (WAC 173-340-600)

Option 1 does not pass the threshold requirements and is not discussed further. Options 2 through 4 
meet MTCA threshold requirements and are therefore evaluated further.  
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The preliminary CULs, presented in Tables 2-1 and 2-2 are consistent with MTCA. Additionally, local, 
state, and federal laws related to environmental protection, health and safety, transportation, and 
disposal would apply to each proposed option. Applicable or relevant and appropriate requirements 
include:  

• Resource Conservation and Recovery Act: Disposal of any material off-site would be subject to
the Resource Conservation and Recovery Act to ensure appropriate disposal of waste, including
hazardous and non-hazardous material. All options include soil excavation and off-site disposal;
the material will be profiled and disposed of at a licensed Subtitle D disposal facility.

• The Washington State Environmental Policy Act (SEPA): The SEPA process is undertaken when a
governmental entity makes a decision. A SEPA checklist is completed by the lead governmental
agency to make a determination of impact.

• During remedial design, the selected option would be designed to comply with applicable,
relevant, and appropriate requirements.

7.2 Evaluation Factors 
The cleanup options are evaluated by the criteria below. The criteria used were consistent with WAC 
173-340-360(3)(f). See Table 7-1 for a quantitative ranking of evaluation factors.

7.2.1 Protectiveness 
Protectiveness is a factor by which human health and the environment are protected by the cleanup 
action, including the degree to which existing risks are reduced; the time required to reduce risk at 
the facility and attain cleanup standards; on-site and off-site risks resulting from implementing the 
cleanup option; and improvement of the overall environmental quality.  

Option 4 had the highest score for protectiveness, as it removes contamination through the entire 
vertical extent of the plume over a short time period. Options 2 and 3 scored equally in this category 
because while the sources of contamination are removed from soil and groundwater, the residual 
concentrations are addressed over a longer period of time.  

7.2.2 Permanence 
Permanence is a factor by which the cleanup action alternative permanently reduces the toxicity, 
mobility, or volume of hazardous substances. It takes into account the adequacy of the alternative in 
destroying the hazardous substances, the reduction or elimination of hazardous substance releases 
and sources of releases, the degree of irreversibility of the waste-treatment process, and the 
characteristics and quantity of treatment residuals generated.  

Option 4 earned the highest score for permanence as this remedy completely removes the sources 
of contamination and removes all of the impacted media. Options 2 and 3 earned equal scores in 
this category. Due to the tight nature of the formation, multiple injection events will likely be required 
for Option 3 to be an effective, permanent solution. Option 2 relies on the dispersion of ORC into the 
groundwater and subsurface soils in order to be effective. If this dispersion is not achieved, the 
remedy may be less permanent in the long-term.  
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7.2.3 Effectiveness over Long Term 
Long-term effectiveness includes the degree of certainty that the alternative will be successful; the 
reliability of the alternative for the expected duration of hazardous substances remaining on site at 
concentrations that exceed CULs; the magnitude of residual risk with the alternative in place; and 
the effectiveness of controls required to manage treatment residues or remaining wastes. 

Option 4 scored highest for effectiveness over the long-term as this remedy completely removes the 
sources of contamination and removes all of the impacted media. Due to the subsurface conditions 
Option 3 may require multiple injections which could affect the effectiveness of the remedy over the 
long-term. Options 2 scored lowest in this category. Option 2 required the dispersion of the ORC in 
the subsurface which also has the potential to lengthen the treatment period.  

7.2.4 Management of Short-Term Risks 
Short-term risks to remediation workers, the public, and the environment are assessed under this 
criterion. Generally, short-term risks are expected to be linearly related to the amount of material 
handled, treated, and/or transported and disposed of (e.g., worker injury per cubic yard excavated 
[equipment failure], public exposure per cubic yard-mile transported [highway accident]). 

This factor addresses the risk to human health and the environment associated with the alternative 
during construction and implementation, and the effectiveness of measures that will be taken to 
manage such risks. Potential public exposure during transport, handling, and excavation required for 
the alternatives could lead to short-term risks. 

Option 2 has the highest score for management of short-term risks because the remedy requires 
minimal contaminated soil disturbances and does not remove large volumes of contaminated 
groundwater from the subsurface, reducing the potential for worker exposures. Additionally, the 
amendments (ORC) used in Option 2 does not pose a risk to the public or construction workers. The 
chemical oxidants used for Option 3 pose some human health and safety risk during the injection 
process. Option 4 involves more risk because it requires larger volumes of contaminated media to be 
handled, shoring, and dewatering which increases the risk for workers during the excavation and 
transportation of materials. Excavation near the natural gas line overriding the South USTs under 
Option 4 would also increase the risk to workers.  

7.2.5 Technical and Administrative Implementability 
This factor addresses whether the alternative can be implemented and is technically possible. The 
availability of necessary materials, regulatory requirements, scheduling, access for construction 
operations and monitoring, and integration with existing and neighboring site uses must be 
considered. 

Option 2 scored highest for implementability due to minimal site disturbances. Due to the shallow 
groundwater, the injections for Option 3 may be more difficult to complete without having the oxidant 
daylight. Option 4 earned a lower score in this category due to the equipment and amount of 
earthwork required to implement as well as the special considerations needed for excavation in the 
vicinity of the natural gas line.  
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7.2.6 Public Concerns 
This factor includes considering concerns from individuals, community groups, local governments, 
tribes, federal and state agencies, and any other organization that may have an interest in or 
knowledge of the Site and that may have a preferred alternative. Through the public process, the 
public will have an opportunity to review and comment on plans.  

8 Recommendations 
Based on the results of the data gap investigation and cleanup options evaluation, Option 2 is the 
recommended remedial alternative. Option 2 involves the excavation and removal of impacted soils 
up to 5.5 feet bgs and backfill of excavations with a mixture of imported fill and solid phase ORC. 
Option 2 addresses the source of contamination by decommissioning the underground storage tanks 
on and adjacent to the Property and removing free product. While the excavation and soil removal 
would only extend a few feet below the water table due to soil stability considerations, targeted soil 
mixing could be included to get ORC product deeper into the subsurface upgradient of the deeper 
groundwater impacts. Option 2 is highly implementable by removing source contamination from the 
vadose zone soil and by treating residual groundwater through oxidation and biodegradation. Option 
2 has a high degree of permanence, is protective, meets all other MTCA requirements, and is 
consistent with Ecology’s model remedy structure for sites with petroleum impacts to groundwater 
(Ecology 2017).  
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Limitations 
The services undertaken in completing this report were performed consistent with generally 
accepted professional consulting principles and practices. No other warranty, express or implied, is 
made. These services were performed consistent with our agreement with our client. This report is 
solely for the use and information of our client unless otherwise noted. Any reliance on this report by 
a third party is at such party’s sole risk. 

Opinions and recommendations contained in this report apply to conditions existing when services 
were performed and are intended only for the client, purposes, locations, time frames, and project 
parameters indicated. We are not responsible for the impacts of any changes in environmental 
standards, practices, or regulations subsequent to performance of services. We do not warrant the 
accuracy of information supplied by others, or the use of segregated portions of this report. 
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Water level at time of site
reconnaissance visit
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Boring Features Notes:
aLocation shown is projected; well did not physically intersect USTs.
Contacts are dashed where inferred.
Groundwater elevations were measured on October 17, 2024.
The vertical axis has 2× exaggeration for visualization
     purposes.
Boring locations, lithology, and elevation from SAIC 2006 Site
     Investigation and the October 2024 data gaps investigation.
NE = northeast.
UST = underground storage tank.
SW = southwest.
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Hydrogeologic Cross Section A - A'
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Figure 2-3
Hydrogeologic Cross Section B - B'

Raplee Property Site
Stanwood, Washington
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Figure 2-5
February 2019 
Potentiometric 

Groundwater Contours

Source: Aerial photograph obtained
from Mapbox. Property boundary obtained
from Snohomish County GIS.
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Figure 2-6
July 2024 Potentiometric 
Groundwater Contours

Source: Aerial imagery obtained
from Bing. Property boundary obtained
from Snohomish County GIS.
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Figure 5-1
Conceptual Site Model

Raplee Property
City of Stanwood, Stanwood, Washington

Notes:
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Table 2-1
Soil Analytical Results

Raplee Property, Stanwood, Washington
City of Stanwood

Location Sample Name Collection 
Date

Sample Depth
(ft bgs)

SB-2-3 02/07/2006 3.0 340 1,200 8,700 9,900 0.3 0.1 < 0.08 2.1
SB-2-14 02/07/2006 14.0 48 140 970 1,110 0.2 0.01 < 0.02 0.2
SB-2-18 02/07/2006 18.0 < 1.1 < 3.0 < 10 < 10 < 0.006 < 0.006 < 0.006 < 0.02
SB-3-6 02/07/2006 6.0 < 1.1 15 150 165 < 0.005 < 0.005 < 0.005 < 0.2

SB-3-15 02/07/2006 15.0 < 0.9 < 3.0 < 10 < 10 < 0.005 < 0.005 < 0.005 < 0.01
MW-01/SB-5 SB-5-18 02/07/2006 18.0 < 1.0 < 3.0 < 10 < 10 < 0.005 < 0.005 < 0.005 < 0.02

SB-6-6 02/07/2006 6.0 < 1.2 < 3.0 < 10 < 10 < 0.006 < 0.006 < 0.006 < 0.02
SB-6-14 02/07/2006 14.0 < 1.0 < 3.0 < 10 < 10 < 0.005 < 0.005 < 0.005 < 0.02

SB-8 SB-8-6 02/07/2006 6.0 < 0.9 < 3.0 17 18.5 < 0.005 < 0.005 < 0.005 < 0.01
SB-10-6 02/07/2006 6.0 < 1.6 < 3.0 < 10 < 10 < 0.008 < 0.008 < 0.008 < 0.02

SB-10-16 02/07/2006 16.0 < 0.9 < 3.0 < 10 < 10 < 0.004 < 0.004 < 0.004 < 0.01
SB-11-4 02/07/2006 4.0 2,000 68 230 298 23 44 25 240
SB-11-6 02/07/2006 6.0 65 7.2 37 44.2 3.6 0.9 0.5 9.7

SB-11-14 02/07/2006 14.0 18 < 3.0 13 14.5 5.6 0.4 0.2 2
SB-11-19 02/07/2006 19.0 < 1.0 < 3.0 < 10 < 10 < 0.005 < 0.005 < 0.005 < 0.02

SB-12 SB-12-17 02/07/2006 17.0 < 0.9 < 3.0 11 12.5 < 0.005 < 0.005 < 0.005 < 0.01
SB-13-10 02/07/2006 10.0 5.1 27 190 217 0.007 < 0.004 < 0.004 0.03
SB-13-20 02/07/2006 20.0 < 0.9 < 3.0 < 10 < 10 < 0.004 < 0.004 < 0.004 < 0.01
SB-14-4 02/07/2006 4.0 19 25 73 98 0.02 0.003 0.012 0.006

SB-14-17 02/07/2006 17.0 < 0.9 < 3.0 11 12.5 < 0.005 < 0.005 < 0.005 < 0.01
SB-15 SB-15-14 02/07/2006 14.0 < 1.4 < 3.0 < 10 < 10 < 0.007 < 0.007 < 0.007 < 0.02

SB-16-4 02/07/2006 4.0 < 1.3 < 3.0 < 10 < 10 < 0.006 < 0.006 < 0.006 < 0.02
SB-16-14 02/07/2006 14.0 < 1.0 < 3.0 < 10 < 10 < 0.005 < 0.005 < 0.005 < 0.02
SB-18-4 02/07/2006 4.0 1.5 < 3.0 < 10 < 10 < 0.005 < 0.005 < 0.005 < 0.02

SB-18-14 02/07/2006 14.0 < 1.0 < 3.0 < 10 < 10 < 0.005 < 0.005 < 0.005 < 0.02
SB-19-4 02/07/2006 4.0 < 1.1 -- -- -- < 0.006 < 0.006 < 0.006 < 0.02

SB-19-12 02/07/2006 12.0 < 1.0 < 3.0 < 10 < 10 < 0.005 < 0.005 < 0.005 < 0.02
SB-20-6 02/07/2006 6.0 < 1.0 < 3.0 < 10 < 10 < 0.005 < 0.005 < 0.005 < 0.02

SB-20-14 02/07/2006 14.0 < 1.1 < 3.0 < 10 < 10 < 0.006 < 0.006 < 0.006 < 0.02
SB-21 SB-21-6 02/07/2006 6.0 < 1.1 < 3.0 < 10 < 10 < 0.005 < 0.005 < 0.005 < 0.02
SB-22 SB-22-14 02/07/2006 14.0 < 1.0 < 3.0 < 10 < 10 < 0.005 < 0.005 < 0.005 < 0.02
SB-23 SB-23-5 04/05/2006 5.0 45 40 170 210 1.6 0.39 < 0.052 3.2

Total Lead

250

--

--
--

--
--
--
--
--

--

Metals
(mg/kg)

--
--

--

--

--
--
--
--
--

--
--
--
--
--

--
--
--
--
--

SB-2

MW-04/SB-3

SB-6

MW-03/SB-10

SB-11

SB-13

MW-02/SB-14

SB-16

SB-18

SB-19

SB-20

MTCA Method A, Unrestricted Land Use(1): 30(c) 2,000 2,000

Analyte: Gasoline-range 
hydrocarbons

Diesel-range 
hydrocarbons

Motor oil-range 
hydrocarbons

6.85

6.03

4.4

35.4

TPH
(mg/kg)

VOCs
(mg/kg)

Diesel+Oil(a) Benzene Ethylbenzene Toluene Xylenes (total)(b)

2,000 0.030 6.0 7.0 9.0
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Table 2-1
Soil Analytical Results

Raplee Property, Stanwood, Washington
City of Stanwood

Location Sample Name Collection 
Date

Sample Depth
(ft bgs)

Total Lead

250

Metals
(mg/kg)

MTCA Method A, Unrestricted Land Use(1): 30(c) 2,000 2,000

Analyte: Gasoline-range 
hydrocarbons

Diesel-range 
hydrocarbons

Motor oil-range 
hydrocarbons

TPH
(mg/kg)

VOCs
(mg/kg)

Diesel+Oil(a) Benzene Ethylbenzene Toluene Xylenes (total)(b)

2,000 0.030 6.0 7.0 9.0

SB24-S-2.0 10/14/2024 2.0 5 U 50 U 250 U 250 U 0.02 U 0.02 U 0.02 U 0.06 U
SB24-S-8.0 10/14/2024 8.0 5 U 50 U 250 U 250 U 0.02 U 0.02 U 0.02 U 0.06 U
SB25-S-2.0 10/14/2024 2.0 5 U 50 U 430 460 0.02 U 0.02 U 0.02 U 0.06 U
SB25-S-5.5 10/14/2024 5.5 5 U 50 U 250 U 250 U 0.02 U 0.02 U 0.02 U 0.06 U

SB26 SB26-S-2.0 10/14/2024 2.0 5 U 50 U 250 U 250 U 0.02 U 0.02 U 0.02 U 0.06 U
SB27-S-2.0 10/14/2024 2.0 270 700 5,300 6,000 0.053 0.75 0.21 0.56
SB27-S-7.5 10/14/2024 7.5 11 J 50 U 250 U 250 U 0.70 0.47 0.02 U 0.39

MW05-S-2.5 10/14/2024 2.5 5 U 50 U 250 U 250 U 0.02 U 0.02 U 0.02 U 0.06 U
MWDUP-S-2.5 10/14/2024 2.5 5 U 50 U 250 U 250 U 0.02 U 0.02 U 0.02 U 0.06 U
MW06-S-5.5 10/14/2024 5.5 5 U 50 U 250 U 250 U 0.056 0.02 U 0.02 U 0.06 U

MW06-S-10.5 10/14/2024 10.5 5 U 50 U 250 U 250 U 0.33 0.02 U 0.02 U 0.06 U
Notes
Data summation rules are as follows: non-detect results are multiplied by one-half when used for sums. When all results are non-detect, the highest reporting limit is provided as the sum.

Shading indicates values that exceed MTCA Method A screening criteria; non-detects (U) were not compared with screening criteria.

-- = not analyzed.

< = concentration is less than reported value.

ft bgs = feet below ground surface.

J = result is estimated.

mg/kg = milligrams per kilogram.

MTCA = Model Toxics Control Act.

TPH = total petroleum hydrocarbons.

U = result is non-detect at the method reporting limit.

VOC = volatile organic compound.
(a)Diesel+Oil is the sum of diesel- and motor oil-range hydrocarbons.
(b)Total xylenes are reported by the laboratory.
(c)Screening level for gasoline-range hydrocarbons with detectable benzene.

Reference
(1)Ecology. 2024. Cleanup Levels and Risk Calculation (CLARC) table.  Washington State Department of Ecology, Toxics Cleanup Program. July.

--
--
--

--
--

--
--
--
--

--
--

SB24

SB25

SB27

MW06

MW05
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Table 2-2
Groundwater Analytical Results

Raplee Property, Stanwood, Washington
City of Stanwood

Location Collection 
Date

05/03/2006 < 240 310 120 430 < 2.5 4.7 < 2.5 11
08/02/2006 < 48 260 330 590 < 0.5 < 0.5 < 0.5 < 1.5
10/10/2006 < 48 150 < 100 200 < 0.5 < 0.5 < 0.5 < 1.5
01/15/2007 < 240 < 160 < 200 < 200 < 2.5 < 2.5 < 2.5 < 7.5
04/25/2007 < 50 190 130 320 < 0.5 < 0.5 < 0.5 < 1.5
07/15/2007 < 500 < 81 < 100 < 100 < 5.0 < 5.0 < 5.0 < 15
10/03/2007 < 250 130 < 100 50 < 2.5 < 2.5 < 2.5 < 7.5
01/03/2008 < 50 130 < 100 50 < 0.5 < 0.5 < 0.5 < 1.5
02/28/2009 < 50 610 610 1,220 < 0.5 < 0.5 < 0.5 < 1.5
07/22/2009 < 50 650 720 1,370 < 0.5 < 0.5 < 0.5 < 1.5
01/08/2010 < 50 350 160 510 < 0.5 < 0.5 < 0.5 < 1.5
07/20/2010 < 50 130 100 230 < 0.5 < 0.5 < 0.5 < 1.5
01/21/2011 < 50 < 160 650 730 < 0.5 < 0.5 < 0.5 < 1.5
08/05/2011 < 50 190 130 320 < 0.5 < 0.5 < 0.5 < 1.5
01/27/2012 < 50 < 30 < 69 < 69 < 0.5 < 0.5 < 0.5 < 1.5
07/02/2012 < 50 < 29 < 68 < 68 < 0.5 < 0.5 < 0.5 < 1.5
01/11/2013 < 50 < 29 < 67 < 67 < 0.5 < 0.5 < 0.5 < 1.5
07/12/2013 < 50 < 29 < 68 < 68 < 0.5 < 0.5 < 0.5 < 1.5
01/10/2014 < 50 < 29 < 67 < 67 < 0.5 < 0.5 < 0.5 < 1.5
07/16/2014 < 50 < 29 < 67 < 67 < 0.5 < 0.5 < 0.5 < 1.5

100 U 180 300 U 330 1 U 1 U 1 U 3 U
100 U 200 300 U 350 1 U 1 U 1 U 3 U

10/17/2024 100 U 170 250 U 300 1 U 1 U 1 U 3 U
05/03/2006 < 240 1,400 560 1,960 13 < 2.5 < 2.5 < 7.5
08/02/2006 220 2,000 1,800 3,800 20 < 0.5 < 0.5 1.6
10/10/2006 < 240 1,400 790 2,190 16 < 2.5 < 2.5 < 7.5
01/15/2007 < 240 810 270 1,080 9.3 < 2.5 < 2.5 < 7.5

TPH
(ug/L)

VOCs
(ug/L)

Analyte: Gasoline-range 
hydrocarbons

Diesel-range 
hydrocarbons

Motor oil-range 
hydrocarbons Diesel+Oil(a) Benzene Ethylbenzene Toluene Xylenes (total)(b)

700 1,0005.0800(c) 500 500 500 1,000

MW-01

02/22/2019

MTCA Method A(1):

MW-02
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Table 2-2
Groundwater Analytical Results

Raplee Property, Stanwood, Washington
City of Stanwood

Location Collection 
Date

TPH
(ug/L)

VOCs
(ug/L)

Analyte: Gasoline-range 
hydrocarbons

Diesel-range 
hydrocarbons

Motor oil-range 
hydrocarbons Diesel+Oil(a) Benzene Ethylbenzene Toluene Xylenes (total)(b)

700 1,0005.0800(c) 500 500 500 1,000MTCA Method A(1):
04/25/2007 250 830 480 1,310 13 < 0.5 < 0.5 < 1.5
07/15/2007 < 500 7,800 < 1,000 8,300 13 < 5.0 < 5.0 < 15
10/03/2007 < 250 1,600 1,100 2,700 4.9 < 2.5 < 2.5 < 7.5
01/03/2008 460 1,400 800 2,200 6.7 < 0.5 1.0 < 1.5
02/28/2009 450 2,700 2,800 5,500 2.5 < 0.5 0.6 < 1.5
07/22/2009 360 2,500 4,000 6,500 1.1 < 0.5 0.8 1.5
01/08/2010 470 1,800 1,400 3,200 < 0.5 0.7 0.5 < 1.5
07/20/2010 420 2,000 1,600 3,600 < 0.5 < 0.5 0.8 < 1.5
01/21/2011 390 2,000 1,900 3,900 < 0.5 0.6 < 0.5 < 1.5
08/05/2011 < 250 830 880 1,710 < 2.5 < 2.5 < 2.5 < 7.5
01/27/2012 56 < 29 < 68 < 68 < 0.5 < 0.5 < 0.5 < 1.5
07/02/2012 < 250 31 110 141 < 2.5 < 2.5 < 2.5 < 7.5
01/11/2013 130 32 160 192 < 0.5 0.6 < 0.5 < 1.5
07/12/2013 < 50 < 29 < 68 < 68 < 0.5 < 0.5 < 0.5 < 1.5
01/10/2014 < 50 < 29 < 67 < 67 < 0.5 < 0.5 < 0.5 < 1.5
07/16/2014 < 50 < 30 < 69 < 69 < 2.0 < 0.5 < 0.5 < 1.5
02/22/2019 190 1,900 1,900 3,800 1 U 1 U 1 U 3.4
10/17/2024 1,000 U 1,600 1,600 3,200 5 UJ 10 U 10 U 30 U
05/03/2006 < 240 580 240 820 < 2.5 < 2.5 < 2.5 < 7.5
08/02/2006 < 48 350 380 730 < 0.5 < 0.5 < 0.5 < 1.5
10/10/2006 < 48 310 140 450 < 0.5 < 0.5 < 0.5 < 1.5
01/15/2007 < 240 250 < 100 300 < 2.5 < 2.5 < 2.5 < 7.5
04/25/2007 < 50 260 110 370 < 0.5 < 0.5 < 0.5 < 1.5
07/15/2007 < 500 250 150 400 < 5.0 < 5.0 < 5.0 < 15
10/03/2007 < 250 330 260 590 < 2.5 < 2.5 < 2.5 < 7.5
01/03/2008 < 50 280 210 490 < 0.5 < 0.5 < 0.5 < 1.5
02/28/2009 < 50 290 190 480 < 0.5 < 0.5 < 0.5 1.6

MW-02
continued

MW-03
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Table 2-2
Groundwater Analytical Results

Raplee Property, Stanwood, Washington
City of Stanwood

Location Collection 
Date

TPH
(ug/L)

VOCs
(ug/L)

Analyte: Gasoline-range 
hydrocarbons

Diesel-range 
hydrocarbons

Motor oil-range 
hydrocarbons Diesel+Oil(a) Benzene Ethylbenzene Toluene Xylenes (total)(b)

700 1,0005.0800(c) 500 500 500 1,000MTCA Method A(1):
07/22/2009 < 50 780 830 1,610 < 0.5 < 0.5 < 0.5 < 1.5
01/08/2010 < 50 680 360 1,040 < 0.5 < 0.5 < 0.5 < 1.5
07/20/2010 < 50 330 190 520 < 0.5 < 0.5 < 0.5 < 1.5
01/21/2011 < 50 < 160 630 710 < 0.5 < 1.5 < 0.5 < 1.5
08/05/2011 < 50 230 210 440 < 0.5 < 0.5 < 0.5 < 1.5
01/27/2012 < 50 < 30 < 70 < 70 < 0.5 < 0.5 < 0.5 < 1.5
07/02/2012 < 50 < 29 < 67 < 67 < 0.5 < 0.5 < 0.5 < 1.5
01/11/2013 < 50 < 28 < 66 < 66 < 0.5 < 0.5 < 0.5 < 1.5
07/12/2013 < 50 < 29 < 68 < 68 < 0.5 < 0.5 < 0.5 < 1.5
01/10/2014 < 50 < 29 <68 <68 < 0.5 < 0.5 < 0.5 < 1.5
07/16/2014 < 50 < 29 < 68 < 68 < 2.0 < 0.5 < 0.5 < 1.5
02/22/2019 100 U 94 300 U 244 1 U 1 U 1 U 3 U
10/17/2024 100 U 130 250 U 260 1 U 1 U 1 U 3 U
05/03/2006 < 240 7,900 < 1,000 8,400 < 2.5 < 2.5 < 2.5 < 7.5
08/02/2006 73 7,300 < 1,000 7,800 < 0.5 < 0.5 < 0.5 2.8
10/10/2006 < 48 7,900 2,200 10,100 < 0.5 < 0.5 < 0.5 < 1.5
01/15/2007 < 240 8,300 3,000 11,300 < 2.5 < 2.5 < 2.5 < 7.5
04/25/2007 89 9,300 2,000 11,300 < 0.5 < 0.5 < 0.5 < 1.5
07/15/2007 < 500 850 320 1,170 < 5.0 < 5.0 < 5.0 < 15
10/03/2007 < 250 8,500 < 2100 9,550 < 2.5 < 2.5 < 2.5 < 7.5
01/03/2008 61 9,100 2,200 11,300 < 0.5 < 0.5 < 0.5 < 1.5
02/28/2009 56 5,400 2,100 7,500 < 0.5 < 0.5 < 0.5 < 1.5
07/22/2009 100 14,000 7,600 21,600 < 0.5 < 0.5 < 0.5 < 1.5
01/08/2010 75 13,000 18,000 31,000 < 0.5 < 0.5 < 0.5 < 1.5
07/20/2010 69 12,000 13,000 25,000 < 0.5 < 0.5 < 0.5 < 1.5
01/21/2011 50 14,000 < 1,800 14,900 < 0.5 < 0.5 < 0.5 < 1.5
08/05/2011 Unable to sample because of presence of free product.

MW-03
continued

MW-04
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Table 2-2
Groundwater Analytical Results

Raplee Property, Stanwood, Washington
City of Stanwood

Location Collection 
Date

TPH
(ug/L)

VOCs
(ug/L)

Analyte: Gasoline-range 
hydrocarbons

Diesel-range 
hydrocarbons

Motor oil-range 
hydrocarbons Diesel+Oil(a) Benzene Ethylbenzene Toluene Xylenes (total)(b)

700 1,0005.0800(c) 500 500 500 1,000MTCA Method A(1):
01/27/2012
07/02/2012
01/11/2013
07/12/2013
01/10/2014
07/16/2014
02/22/2019
10/17/2024 100 U 3,700 3,500 7,200 1 U 1 U 1 U 3 U
10/17/2024 100 U 3,700 3,700 7,400 1 U 1 U 1 U 3 U

MW05 10/17/2024 100 U 260 300 560 1 U 1 U 1 U 3 U
MW06 10/17/2024 540 6,000 3,200 9,200 190 5 U 5 U 15 U
SB24 10/14/2024 100 U 220 390 610 1 U 1 U 1 U 3 U
SB25 10/14/2024 100 U 520 1,000 1,500 1 U 1 U 1 U 3 U
SB26 10/15/2024 100 U 220 J- 250 UJ 350 J- 1 U 1 U 1 U 3 U
SB27 10/15/2024 780 4,800 J- 11,000 J- 16,000 J- 130 13 3.7 15

Unable to sample because of presence of free product.

Unable to sample because of presence of free product.
Unable to sample because of presence of free product.
Unable to sample because of presence of free product.

Unable to sample because of presence of free product.
Unable to sample because of presence of free product.
Unable to sample because of presence of free product.

MW-04
continued
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Table 2-2
Groundwater Analytical Results

Raplee Property, Stanwood, Washington
City of Stanwood

Notes
Data summation rules are as follows: non-detect results are multiplied by one-half when used for sums. When all results are non-detect, the highest reporting limit is provided as the sum.

Shading indicates values that exceed MTCA Method A screening criteria; non-detects (U and UJ) were not compared with screening criteria.

< = concentration is less than reported value.

J- = result is estimated, but the result may be biased low.

MTCA = Model Toxics Control Act.

TPH = total petroleum hydrocarbons.

U = result is non-detect at the method reporting limit.

ug/L = micrograms per liter.

UJ = result is non-detect with an estimated method reporting limit.

VOC = volatile organic compound.
(a)Diesel+Oil is the sum of diesel- and motor oil-range hydrocarbons.
(b)Total xylenes are reported by the laboratory.
(c)Screening level for gasoline-range hydrocarbons with detectable benzene.
Reference
(1)Ecology. 2024. Cleanup Levels and Risk Calculation (CLARC) table.  Washington State Department of Ecology, Toxics Cleanup Program. July.

© 2025 Maul Foster Alongi, Inc.
M1030.08.003, 1/28/2025, Td_2-1 & 2-2 Raplee_Analytical Results.xlsm Page 5 of 5



Table 2-3
Water Level Measurements

Raplee Property, Stanwood, Washington
City of Stanwood

Well ID Screen Interval 
(feet)

Measuring Point 
Elevation 

(feet NAVD 88)
Date Time Depth to Water 

(feet)
Depth to Bottom 

(feet)
Groundwater Elevation 

(feet NADV 88)

2/22/2019 8:32 AM 2.18 14.17 5.18

7/12/2024 1:27 PM 1.75 13.99 5.61

10/17/2024 9:51 AM 0.91 14.13 6.45

2/22/2019 8:13 AM 1.58 14.46 6.98

7/12/2024 1:01 PM 2.31 14.15 6.25

10/17/2024 9:41 AM 3.40 14.15 5.16

2/22/2019 8:22 AM 0.80 13.56 7.30

7/12/2024 1:19 PM 2.34 13.54 5.76

10/17/2024 9:46 AM 1.44 13.73 6.66

2/22/2019 8:40 AM 2.33 13.76 6.63

7/12/2024 1:14 PM 3.49 13.75 5.47

10/17/2024 9:48 AM 2.54 14.03 6.42

MW-05 4 - 14 8.30 10/17/2024 9:51 AM 1.71 13.97 6.59

MW-06 4 - 14 8.67 10/17/2024 9:44 AM 3.50 13.99 5.17
Notes
Depth to water and depth to bottom are measured from top of well casing.

ID = identification.

NAVD 88 = North American Verticle Datum of 1988.

MW-01

MW-02

MW-03

MW-04

7.36

8.56

8.10

8.96

4 - 14

4 - 14

4 - 14

4 - 14

© 2025 Maul Foster Alongi, Inc.
M1030.08.003, 1/28/2025, Td_2-3 Water Level Measurements.xlsx Page 1 of 1



Table 3-1
Data Gaps Investigation Sample Collection Location Details

Raplee Property, Stanwood, Washington
City of Stanwood

Northing Easting
Monitoring Well Installations

MW01 456,836.0 1,266,984.8 7.36 7.7 18(a) 4 - 14

MW02 456,744.7 1,267,017.8 8.56 8.9 4.0, 17.0(a) 4 - 14

MW03 456,786.1 1,267,049.3 8.1 8.5 6.0, 16.0(a) 4 - 14
MW04 456,768.8 1,266,965.0 8.96 9.1 6.0, 15.0(a) 4 - 14
MW05 456,808.7 1,266,956.5 8.3 8.2 2.5 4 - 14
MW06 456,770.1 1,267,016.1 8.67 8.3 5.5, 10.5 4 - 14

Soil and Reconnaissance Groundwater Borings
SB24 456,809.9 1,266,975.1 -- -- 2.0, 8.0 5 - 15

SB25 456,792.3 1,266,968.1 -- -- 2.0, 5.5 5 - 15

SB26 456,761.0 1,266,987.4 -- -- 2.0 5 - 15

SB27 456,783.0 1,267,035.4 -- -- 2.0, 7.5 5 - 15
Notes
(a)Soil samples collected during the SAIC 2006 site assessment. 
Coordinates for the locations of soil borings advanced during previous investigations were not reported and are therefore not shown. 

bgs = below ground surface.

ft = feet.

NAVD88 = North American Vertical Datum of 1988.

WA = Washington.

Well Screen 
Interval
(ft bgs)

Location
Horizontal Location

(ft WA State Plane North Zone)
Surveyed Top of 
Casing Elevation

(ft NAVD88)

Surveyed Ground 
Surface Elevation

(ft NAVD88)

Soil Sample 
Depths
(ft bgs)

© 2025 Maul Foster Alongi, Inc.
M1030.08.004, 1/28/2025, Td_3-1 Sample Location Details.xlsx Page 1 of 1



Table 6-1
Option 2 – Excavation and Backfill with Bioremediation Compound Probable Cost

Raplee Property, Stanwood, Washington
City of Stanwood

Raplee Property
City of Stanwood
M1030.08.003 Initial
C. Wise CW
J. Elliott JE
1/25/2025
0

Schedule 'A' - Preliminary Actions 48,000$                         

Schedule 'B' - Site Preparation 13,800$                         

Schedule 'C' - Excavation and Disposal 99,100$                         

Schedule 'D' - Institutional Controls 12,000$                         

Schedule 'E' - ORC Backfill 21,500$                         

Schedule 'F' - Permitting and Technical Services 31,000$                         

Schedule 'G' - Design and Project Management 37,000$                         

Schedule 'H' - Monitoring 51,000$                         

Schedule 'I' - Contingency 73,000$                         

Total: 386,400$                      
Assumptions:
1. The Cleanup Action Areas are shown in Figure 6-1.
2. Groundwater encountered during excavation can be discharged to the local sanitary sewer.
3. Groundwater will be monitored quarterly 2 years.
4. Three USTs will be decommissioned (one UST via removal and two USTs via in-place decommissioning). 
5. All USTs identified have a capacity of 2,000 gallons and contain 6-inches of a water and free-product mixture.
6. Limited bucket mixing of ORC below the water table is assumed. Use of soil auguring should be considered to distribute ORC to address
     deeper contamination. 
7. A 30% contingency is included to account for site and design uncertainty.
8. Probable cost is a decision making tool and should be considered to represent a range reflecting -30%/+50%.

Cost Estimate Summary - Feasibility Level

Title:
Project:
Client:

114 W Magnolia Street, Suite 500
Bellingham, WA  98225

360.594.6262 (p)
360.594.6270 (f)

www.maulfoster.com

Project No./Task:
Prepared By:
Checked By:
Date:
Revision #.: 

Option 2 - Excavation and Backfill w/ Bioremediation 
Compound Probable Cost

M1030.08.003, 1/28/2025, Td_6-1 to 6-3 Cost Estimates.xlsx Page 1 of 1



Table 6-2
Option 3 - Excavation and In-Situ Chemical Oxidation Injections Probable Cost

Raplee Property, Stanwood, Washington
City of Stanwood

Raplee Property
City of Stanwood
M1030.08.003 Initial
C. Wise CW
J. Elliott JE
1/25/2025
0

Schedule 'A' - Preliminary Actions 48,000$  

Schedule 'B' - Site Preparation 7,000$  

Schedule 'C' - Excavation and Disposal 56,700$  

Schedule 'D' - Chemical Oxidation Injections 298,900$  

Schedule 'E' - Institutional Controls 12,000$  

Schedule 'F' - Permitting and Technical Services 15,000$  

Schedule 'G' - Design and Technical Services 58,000$  

Schedule 'H' - Monitoring and Periodic Costs 61,000$  

Schedule 'I' - Contingency 97,000$  

Total: 653,600$
Assumptions:
1. The Cleanup Action Areas are shown in Figure 6-1.
2. Dewatering within the excavation is not required.
3. Injections will occur over four events. Mobilization and hole reports for the four events have been included.
4. Injection near the existing underground gas line must be considered during design to ensure line safety. The

oxidant or injection methodology may be adjusted.
5. Groundwater will be monitored quarterly for two years after the injections are complete.
6. Three USTs will be decommissioned (one UST via removal and two USTs via in-place decommissioning).
7. All USTs identified have a capacity of 2,000-gallons and contain 6-inches of a water and free-product mixture.
8. A 30% contingency is included to account for site and design uncertainty.
9. Probable cost is a decision tool and should be considered to represent a range reflecting -30%/+50%.

Cost Estimate Summary - Feasibility Level

Title:
Project:
Client:

114 W Magnolia Street, Suite 500
Bellingham, WA  98225

360.594.6262 (p)
360.594.6270 (f)

www.maulfoster.com

Project No./Task:
Prepared By:
Checked By:
Date:
Revision #.: 

Option 3 - In-Situ Chemical Oxidation Probable 
Cost

M1030.08.003, 1/28/2025, Td_6-1 to 6-3 Cost Estimates.xlsx Page 1 of 1



Table 6-3
Option 4 - Complete Excavation Probable Cost

Raplee Property, Stanwood, Washington
City of Stanwood

Option 4 - Complete Excavation Probable Cost
Raplee Property
City of Stanwood
M1030.08.003 Initial
C. Wise CW
J. Elliott JE
1/25/2025
0

Schedule 'A' - Preliminary Actions 48,000$                         

Schedule 'B' - Site Preparation 47,600$                         

Schedule 'C' - Excavation and Disposal 592,000$                       

Schedule 'D' - Permitting and Technical Services 31,000$                         

Schedule 'E' - Design and Project Management 145,900$                       

Schedule 'F' - Monitoring 26,000$                         

Schedule 'G' - Contingency 134,700$                       

Total: 1,025,200$                    
Assumptions:
1. The Cleanup Action Areas are shown in Figure 6-1.
2. Groundwater encountered during excavation can be discharged to the local sanitary sewer.
3. Additional groundwater monitoring will not be required after four sampling events have occurred.
4. Confirmation sampling from the excavation will not change the extent of the excavation boundaries shown on Figure 6-1.
5. Three USTs will be decommissioned (one UST via removal and two USTs via in-place decommissioning). 
6. All USTs identified have a capacity of 2,000-gallons and contain 6-inches of a water and free-product mixture.
7. Groundwater will be monitored on a semi-annual basis for two years post remedy.
8. A 30% contingency is included to account for site and design uncertainty.
9. Probable cost is a decision making tool and should be considered to represent a range reflecting -30%/+50%.

Cost Estimate Summary - Feasibility Level

Title:
Project:
Client:

114 W Magnolia Street, Suite 500
Bellingham, WA  98225

360.594.6262 (p)
360.594.6270 (f)

www.maulfoster.com

Project No./Task:
Prepared By:
Checked By:
Date:
Revision #.: 

M1030.08.003, 1/28/2025, Td_6-1 to 6-3 Cost Estimates.xlsx Page 1 of 1



Table 7-1
Cleanup Options Evaluation

Raplee Property, Stanwood, Washington
City of Stanwood 

Alternative Description  P
ro

te
ct

iv
en

es
s

 P
er

m
an

en
ce

 L
on

g-
Te

rm
 E

ffe
ct

iv
en

es
s

 M
an

ag
em

en
t o

f S
ho

rt-
Te

rm
 R

isk
s

 Im
pl

em
en

ta
bi

lit
y

 A
ve

ra
ge

 P
ub

lic
 C

on
ce

rn
s 

 To
ta

l C
os

t

Option 1 No Action

Option 2 Excavation and Backfill with 
Bioremediation Compound 4 4 3 5 5 4.2 TBD 386,000$       

Option 3 Excavation and In-situ Chemical 
Oxidation Injections 4 4 4 3 4 3.8 TBD 651,800$       

Option 4 Complete Excavation 5 5 5 3 2 4 TBD 703,700$       
Notes
1: lowest; 5: highest
--' = not applicable.
TBD = to be determined.

--

© 2025 Maul Foster Alongi, Inc.
M1030.08.003, 1/28/2025, Td_7-1 Cleanup Options Evaluation.xlsx Page 1 of 1



Appendix A 

Boring Logs 



BORING LOG Page 1 oi 1 Well No: SB-1 

Chevron Site No: 305192 . - - ·- -- - - . 
--- ~-- Site Location: 9816 271st St NW, Stanwood, WA 

:w -
w-

,W'ABL-..:,WW-
-------- (t!) Date: 02/07/2006 

Fron1 Science to SolutionsTf-1 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 5.0 Ft 

Consultant SAIC, Bothell, WA Drilling Method: Hand Auger GW Depth: 0.0 Ft 

Logged By: T. King, A. Wells Sampling Method: Grab Sample 

> Blow 

I 
Soil 0 

0 
<l) Depth Ft Moist PPM Code ,oil Patten Soil Description 

a:'. Count 
0 

Moist Gm 
Brown silty grnvc! with ,;and No odor. no sheen 
(fill). 

-· 

32.1 

6.2 

Moist SM 
Brown silty fine to medium sand with occassional 
gravel, no oder, no sheen (fill). 

9.5 

5 --

27.8 

5.5 -
Abandoned at 5 ffper PM on 02/07/06. Borig completed 
south of potential hoist 

~'.~OCUS 



BORING LOG Page 1 of 2 Well No: SB-2 

~ - - Chevron Site No: 305192 
-··--" ""·---· Site Location: 9816 271st St NW, Stanwood, WA --;w:--=-www 

-- - -- -~----···-··- (IJ) Date: 02/09/2006 
Frorr1 Science to Solutions•-•,! 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 20_0 Ft 

Consultant: SAIC, Bothell, WA Drilling Method: Hand Auger, Air-Knife, Direct-Push GW Depth: 3.0 Ft 

Logged By: T. King, A. Wells Sampling Method: Grab Sample, Dual-Tube Sampler 

> Blow Soil I 0 u 

" Depth Ft Moist. Count PPIVI Code Soil Palterr Soil Description 
0:: I 

0 . 
• . . . . . . . . . • Brown grave! with st11, Heavy st-,rmn, strong odor 

Moist 19-3 GP • • (fill) . . . . . . . 
152-7 . • . 

~

/// 

' • -''./,,'-
~ ,½-/// 

<· //1/< , . / / 

-- /1/// 
/~/ /,;'.;1/-/ 

Gray/black clay with Ofgamcs, heavy sheen, 
Moist 116.3 CL 

/; 
// 1/ • strong odor {fill). Collected SB-2-3. 

; / 
/ // 

5 -- '.1/;;~>ia/ 114.6 
<:;:~-/ C / /'/ 

/-. //,-, ,, ./ 

1.889 

Moist 
Gray silt with trace or fine sand, slight sheen, 
slight odor. 

ML 
710 

Moist Gray sandy silt, no sheen. moderate odor 

10 - - L.. - - - ---- - ---- ----- --- ,_ - - ----------------------
:;;,Locus 



BORING LOG Page 2 ol 2 Well No: SB-2 

Chevron Site No: 305192 - ----. ·------ Site Location: 9816 271st St NW, Stanwood, WA w - ---"--·-· Jar~--------- Date: 02/09/2006 ·········,..-_;--,---·---- --◊-•) 

Fron, Science to Solutions•-..,1 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 20.0 Ft 

Consultant: SAIC, Bothell, WA Drilling Method: Hand Auger, Air-Knife, Direct-Push GW Depth: 3.0 Ft 

Logged By: T. King, A. Wells Sampling Method: Grab Sample, Dual-Tube Sampler 

> ' 
0 Blow Soil 
" <D Depth Ft Moist. PPM Code oil Patten Soil Description 
0:: Count 

10 40 3 

Moist Gray sandy sm, no sheen, rnodern!c odor, 

29.6 

114. 1 

15 -- Moist ML 
Grades to heavy sheen and strong odor. Collected 
S8·2-14. 

20.8 

149.3 

Moist Grades to no sheen and no odor. Ccil!acted S8-2-18 

92.4 

485 
20.0--

Boring completed west of old UST excavation. 

tLocus ,,,,,-,.,,i,• 



BORING LOG Page 1 of 2 Well No; SB-3/MW-4 

Chevron Site No: 305192 

ChevronTexaco Site Location: 9816 271st St, NW, Stanwood, WA 

Date: 02/09/2006 

Well Diameter: 2 in 

Well Depth: 14 Ft 

Well Screen: 4-14 Pre-Pack well 

Filter Pack: Silica Sand 

8 Depth 

Driller: Geotech Explorations Inc. 

Drilling Method: Air-Knife, Direct-Push 

Sampling Method: Grab Sample, Dual-Tube Sampler 

Consultant: SAIC, Bothell, WA Well Casing: Sch 40, 0.10 slo 

Soil Soil 

Total Depth: 20.0 Ft 

GW Depth: 4.0 Ft 

TOC Elev: 100.00 

'" <;r: Ft Moist. 
Blow 

Cnt PPM Code Pattern Soil Description Well Construction 

0 

Moist 

, , 
- _..__ _ _, 

280.3 

Wet 
5 --

2155 

Wet 

Moist 

GM 
Brown gravel wilh fine to rnediurn sand and sill 
no sheen, no odor, jfi!i). 

-~ 
..__C_L__y0(3- G<ay ciay. "o sheen. no odo,. 

ML 

Gray clayey silt, s!ighl sheen, strong odor 
Collected SB-3--6, 

Grades to slight sheen and slight odor. 

- 10 -- ~--~ - - - - - - - -L- - - - - - -~---------------' Y Boring GW Depth 

----:-----
.... LI .... 
.... 1--· .. 
. ... - .... 
.... ---·· 
····-·· .. 
-----·--· 
····-·· .. 
···--·--· 
.... - .... 
··•·I--- ..• 

.... j-- .... 

·•·· I--- .•.. 

.... - .... 
····-···· 
.... - .... 

il"U .... - •••• 

:l ····- .... 
Ii_~---=.·.-.·_·_ 

··-···· 
.... - .... 
····-·--· 
.... - .... 



BORING LOG Page 2 ol 2 Well No: SB-3/MW-4 

Chevron Site No: 305192 

Chevronliexaco Site Location: 9816 271 st St, NW, Stanwood, WA 

Date: 02/09/2006 

Well Diameter: 2 in Driller: Geotech Explorations Inc. Total Depth: 20.0 Ft 

Well Depth: 14 Ft Drilling Method: Air-Knife, Direct-Push GW Depth: 4.0 Ft 

Well Screen: 4-14 Pre-Pack well Sampling Method: Grab Sample, Dual-Tube Sampler TOG Elev: 100.00 

Filter Pack: Silica Sand Consultant: SAIC, Bothell, WA Well Casing: Sch 40, 0.10 slo 

> Depth Blow Soil Soil 0 
u 
a, 

Ft Moist. Cnl PPM Code 
Soi! Description Well Construction 

er: Pattern 

10 170 ~-

·-
-· 

Moist 
grades to gray silt, slight sheen. slight -
odor. ... -· 

"-. 

" ,. - .... 
·- .. 

2466 ··- .... 
"1? ... - . ., . •• a."' ... - .. .. 

i 
Moist Grades lo no odor. ~g ---- " .. 

lL u5 c'!i - -· - .... 
···-~ .... ~i .... ... ---- "'a. 

111.4 
........ .... 
,. .. ---- .. 
..... . . . . .. ., 

15 -1-- ML 
....... ...... 

23.3 
, ...... ., .... 

··•·· ...... 
.............. 
·•••··•••••••• 

119.2 ·········•···· 
·······••····· 
.............. 

Moist 
Grades to no odor and no sheen. Collected ..... . -- ..... 
SB-3-15. . ............. 

•••••••••••••• 
····•••••••••• 
·•••·••••••••• 

17.6 ··•·· ··•·•••• 
•··••••••••••• 

---•BIKMIII···• 

.. ........... 
...... ... TT_, 

.............. 
0.0 .......... ... 

~ 20. '-
Boring completed ln SW corner of property. Installed 
MW4 



BORING LOG Page 1 of 1 Well No:SB-4 

Chevron Site No: 305192 - -
:w -,...,..___w w w 

,_.---- @ 

Site Location: 9816 271st St NW, Stanwood, WA 

Date: 02/07/2006 
Frorn Science to Solutions•..., 

Client: Chevron 

Consultant: SAIC, Bothell, WA 

Logged By: T. King, A. Wells 

> 
0 
u 
a, 

Cl'. 
Depth Fl 

0 

' . . 

Moist. 

Moist 

Moist 

Driller: Geotech Explorations Inc. 

Drilling Method: Hand Auger 

Sampling Method: Grab Sample 

BIOV✓ 

Count PPM 

14.6 

14.6 

Soil 

Code 

GM 

I . 
S011 Palterr 

5.0 -L... Boring abandoned at 5 ft per PM on 02107/06. Boring completed 
west of GPR~3. 

Total Depth: 5.0 Ft 

GW Depth: 4.0 Ft 

Soil Description 

Brownish black giavel with silt and sand, 
occassionaf brick pieces, slight sheen. no odor (fill). 



BORING LOG 

Well Diameter: 2 in 

Well Depth: 15 Ft 

Well Screen: 5-15' Pre-Pack Wei 

Filter Pack: Silica Sand 

> 
0 

" Q) 
Q:'. 

Depth 

Fl 
0 

Moist. 

Moist 

Wet 

Blow 

Cnl PPM 

27.1 

Page I of 3 Well No: SB-5/MW-1 

Chevron Site No: 305192 

Site Location: 9816 271st St NW, Stanwood, WA 

Date: 02/07/2006 

Driller: Geotech Explorations Inc. 

Drilling Method: Air-Knife, Direct-Push 

Sampling Method: Grab Sample, Dual-Tube Sampler 

Consultant: SAIC, Bothell, WA Well Casing: Sch 40, 0.10 slo 

I Soil Soil 

Code Pattern Soil Description 

GP 
• r asphalt underlain by brown gravB! with silt 
• and fine lo medium sand. no sheen, no odor (fill). 

ML Gray fine sandy silt, no sheen, no odor 

~ ' ,. 
/' 

Total Depth: 24.0 Ft 

GW Depth: 3.0 Ft 

TOC Elevation: 98.32 

Well Construction 

5 
42-7 // 

103.2 

Wet 

214 

10 - - - - - -Y Boring GW Depth 

CL W Gray ciay with organics. no sheen, no odor. 

/ 

/ 
// 

// 

;~ 



BORING LOG Page 2 of 3 Well No: SB-5/MW-1 

Chevron Site No: 305192 

ChevronTexa.co Site Location: 9816 271st St NW, Stanwood, WA 

Date: 02/07/2006 

Well Diameter: 2 in Driller: Geotech Explorations Inc. 

Well Depth: 15 Ft Drilling Method: Air-Knife, Direct-Push 

Well Screen: 5-15' Pre-Pack Wei Sampling Method: Grab Sample, Dual-Tube Sampler 

Filter Pack: Silica Sand 

> 
0 
u 

"' fr'. 

Depth 

Ft 
10 

15 --

Moist. 

Wet 

Moist 

Blow 

Cnl 

Consultant: SAIC, Bothell, WA Well Casing: Sch 40, 0.10 slo 

Soil Soil I 
PPM Code Paltern ! Soil Oescriplion 

163 

118.2 

53 

ML Gray sill, no sheen, no odor. Collected SB-5-18. 

75.9 

323 

- 20 - - - - - ---- - - - -- ---- _L... - - - -- ---- - - - -- -- - - - -- - --

Total Depth: 24.0 Ft 

GW Depth: 3.0 Ft 

TOC Elevation: 98.32 

VVell Construction 

f-- .. 

C-

' i--- " • 

C-

. f-­

C-

'"' i--- ,,, • 

• ":---
• '- ••« 

.~ ..... 
" , '------"--- . 

. +--



BORING LOG Ptigo 3 of 3 Well No: SB-5/MW-4 

Chevron Site No: 305192 

ChevronTexaco Site Location: 9816 271 st St NW, Stanwood, WA 

Date: 02/07/2006 

Well Diameter: 2 in 

Well Depth: 15 Ft 

Well Screen: 5-15' Pre-Pack Well 

Filter Pack: Silica Sand I 
> Depth Blow 0 u 

" Moist. Cnt PPM 
C!'. Fl 

20 171.3 

-

Moist 

53 7 

Moist 

Driller: Geotech Explorations Inc. 

Drilling Method: Air-Knife, Direct-Push 

Sampling Method: Grab Sample, Dual-Tube Sampler 

Consultant: SAIC, Bothell, WA Well Casing: Sch 40, 0.10 slo 

Soi! Soil 

Coc!e PZillern Sail Descrip!ion 

' 

Gray silt. no sheen, no odor. Collected S8-5-18 

ML 

Grades to fine sandy silt. no sheen, no odor. 
1-- 24 . ._ ~--~-~---~-~~~~-----~---------' 

Boring completed m NW corner of property. Installed 
MW-1. 

Total Depth: 24.0 Ft 

GW Depth: 3.0 Ft 

TOC Elevation: 98.32 

Well Cons!ruclio;1 



BORING LOG 

:w - -­;w;w:..:...:.;w WW 
~ ------

Page I of 2 

Ci]) 

Well No: SB-6 
Chevron Site No: 305192 

Site Location: 9816 271st St NW, Stanwood, WA 

Date: 02/08/2006 
Frain Science to Sofutions,r-• 

Client: Chevron 

Consultant: SAIC, Bothell, WA 

Logged By: T. Kil1g, A. Wells 

> 
0 u 

" [I'. Deplh Fl 

0 

Moist. 

Mrnst 

Moist 

Moist 

Moist 

Driller: Geotech Explorations Inc. 

Drilling Method: Hand Auger, Air-Knife, Direct-Push 

Sampling Method: Grab Sample, Dual-Tube Sampler 

Total Depth: 20.0 Ft 

GW Depth: 2.0 Ft 

! Blow 

Count PPlvl 

19.3 

5.8 

53.S 

1872 

454 

Soil I 
Code oil Patten Soil Description 

GP 

SM 

ML 

• Brown gravei with sand and silt. no sheen, no 
• odor (fir) 

Gray silty fine to medium sand wilh wood pieces 
and organics, nos sheen. musty odor. Collected SB-6-6 

Gray fine sandy slit, no sheen, no odor. Collected 
S8-8-14 . 

10 -~ .... - --- --- - -- - - - - --- - 1-. - --- ,_ - - --- - - - -- - -- -- - -- - -- - - -----

tL.ocus ·,,v·,cl"· 



BORING LOG Pa,;ie 2 of 2 

- ----.. .....------......- .. ,.,,--
- , JT;,t' ,=;:r;::.....,....__~ ].j.;;y··::.:;,.-:i 

* \Ji;U~·mm "'"':SW"'""''..,..,,,_,) 
Frorn Science lo Solution~•:r•''' 

Well No: SB-6 

Chevron Site No: 305192 

Site Location: 9816 271st St NW, Stanwood, WA 

Date: 02/08/2006 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 20.0 Ft 

GW Ccµih: 2.0 Ft Consultant: SAIC, Bothell, WA 

Logged By: T. King, A. Wells 

> 
0 
u 
a, 

er: Deplh Fl 

rn 

r 

r 

Moist. 

Moist 

Drilling Method: Hand Auger, Air-Knife, Direct-Pusl1 

Sampling Method: Grab Sample, Dual-Tube Sampler 

Blow 

Count PPH 

\92.6 

141.2 

159.6 

152.2 

100.1 

156 

Soil I . 
Code fo:1 Palterr 

ML 

.Seil Des::riplicrn 

Gray fine sandy sill no sheen, iio odor Collected 
SB·6·14 

20. ~ 
Boring completed wast of pump islands 



BORING LOG Page 1 of 1 Well No: SB-7 

Chevron Site No: 305192 _, -- ---"'~""""..-
___ ... _ ------ Site Location: 9816 271st St NW, Stanwood, WA - -..iiWAIIIL-.,WWW 

:;w----- C0 Date: 02/07/2006 
Frorn Science to Solutions,.-,, 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 4.0 Ft 

Consultant: SAIC, Bothell, WA Drilling Method: Hand Auger GW Depth: 2.0 Ft 

Logged By: T. King, A. Wells Sampling Method: Grab Sample 

> 
Blov1 Soil ' 0 j '-' i . 

'" Depth Ft Ii.foist. PPfvl poi! Palterr Soil Description 0:: Count Code 
0 . • . . . . . . . . . . . . . 

• • Brown gravel with silt and sand. no sheen. no 
Moist GP • • odor (f:I!) . • . • . . . . . • . • . . . . 

' . 
-

179.2 

Wet ML 
Gray fiine sandy silt, no sheet,, no odor. Refusal 
at4 feet 

4.Q-L 
Boring abandoned at 4 fl per PM due to refusal on 02/07/06. 
Boring completed south of Pump Islands. llocus ·1-,- ''W" 



BORING LOG Page I of I • Well No: SB-8 

:w - -­iw..w:..:.....;;www 
~------ ·-" ---,,J) 

Chevron Site No: 305192 

Site Location: 9816 271st St NW, Stanwood, WA 

Date: 02/07/2006 
Frorn Science to Solutions••~• 

Client: Chevron 

Consultant: SAIC, Bothell, WA 

Logged By: T King, A. Wells 

6 
L> 

" 0:: 
Depth Ft 

0 

•• 
5 • '-

L 

fvloisl. 

Moist 

Moist 

Wet 

Driller: Geotech Explorations Inc. 

Drilling Method: Hand Auger, Air-Knife 

Sampling Meth_od: Grab Sample 

Soil ! 

Total Depth: 8.0 Ft 

GW Depth: 5.0 Ft 

Blmv 

Count PPM Code poi! Palterr Sci! Description 

GP 

1.9 

CL 

203.2 

613 

ML 

217 

I 

• Brown grave! w;th sand and silt no sheen. no 
: odor (fill) 

. .._ ______________ __, 

Brownish gray fine sandy sill. no sheen. slight 
odor. Collected S8-8-6. 

8.0 _J __ _ 

Boring abandoned at 8 ft per PM on 02107106. Boring completed 
north of pump islands. 



BORING LOG c'age 1 01 ·1 Well No: SB-9 

Chevron Site No: 305192 
~~ ,.,,,,_.. ... "''·'' __ ,...,,,._,,,_ ... -- - -- Site Location: 9816 271st St NW, Stanwood, WA 

.....,:.w......;w ww 
~----.. "-,,-- ·01) Date: 02/07/2006 

Frorn Science to Solutions,:,, 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 5.0 Ft 

Consultant: SAIC, Bothell, WA Drilling Method: Hand Auger GW Depth: 4.0 Ft 

Logged By: T King, A Wells Sampling Method: Grab Sample 

> 
Blow Soil I ' 0 

u 
Q Deplh Ft fvloist. PPM Code Soil Pul!erd Sc:il 0Gscription er: Count ; 

0 •··;,,:::· '.;/1// 
~

/ .. / 

• .. · / 

(,'..···0: 

~'.</ 

~

/'/ 

I:<:'•/ .•. · /_ 
~ 

/ .. • 
/'./_/ 

/ .• -/ 

;%:'.'.// 
Moist CL ~ Gray clay, no sheen. no odor. 

% 
~

''% • 
., 

. ~ 
~ . /, 
//~/ / 
// /~/ 
/ /// 

, , 
-

Moist 28.6 ML Gray silt, no sheen. no odor. 

s.o--
Boring abandoned at 5 tt per PM on 02107/06. Boring completed 
SE of pump islands. :tlocus 

i"f' '1'·"' 



BORING LOG Page I of 2 Well No: SB-10/MW-3 

Chevron Site No: 305192 

(h.evronliexaico Site Location: 9816 271st St, NW, Stanwood, WA 

Date: 02/08/2006 

Well Diameter: 2 in Driller: Geotech Explorations Inc. Total Depth: 20.0 Ft 

Well Depth: 14 Ft Drilling Method: Air-Knife, Direct-Push GW Depth: 3.0 Ft 

Well Screen: 4-14 Pre-Pack Well Sampling Method: Grab Sample, Dual-Tube Sampler TOC Elevation: 99.16 

Filter Pack: Silica Sand Consultant: SAIC, Bothell, WA Well Casing: Sch 40, 0.10 slo 
> 
0 u 
0 

CI'. 

Depth 

Fl 
0 

I • 

Moist. 

Moist 

- - 1----l 

Moist 

5 -- 1-----1 

Wet 

Wet 

Moist 

Blow 

Cnt PPlvl 

28.3 

1238 

497 

98.2 

Soil I Soil 

Code Pattern 

GM 

.Soil Descrlptio11 

Bro,,-vn gravel W;\!l sill and f:ne to medium sand, 
no odor, no sheen (fii!). 

~ ~;;:/ 

[%'./, 
CL ~~/;, ,; Gray clay, no sheen no odor Grades to slrght 

[~~: odor at 4 feet 

'----"r,//;'1------------l 

ML 

Brownish gray fine sandy sill with occassional 
fine gravel, slight sheen, slight odor. Collected 
S8-10-6. 

Gray to black dayey si!l, no sheen, no odor. 

Gray silt with organics, no sheen. no odor. 
Collected SB-10-16. 

10 - I.. - - -~L- -- .__ - - _..__ - ........... 

ysoring GW Depth ------------------- -

\.'\fell Consl1 uction 

.~~ 
= •-e 

~~ ... ~ 

a 

" f.... 
Is 2 

11. 
@ r; 

C 

:c 0 

0 0 

Jg 
_£ 
0 C •• oow_ 

y 
.. " 

.... 1-- ... , 

,..,,--

.... ,--
···-~----

.. .. :....__ .... 
.... ,___ .. .. 
.... :,___ ... . 

. ... j._ .... 



BORING LOG Page 2 of 2 Well No: SB-10/MW-3 

Chevron Site No: 305192 

Site Location: 9816 271 st St, NW, Stanwood, 'NA 

Date: 02/08/2006 

Well Diameter: 2 in 

Well Depth: 14 Ft 

Well Screen: 4-14 Pre-Pack Well 

Filter Pack: Silica Sand 

> Depth I Blow 0 

I u 
® Moist. PPM IL Fl ' Cnl 

10 ' 7•)~· 

'"" 

131.7 

266.9 

15 -1- Moist 

73.1 

2.4 

0.0 

Driller: Geotech Explorations Inc. 

Drilling Method: Air-Knife, Direct-Push 

Sampling Method: Grab Sample, Dual-Tube Sampler 

Consultant: SAIC, Bothell, WA Well Casing: Sch 40, 0.10 slo 

Soil 

Code 

ML 

Soil 

Pzittcrn 

: 

Soil Des,:-:ripticn 

Gray sflt with organics, no sheen, no odor 
CoJJecled S8-10-16. 

f-- 20. ._ c_ __ L_ _ _L---::--,-_j_---c...J.c"--LL,..U..,,----,-----,--,--;-;::c,--:---------' 
Boring completed fn product fine trench from USTs lo 
pump 1s!and. Installed MW-3. 

Total Depth: 20.0 Ft 

GW Depth: 3.0 Ft 

TOG Elevation: 99.16 



BORING LOG f"age 1 of 2 

- - --..,,..____,._ __ 
---i:P".'·.-----------.---- (\!) 

Frorn Science to Solutions•M 

Well No: SB-11 

Chevron Site No: 305192 

Site Location: 9816 271st St NW, Stanwood, WA 

Date: 02/08/2006 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 19.0 Ft 

GW Depth: 5.0 Ft Consultant: SAIC, Bothell, WA 

Logged By: T, King, A Wells 

Drilling Method: Hand Auger, Air-Knife, Direct-Push 

Sampling Method: Grab Sample, Dual-Tube Sampler 

1---------------~-------- ___________________ L ________ _ 
> 
0 
u 
0 
a: Depth Fl 

0 

' , 
5 - -

10 --

fvloist. 

Moist 

Moist 

Wet 

Wet 

Dlow 

Count Ff'/;l 

4,463 

772.4 

1,232 

672 

Soil 

Code 

GP 

ML 

Soil Descrip!io11 

• Brown gravel With fine to mod1Gm sand and si!t 
• no sheen, slight odor (fiil). 

Brownish gray sill with occass[onal fine gravel, 
moderate sheen, strong odor. Collected SB-11-6. 

Gray clayey silt, slight sheen, slight odor 

--------- ----- ----- ----- - - - - - ----------------------



BORING LOG Pa9e 2 of 2 Well No: SB-11 

- - Chevron Site No: 305192 
-•~<••~~ 

.. Site Loc;=ition: 98IG271stSt NW, Stan\.vood, WA "'"--'_,_, .,w";., • .... ,_,,~ ,~-;; • 
- •• ·--,..,~~~~rr-f.<"~1'-i:-.. 

.... .,..,. -..;- ·-.',J _,i_,'/ .. ·-·· ;.;_(_,!i,};.d '¼~U':.1./44,•i" Date: 02/08i200G 
Fron1 Science to So/ution.s•:,, 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 19.0 Ft 
Consultant: SAIC, Bothell, WA Drilling Method: Hand Auger, Air-Knife, Direct-Push GW Depth: 5.0 Ft 
Logged By: T. King, A. Wells Sampling Method: Grab Sample, Dual-Tube Sampler 

> i 

I 
Blow Soil I i 0 

u I 
b~,:i ?n!!~r:~ 

,, Dqdh Fl fv1oist. FF!·-:1 .S('i! D;;-:,crip!'.oi: (L : Count Cuds:: 
j 10 

:'.'.il?. 
j ' j i 

• 

' Wet i Gray clciycy silt, sli~Jhl sheen, shght odor. 

291.7 

Wet Grades to no odor 

540 
ML 

15 -f-

Wet Grades to slight odor. Collected SB-11-14. 

168.3 

·. 

Moist Gray fine sandy sill, no sheen, no odor_ Collected 
SB-11-1R 

247.3 

233 
19. 

Boring completed east of o!d UST excavation. 

:::Locus 



BORING LOG c'age I ol 2 Well No: SB-12 

,. _ __,..,__., ,,...,.. ..., .. - Chevron Site No: 305192 
-· 

Site Location: 9816 271st St, NW, Stanwood, WA - - _..,. 
:..---=-w :w w ... ·-·-~--------, (iJ) Date: 02/07/2006 

Frorn Science to So!ulions 1M 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 21.0 Ft 

Consultant: SAIC, Bothell, WA Drilling Method: Hand Auger, Air-Knife, Direct-Push GW Depth: 4.5 Ft 

Logged By: T. King, A. Wells Sampling Method: Grab Sample, Dual-Tube Sampler 

--·- ··-> 
0 

I 
Blow Soil I j u 

" Ot:f::lll Ft Moist. PPLI Code $oil Patterr Soil Description [L Count 
0 

//;.,,;· /1// : .. • .· / . . 

½

•• ·/:,>/,> . . . 
,/', / / 

,···///• 
Moist 

~
///' Blackish gray silty clay, morJerate sheen. 

~
/½_,'./ s!rong odor. • 

332.7 ·,½/; 
~

/'./'.;/ .. /.< 

1/
. 

1/::'.>;~~ --:-'-<> ;< 
' r Wet 4,367 vV'·~~'.'., Gray day, black mollling with organics, slight 

sheen, moderate odor . - CL 

~

/// 
5 - 1--

/~ 

1,127 I 
Moist I Grades to dark gray clay, 

237 I~~//'/ 

" ½' 

10 - 1-- Moist ML Gray silt, no sheen, no odor. Collected S8-12-17. 
236 

11 - L-
________ ._ ____ L _____ 1._ ____ 

I .J .I. •. I. ~---------------------
tlocus ~{o· ",Y 



BORING LOG Par,1e 2 of 2 Well No: SB-12 

- - Chevron Sile No: 305192 
, . , .. ·»-•-- .. ····~-- - . SI'.•~ L'_)c:,:!ti'.Jti: sJ-)G 27·1 ~t St N\V, r.:<-·1n1:")')'·!

1 '.".'/ - ~ _,.....,.- ""·• ,CU,o' ,,,_, 

~-t;,Fl~~,.-,._ 
-"~~-----·-· il.,\;$ -~, . .:.,.ta..~ ,,!) Date: 02i0li2UOG 

Fro1n Science lo Solution~"'' 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 21.0 Ft 

Consultant: SAIC, Bothell, WA Drilling Method: Hand Auger, Air-Knife, Direct-Push GW Depth: 4.5 Ft 

Logged By: T. King, A. Wells Sampling Method: Grab Sample, Dual-Tube Sampler 

> 
I Blow i Soil h.:_,, 0 u i !'.:) D,oplh Fl l·,kisl. Cvunl FPLl Code ::i,llfcr .Seil Descri1~ncn CL 
I ' 11 I I• • i : ' I 

! 
506.1 ' ' 

' 

Moist 72.6 Gray si!t. no sheen, no odor. Collectod SB-12~17. 

15 --

ML 

39.S 

Moist 17.3 Grades to gray fine sandy sm, no sheen. no 
odor. 

20 -+-

~ 21. 
Boring competed in alley east of GPR-1 

tlocus •-;~◊-,~--



I BORING LOG Pzige l of 2 
! 

Well No: SB-13 

C11evron Site No: 305192 -- -· ... ,-· - - -·;;.-·-

---- Site Location: 9816 271st St NW, Stanwood, WA - -..... ..-....:.:..:www 
:a,----- {'i) Date: 02/07/2006 

Frorn Science to Solutions·,,.,, 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 20.0 Ft 

Consultant: SAIC, Bothell, WA Drilling Method: Air-Knife, Direct-Push GW Depth: 6.0 Ft 

Logged By: T. King, A. Wells Sampling Method: Grab Sample, Dual-Tube Sampler 

- -------·---------,, 
0 Blo'a Soil i i 
u i i 
-a ll<epth Fl fv1oisl. Counl PPbl poi! PaHeni .s :ii Dr;:;,criptic,11 

er'. Code 

0 

Moist SM 
G1ay silty f1no lo rn . .'•~,ufll s;:wd with Qfi:::'.'◊!, s+1gllt 
sheen, moderaie odor 

116.2 

1///// ///1// 

:;/ /// 
//-'./;, 

Moist 148.7 

~ 
Brownish gray ciay with black organics, moderate 
sheen, slrong odor. 

/ 

5 -- :/;;~% -::-✓1/%: . , CL /, '/ 
- ~ ~1/~0>// 

143 I'.%/ // 
t½~/ 

Wet ~~/,/ Grades to slight odor 

v;;/~ 

~
/// 
/%/ 

334 
'/ / .,,.,<,,/"½· 

Wet 13.1 ML 

j

/, I j j j/ Brownish gray hne sandy silt. heavy sheen, 
strong odor. Collected S8-13-10. 

10 - - ~--------~----------~---- -----------------------
;"locus <~· -,-,. 



BORING LOG P~19i; 2 of 2 Well No: SB-13 

Chevron Site No: 305192 - -~- ··- -· ·~- ,.._. Site Location: 9816 271st St NW, St,rnv✓0od, WA -.C"""I ___ ,........... _____ ....,. "' 

~?mr-~• fi"'",f!'-':·Y 
e"-'-Ji'W m"Ji-;¥ Aifr--- 'ial/i'i'd''<~, .. !) Daie: 02/0i'/2006 

Fron1 Science to Soiulions,,•., 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 20.0 Ft 

Consultant: SAIC, Bothell, WA Drilling Method: Air-Knife, Direct-Push GW Depth: 6.0 Ft 

Logged By: T. King, A. Wells Sampling Method: Grab Sample, Dual-Tube Sampler 

> 
I I 

Blow Soil I ! 0 I , u 
".) D,0 r111 F: Moist_ PPH S•Ji1 P:11\•.mi S,::il Jf'.:~,r:ri;":\:,:w 

Ci.'. i Cvunl Cede 
10 ! : ' I ' 8;ow;:•:;ia ,_, '?1_:_r,':~!:,~'it:\}. 'it i·.-y ;:I 

:y;n 
1/,'·~· rn a f·,-1L i d1t.:·-;;<;c,1: ! ! 

'Net SM Gray 5iHy i,r.e sand. hcc,,,y sfic,.;n_ stror,,;; o~br 

18 9 

i 
i 

Wet rlill 

I 
Gr;iy fine sandy sill, slight she01L 111ul!e1c1le udo1 

23 5 

167 
Gray silty fine sand with fine gravel, slight 

Wet SM sheen, no odor. 

40 7 

15 - -
222 

Moist ML Gray slit, slight sheen, no odor. 

60.4 

25.9 

88.6 

Molst ML 
Gray fine sandy silt with lenses of silty fine 
sand, slight sheen. no odor. Collected SB-13-10 

25.9 

39.9 
20.0-~ 

Boring completed in alley west of GPR-1. 

\['.~OCUS 



BORING LOG Well No: SB-14/MW-2 

Chevron Site No: 305192 

Ch evronlexaco Site Location: 9816 271st St NW, Stanwood, WA 

Date: 02/07/2006 

Well Diameter: 2 in Driller: Geotech Explorations Inc. 

Well Depth: 14 Ft Drilling Method: Air-Knife, Direct-Push 

Well Screen: 4-14 Pre-Pack Well Sampling Method: Grab Sample, Dual-Tube Sampler 

Filter Pack: Silica Sand 

6 Deplh 0 
0 

Ct'. Ft 

0 

' I' 
L 

Moist 

Wet 

Moist 

!:31uw 

C11t 

20 

382 

190.1 

201 

103 

10 _.L_ L - - - _l__ - - - I. - - -Y Boring GW Depth 

Consultant: SAIC, Bothell, WA Well Casing: Sch 40, 0.10 slo 

Suit I' s,,;1 
Cc.1(!e Pattern 

SM 

r// .. • 

~ 

Soi! Descrip!!cn 

G;ay to L,rown siity Lnc to rne1.hum sand witt1 
gravel and occassiona! cobble, slight sheen_ light 
odor (hi!) 

I ~ Gcay ciay with coacse sand and ocgan;cs, occass;ona 
CL ~ gcavel, slightsheen, slightodoc. Collected S8,14,4 

~ ~ /1//1/ 

~ ., l l l/. '-G,a-y sill-Ocg-anic-, tco-m 10-.5 to-11.-5 tee-t----' 

~~ L ~o-,~~n::::~:~•~::8_1:·~----

Total Depth: 17 .0 Fl 

GW Depth: 6.0 Ft 

TDC Elevation: 99.58 

\/V<c:11 Cons!n;ction 

.... 1--

····-- ... , 

····l'w .. .. 
.... l-1 ... . 

····'-- .... 

.... .__ .. ,. 
.... 1-- .... 

.... 1--- .... 



BORING LOG Page I of 2 Well No: SB-15 

-~~--==-- = =--:• Chevron Site No: 305192 .,, .. 
-· - - -- Site Location: 9816 271st St NW, Stanwood, WA 

ADl'........__W ---- F....-----· ™ <•!) Date: 02/08/2006 
FForn Science to Solutions••--' 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 20.0 Ft 
Consultant: SAIC, Bothell, WA Drilling Method: Hand Auger, Air-Knife, Direct-Push GW Depth: 14.0 Ft 
Logged By: T King,A Wells Sampling Method: Grab Sample, Duel-Tube Sampler 

> 
Blow Soil 0 I u 

0 llcplh Fl lvloist. PP!vl Soil ?alter Soi! D.-.::scriptio11 a: Counl Code I 

D 

[;,:'own ':'·ily f,r1r_> (() C(','JCSO f'.-1'" 1? >'dh (!!:NOi ,rnr.i 
Moist SM cccasss,enal cobbies, conc:e:u chun::.s. :;iig!lt sh0un, 

slight odor (fill). 

692.9 

Moist Brownish gray silt with occassional gravel, 

420.3 
no sheen, slight odor 

5 • I-

Moist Grades to no gravel, slighl sheen and no odor 

477.4 
ML 

Moist Grades lo no sheen 
557 

Wet Gray fine sandy silt, no sheen, no odor. 

10 _._ '--------- ._. ____ -----'----· '_, _, _, -· - '----------------------· 
!Locus 



BORING LOG PZlfH~ 2 of 2 Well No: SB-15 

Chevron Site No: 305192 
,-..,.;,==i.,,- = -. ----· 

Site Locillion: 9316 271 st St NV\/, St:inV✓ood, VI/\ . ., '"'·· .. ,., -~ -,,_. ;.,,· "="' .-=;.,-.. ·-·:..,.,-.,..-;,.r,,y_tf,?t ~ F;,/ 
..fuia\a.l'.."\:?,;,;'.t:;),;;-' .A.:if' -··- "1eiM. tJ;S/ '<).:~;4~_g ,,_,., Date: 02/08/2006 

Frorn Sc:ionco to S0Julions 1·~' 

. 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 20.0 Ft 

Consultant: SAIC, Bothell, WA Drilling Method: Hand Auger, Air-Knife, Direct-Push GW Depth: 14.0 Ft 

Logged By: T. King, A Wells Sampling Method: Grab Sample, Dual-Tube Sampler 

> I I Blow 
I I Soil I 0 u 

ru i Deplh F! l'iln!st. Cu.1nl PPI.I Cude ~::•id Pc11tar S::i! D•::,c.:-:rir-!;r,n u:: . ' 
10 j,JS.2 : 

Wei i Grny fme safidy si!t no sheen. no odor 

I' I 

416.4 

' • 
13 

15 - '- Ml 
Moist Grades to Moist. Collected SB--15-14 

570.1 

164.1 

Moist Grades to with occassional wood debris 

1.1 
20. ' Boring completed south of GPR-3. 

tLocus 
'::/V '"J" 



BORING LOG f.1;_1,:1,.; I of 2 Well No: SB-16 

·,-~-.. -,-....- -~"'" = _,_,....~..,... Chevron Site No: 305192 
----· ·- ----·----;:----,· --------. ---·--

9816 271st St NW, ----- ....... •--· Site Location: Stanwood, WA = ---~)lo 
~ ... mi::::=;~- '" 

M~l:Y ~ n·•·-~·,,,:, Date: 02/08/2006 
Frorn Science to Solutions,.-,, 

Client: Chevron Driller: Geolech Explorations Inc. Total Depth: 20.0 Ft 
Consultant: SAIC, Bothell, WA Drilling Method: Hand Auger, Air-Knife, Direct-Push GW Depth: 4.0 Ft 
Logged By: T. King, A. Wells Sampling Method: Grab Sample, Dual-Tube Sampler 

b I Blv,1 Soil u 
oil Patten 

1 '" Deplh Ft Moist. r0 Plvl Soi! Description 0:: Count Code 
0 

i 
i 

' I ' ' Moist 

I 
G'.ay 1;1',_, ;;;:inc:,, sdt ·,\,;\:; q:0v/o',. s'1r;ht si,0en, 
no odor (fill). 

18.7 I 

' • Gray sill with wood fragments, slight sheen, slight -~ Wet 
odor(fi!i) 

4.208.3 

5 -t- ML 

• 
1,432.6 

Wei Grades to no wood fragments. 

1,108 

Wet Gray silt, oo sheen, no odor. 

10 -~ ---------L----L---------• '-· -· -· _,. ----------------------
,i;'1,.ocus 



BORING LOG Pzige 2 of 2 Well No: SB-16 

=---<,,.,=.,,_.,. ·- """'!. - =·•=-
Chevron Site No: 305192 

---
Site Location: 93·15 271st St N\/V, St.JnVlood, VI//\ - ., ... ~. . ., __ ,, ·--~ __ ,,. ----~----,.. 

A'i-W-''.HU.>;~.c;:';::~ -----~:;-~~~1;S:¢,$W ('.'-' Date: 02i08/2006 
Frorn ~'-::>'ciunc:u to 80/uLions,,.., 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 20.0 Ft 

Consultant: SAIC, Bothell, WA Drilling Method: Hand Auger, Air-Knife, Direct-Push GW Depth: 4.0 Ft 

Logged By: T. King, A. Wells Sampling Method: Grab Sample, Dual-Tublc Sampler 

> i Blow I I 
Csu~;~ ~oil PaltcJ 

0 
u 
a, Depth C! Moist. PPM I S:;il ~c-::,c:.r,rir!irn~ u.: Cc.unt 1 ' rn 

387.G 

.. 

l 
\V0t G'cl/ ;.,!! ""'J :,;:·,., .. 

"UQX;/ 

65.8 

ML 

131.6 

15 -+-

161.6 
Gray fine sandy silt. no sheen, no odor_ Collected Moisl 
SB-16-14 

43.9 

28.6 

Moist SM Gray Silty fine to medium sand. no sheen, no odor. 

0.0 
20.0-~ 

Boring completed !n alley west of SB-13. 

'!:l,.ocus 



BORING LOG Well No: SB-17 

Chevron Site No: 306192 ~---. -. ~ ---.-. ,,,__, __ ,_,-,,-~.,...-
_::;:·;.:.:_;_:;:-=--.::=--==- ~- ~- ___ _; _-"· • ....:._, __ ' - ·:•,c_-c-_c==· 

_:=c::;;;"":'§;:-~; ,...,.,. "'~ ·- , _ _,, __ _ 
_,.,:;rv:,i:,;""!(;.v-~{~:.::;;:~;c-;~-:;f----

A[,,;.._,_..,..,,,,_.,, •• ~ \P.J. /i:11 -'<i~ ,,,-:, 

Site Location: 9816 271st St NW, Stanwood, WA 

Date: 02/08/2006 
Frorn Science lo Solutions•:·., 

Client: Chevron 

Consultant: SAIC, Bothell, WA 

Logged By: T. King, A Wells 

b 
u 

'" o:'. Depth Ft 

0 

fv1oist. 

Wet 

Driller: Geotech Explorations Inc. 

Drilling Method: Air-Knife 

Sampling Method: Grab Sample 

Elow 

Count PP/vi 
Soil ; 

Code koil Patten' 

SM 

, r 
2.0 -

Boring completed east of S8-12, refusal in alley at 2 
ft bgs, abandoned at 2 ft on 02/08/06. 

Total Depth: 2.0 Ft 

GW Depth: 2.0 Ft 

Soil Description 

Brown silty fine to medium sand. no sheen, no 
odor Concrete pad refusal at 2 feet 



BORING LOG 

·-·. ____ , __ 
--·•«w ---

~----!';'.':"_w_-~~~-:~;~.~~: ·- ~g,=.j'j,_}:~::C!fc:===:--
~,.AW___ lrn~ ~ \:-,~ ,,,) 

Fron1 Scionc:o to Solutions•r., 

Well No: SB-18 

Chevron Site No: 305192 

Site Location: 9816 271st St NW, Stanwood, \f\/A 

Date: 02/09/2006 

Client: Chevron 

Consultant: SAIC, Bothell, WA 

Logged By: T. King, A. Wells 

Driller: Geotech Explorations Inc. 

Drilling Method: Air-Knife, Direct-Push 

Total Depth: 20.0 Ft 

GW Depth: 3.5 Ft 

Deplh Fl 

0 

' . 
- -

10 -L-

/v1oisL 

Wet 

Moist 

Sampling Method: Grab Sample, Dual-Tube Sampler 

B!ov-1 

Count PPM 

1.605 

1,902 

478 

282 

Soil 
Code Doil Patten 

ML 

Soil Description 

G''.!',' ~ -,,., '.·:•;_, 1,_1 JC'~'] ,,rn ST''j ,·rt•· ')':c1s<;;:_1•1:il 

\-):0~-L·-.; o S'i(:G:: $:,tfJ odo; (fall). 

Gray silt with wood debris and occasslonal gravel, 
no sheen, slight odor (fill) Collected SB-18-4. 

Gray silt with occass!onal fine sand, no sheen, 
no odor. Collected SB-18-14. 

L.. ________ L.. ____ ,_ _____ L.. ___ • , ., • · _, -1- L ____ - - ____ - - - - ___ - - - -



BORING LOG Pc1ge 2 of 2 

_,,_,~r,•.~-"'-·._,,. -~" """""' --'-'""'==-"' 
" ------. 

. .,,,, __ . .,_.~-·- --~ ·---· ·--·~ ._,.. -~-..-..,,--------,,,_.-"' 
.!.~~""~""~~---n-"'17-""'f 

~1,.•;-;,0,,;1,c..t;~i~i.s"' .,,_.;,/ - hi.I. i0;/ '"'i~,,;:,.;,,:ea; (•f) 

Well No: SB-18 

Chevron Site No: 305192 

Site Location: 8816 271st St NW, St:im·;ooJ, W/\ 

Date: 02/09/2006 

Client: Chevron 

Consultant: SAIC, Bothell, WA 

Logged By: T. King, A. Wells 

Driller: Geotech Explorations Inc. 

Drilling Method: Air-Knife, Direct-Push 

Total Depth: 20.0 Ft 

GW Depth: 3.5 Ft 

> 
0 u 

" u'. Dcplh Ft 

10 

15 - -

20. -

Sampling ~ .. fothod: Grab Sample, Dual-Tube Sampler 

Mmst 

Blow 

Count PPM 

94 

152.5 

77.9 

94.3 

27.6 

Boring completed north of GPR--4. 

ML Gray silt with occassional line sand, no sheen, 
no odor. Collected SB-18-14. 



BORING LOG 

-- -- ~-~ ·co-•:,__ __ _ 
-----· --_,_...,~~t.~=-.r,;~-t~.':f-------· 
~~~--- 't.l,;l JS;/ •1.c,::.-,.,,-mm:·•17 ,,_.::, 

Frorn Scicncu to Solutions•-·-, 

Well No: SB-19 

Chevron Site No: 305192 

Site Location: 9316 271st St NW, Slanwood, I/VA 

Date: 02/08/2006 

Client: Chevron 

Consultant: SAIC, Bothell, WA 

Logged By: T. King, A. Wells 

Driller: Geotech Explorations Inc. 

Drilling Method: Air-Knife, Direct-Push 

Total Depth: 20.0 Fl 

GW Depth: 1.0 Ft 

z; 
u 
Q) 

Ct'. Deplh Ft 

0 

--

10 -L-

Moist. 

Moist 

Wet 

Moist 

Sampling Method: Grab Sample, Dual-Tube Sampler 

Blov1 

Count PPlvl 
Soil ' 

Code koi! Palterr 

SM 

16 2 

114.2 

ML 

ML 

Soil Description 

Hrown snty he sa1ad. roots act: occe,ss<onal 
gravel. no sheen, slight odor (fill) 

Light gray fine sandy silt. with roots and wood 
debris, no sheen, slight odor (fill). 

No Recovery. 

Brownish gray silty fine to medium sand, no 
sheen. no odor. 

_____ ._ ____ ,_,_,_1_r_ L----------------------

tlOCUS ;,s,--,,,,, 



I BORING LOG P;1~1e 2 of 2 Well No: SB-19 

Chevron Site No: 305192 -- ,,-.-, .c-, -.--.. ., ... ,,-,---
--- - -- --- ------- Sito Location: s3·;s 271st St i'JI/"-/, S'.=inviooc), 1./V/\ --- ... '• ·------ ... , '. . . ..... , . -"""---.. --."'""'"-,.,_"" ••• ""...,,'·'·.,.----

§'!'r >'"•a:=:; . .,_,,1--~,,..r ,,-.,,r--------
~f- ,.:,.,,, ,',;".;,:,:.✓'.,_._,; --- )' -i - ,J ···J;.~;~'d ·Y.• Dat8: 02/08/200!3 

Fi 01 r, Sc.:ic, tc:c lo s·olu/ion~'3'-'· 1 

Client: Chevron Driller: Geotech Explorations Inc_ Total Depth: 20.0 Ft 

Consultant: SAIC, Bothell, WA Drilling Method: Air-Knife, Direct-Push GIN Depth: 1.0 Ft 

Logged By: T King,A V/e!ls Sarnpling kicthod: Grr-Jb S,1mple, ou~:il Tu~:c :).:iJ; ·i;:<;f 

> I l Blow l Soil I - i 0 I 0 
(:) Der!h Ft i 1°,10:st PPM S0d Pc"Jttcni ::">:i! Cc:::::.crii~'.ic;n CL I Cuunt j Cede 

10 ~ L',1v.-;•·s: \)'Ct,-~ :; k·;:; tu ,,1,Jr.J!u111 sw:d, no 
1\';01st 2,8 

s!100n, no oC!o; 

- : 

6 

1,9 

15 - L ML Gray fine sandy sdl no sh~en, no odor. Bentonile 
Moist added at 9 feet to keep hole open_ Hole still caving 

at 16 feel. Little recovery lo 20 feet. Collected SB-19-12 

3,8 

2,6 

0,9 
20, 

Boring completed north of GPR-3 and GPR-2. 
c _ Locus _::, 



----~--- --· ·--·· - ---~--· .. ,. _____ .,_ 
., -· ·-·-

BORING LOG ~'<i 1,; 1 of 2 Well No: SB-20 

Chevron Site No: 305192 --~-~--,- -~ -- -~'-"' - ·--------- . ---·----- Site Location: 9816 271 st St NW, Stanwood, WA ,., ~------ ,__,, -~ h - -.;;=··:.o_,_,.,··-~, . ....-----.,,,..,-,.,,~ 
,~'c/',p;::-r.::.::::; ""n;-----,,;;; T"f;'ia 

..r~-,,':l}:.~r ..,;;;.rr-- w..1 ii'irt ~.riwT '"') Date: 02/08/2006 
FnJ1n ,Science: ,o Su!ulions'-"·' 

Client: Chevron Driller: Geotech Explorations Inc. Total Depth: 20.0 Ft 

Consultant: SAIC, Bothell, WA Drilling Method: Air-Knife, Direct-Push GW Depth: 4.0 Ft 

Logged By: T. King, A Wells Sampling Method: Grab Sample, Dual-Tube Sampler 

b Blc'.-V Soi! ' V 

~oil Palterr "' Depth Fl lvloisL Count PPlvl Code Soi! Oescriplion Ct'. 

0 

i'-llo1st Gray silty. no sheon. shg/11 odor (fill) 

3.8 

' -. '- Wei Grades to oa:assiona! fine gravel (fill). 

20.1 

5 -L ML 

40.1 

Wei 
Grades to no gravel with occassional wood debris 
(fill). 

9 

Wet Grades to no wood debris (fill) 

10 _L_ 
________ L ____ ----- - --- '_, ., . ---------------------· 

:1;~ocus 



BORING LOG Pc1;w 2 of 2 I Well No: SB-20 

Chevron Site No: 305192 
,,e--,.--,~,--_;=,-,,.-., ... '" ""-'!'"' _' .. ·:.::"':'.'.------- Site Location: '.J3'15 271st St NW, Stanv;ooJ, \:'\!.". •~«•-=•-;,~ ~,,.~ "... ··-' • 

---✓-~~~p.;;----
,#:.',,":.~\;s.'.iU;'.;c\f,,, •.. ,iii/~·--- h'.i4,..'I ' "i•·\\,<,,'Oi<••-ll1" ·,•:".' Da:e: 02i08i20U6 

r~rn,n Sciuncu lo SoluLions•,-..• 

Client: Chevron Driller: Geotech Explorations tnc. Total Depth: 20.0 Ft 

Consultant: SAIC, Bothell, WA Drilling Method: Air-Knife, Direct-Push GW Depth: 4.0 Ft 

Logged By: T. King, A. Wells Sampling Method: Grab Sample, Dual-Tube Sampler 

> 

I Blow I Soil I 
0 ! 0 

"' Dcplh Fl r•/lolst. PPt:I Soil Patten Soil Description 
0:: ' Count : Code 

10 ' 3.8 

Wet Grades to no wood dobns (fill) 

1.7 ! 

Moist 
Grades to some wood debris and septic odor (fill) 
Collected SB-20-14. 

1.6 

15 - - ML 

1 

Moist Grades to no odor. 

0.8 

0.5 

20. ~ 

Boring completed south of GPR-2. 

tl,,.ocus 



\Nell No: SB-2·I i BOl?ING LOG 

I .~~ k--•--, 

---=-----
Chevron Site No: 305192 

---------~-::. --:::.:; ;:::;--- -·-

--===,;;:;--,.,,i. :=cc=-~-... =-=--:;....ii-:"===-
~,n,•;,,.,~,m~ ~ • ~ M °<!'~'l.".-"7F',-'.:W ,,_,·:, 

Site Location: 9816 271st St NW, StZJnwood, \/VA 

Date: 02/08/2006 
riu111 Science lo So/uliun:::,·,.,. 

Client: Chevron 

Consultant: SAIC, Bothell, WA 

Logged By: T King, A Wells 

?: • ' 
u 
cl! Depth Ft Moist. 

0 

Moist 

' r 

5 - f- Wet 

Driller: Geotech Explorations Inc. 

Drilling Method: Air-Knife 

Sampling Method: Grab Sample 

Blm·, 

Count PP1v1 

64.3 

298.1 

Soil i 

Code ~oil Patten 

ML 

8.0 - '-
Boring completed immediately north of GPR-3. 

Total Depth: 8.0 Ft 

GW Depth: 4.0 Ft 

Soil Description 

DafK brown line sandy s1!1 w,lh org~rncs. no sheen, 
no odor. 

Grades to Gray silt. Collected SB-21-0. 

No Recovery, 



BO,~ING LOG Well No: SB-22 

Cl1evron Site No: 305192 

Site Location: 9816 271st St NW, Stanwood, IN/'\ 

Date: 02/09/2006 
Prorn Sc:iunc:u Lo S'o/uliono ,.-.• 

Client: Chevron 

Consultant: SAIC, Bothell, WA 

Logged By: T. King, A. Wells 

> 
0 
u 

" (L 
Depth Ft 

0 

, . 
• -

10 - -

Moist. 

dry 

Dry 

Wei 

Wel 

Moist 

Moist 

Driller: Geotech Explorations Inc. 

Drilling Method: Air-Knife, Direct-Push 

Total Depth: 20.0 Ft 

GW Depth: 2.0 Ft 

Sampling Method: Grab Sample, Dual-Tube Sampler 

Blow 

Count PPM 
Soil I 

I . 
Code poil Patter, 

AS 

CMT 

' 

237 6 

115.9 

ML 

382.6 

68 

Soil Description 

Asptia\l, 4 inches (fi!ii 

Concrete, 6 inches (f;!i) 

Gray sill with fine sand and organics, slight 
sheen, strong odor {fill} 

Grades to moderate odor (fill}. 

Grades to slight odor with wood debris (fill) 

Grades to no sheen and no odor. Co!!ecled SB-22-14 

----- ----- - - - - -' -----------------------



BORING LOG W~II No: SB-22 

Cl1evron Site ~h 305192 

Sitb Location: 9816 271st St NW, St::inwooc!, W/\ 
! 

Uc/te: O2109i2OUG 
Fron, Sc:ioncc lo SofuUons'''' 

Client: Chevron 

Consultant: SAIC, Bothell, WA 

Logged By: T. King, A. Wells 

Deplh Fl I Moist. 

10 

Moist 

I 
Driller: Geotech Explorat/ons Inc. 

Drilling Method: Air-Knill, Direct-Push 

Total Depth: 20.0 Ft 

GW Depth: 2.0 Ft 

Sarnp!ing Method: Grab pamplc, Dual-Tube S~mp!r:r 

Blow 

Count PF'lvl 

78.2 

141 

162.1 

191.2 

141 

66 

Soil I 
Code roil Palterr Soil Description 

ML Grades to no sheen and no odor. Collected S8·22-14. 

20. .._ 
Boring completed east of SB· 11. 



66

78

60

SB24-S-2.0

SB24-S-8.0

SB24-GW-10.0

0

1

1

0

0

0

0.0 to 0.4 feet: GRAVELLY SAND (SW); brown; 50% sand, fine to coarse; 40% gravel, fine to
coarse, subangular to subrounded; 10% organic material (woody debris); loose; no odor;
moist.

0.4 to 0.7 feet: Light gray, pulverized rock.
0.7 to 2.1 feet: SILT (ML); gray; 90% fines, medium plasticity; 10% sand, fine to medium; firm;

orange mottling; no odor; moist.
2.1 to 3.3 feet: CLAY (CL); gray; 90% fines, high plasticity; 10% sand, fine to medium; firm;

orange mottling; no odor; moist.

3.3 to 5.0 feet: NO RECOVERY.

5.0 to 8.9 feet: CLAY (CL); dark gray; 100% fines, high plasticity; soft to firm; no odor; moist.

8.9 to 10.0 feet: NO RECOVERY.

10.0 to 13.0 feet: CLAY (CL); dark gray; 100% fines, high plasticity; soft to firm; no odor; wet.

13.0 to 15.0 feet: NO RECOVERY.

Total Depth = 15.0 feet bgs

Project Name
Project Location
Start/End Date
Driller/Equipment
Geologist/Engineer
Sample Method

Raplee Soil and Groundwater Data Gaps
9816 271st St NW, Stanwood, WA
10/14/2024 to 10/14/2024
Holt Services, Inc./Track-Mount Direct Push
B. Murphy
Core Barrel

Surface Elevation (feet)
Northing
Easting
Total Depth of Borehole
Outer Hole Diam

15.0 feet
2 inch

Sheet
1  of  1SB-24

Geologic Borehole Log
Project Number
M1030.08.003

Boring Number

W
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Soil Description

NOTES:

1) Depths are relative to feet bgs. 2) bgs = below ground surface. 3) ID = identification. 4) PID = photoionization detector. 5) ppm = parts
per million.

Reconnaissance Well Completion Details
5.0 to 15.0 feet bgs: Temporary polyvinyl chloride slotted screen.

Borehole Abandonment Details
0 to 15.0 feet: 2.0-inch borehole.
0 to 15.0 feet: Bentonite chips hydrated with potable water.

    Soil becomes wet at approximately 10.0 feet as observed in the core liner at time of drilling.      Water level measured at 2.61 feet,
following temporary well installation on 10/14/2024.
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46

56

SB25-S-2.0

SB25-S-5.5

SB25-GW-10.0

1

1

1

1

0

0

0.0 to 0.3 feet: SANDY GRAVELLY WOODY DEBRIS; brown; 20% sand, fine to medium; 30%
gravel, fine to coarse, subangular to subrounded; 50% organic material (woody debris); loose;
no odor; moist.

0.3 to 0.8 feet: SILTY SAND WITH GRAVEL (SM); brownish gray; 30% fines, nonplastic; 60%
sand, fine to coarse; 10% gravel, fine to medium, subangular to rounded; loose; no odor;
moist.

0.8 to 1.2 feet: SAND WITH SILT (SW-SM); brownish gray; 10% fines; 90% sand, fine to coarse;
trace gravel, fine to medium, subangular to subrounded; loose; no odor; moist.

@ 1.1 feet: Pulverized rock.
1.2 to 2.7 feet: SILT (ML); brown; 90% fines, medium plasticity; 10% sand, fine; firm; orange

mottling; no odor; moist.
2.7 to 5.0 feet: NO RECOVERY.

5.0 to 5.4 feet: SILT (ML); brown; 90% fines, medium plasticity; 10% sand, fine; firm; orange
mottling; no odor; wet.

5.4 to 7.3 feet: CLAY (CL); gray; 100% fines, high plasticity; trace sand, fine; soft to firm; no odor;
wet.

@ 7.2 feet: Trace peat.
7.3 to 10.0 feet: NO RECOVERY.

10.0 to 12.8 feet: CLAY (CL); gray; 100% fines, high plasticity; trace sand, fine; soft to firm; no
odor; wet.

@ 12.1 feet: Trace peat.

12.8 to 15.0 feet: NO RECOVERY.

Total Depth = 15.0 feet bgs

Project Name
Project Location
Start/End Date
Driller/Equipment
Geologist/Engineer
Sample Method

Raplee Soil and Groundwater Data Gaps
9816 271st St NW, Stanwood, WA
10/14/2024 to 10/14/2024
Holt Services, Inc./Track-Mount Direct Push
B. Murphy
Core Barrel

Surface Elevation (feet)
Northing
Easting
Total Depth of Borehole
Outer Hole Diam

15.0 feet
2 inch

Sheet
1  of  1SB-25

Geologic Borehole Log
Project Number
M1030.08.003

Boring Number

W
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y Sample Data
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Soil Description

NOTES:

1) Depths are relative to feet bgs. 2) bgs = below ground surface. 3) ID = identification. 4) PID = photoionization detector. 5) ppm = parts
per million.

Reconnaissance Well Completion Details
5.0 to 15.0 feet bgs: Temporary polyvinyl chloride slotted screen.

Borehole Abandonment Details
0 to 15.0 feet: 2.0-inch borehole.
0 to 15.0 feet: Bentonite chips hydrated with potable water.

    Soil becomes wet at approximately 5.0 feet as observed in the core liner at time of drilling.      Water level measured at 3.45 feet,
following temporary well installation on 10/14/2024.
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60

SB26-S-2.0

SB26-GW-13.0

0

0

0

0

0

0

0.0 to 1.8 feet: GRAVELLY SAND WITH SILT (SW-SM); brown; 10% fines; 60% sand, fine to
coarse; 30% gravel, fine to coarse, angular to rounded; loose; no odor; moist.

@ 1.6 to 1.8 feet: Chunk of wood.
1.8 to 2.2 feet: CLAY (CL); gray; 100% fines, high plasticity; trace organic material (peat); firm; no

odor; moist.
2.2 to 5.0 feet: NO RECOVERY.

5.0 to 7.6 feet: CLAY (CL); gray; 100% fines, high plasticity; trace organic material (peat); soft; no
odor; moist to wet.

7.6 to 10.0 feet: NO RECOVERY.

10.0 to 12.7 feet: CLAY (CL); gray; 100% fines, high plasticity; soft; no odor; wet.

12.7 to 13.0 feet: SILTY SAND (SM); 30% fines, nonplastic; 70% sand, fine to medium; medium
dense; no odor; wet.

13.0 to 15.0 feet: NO RECOVERY.

Total Depth = 15.0 feet bgs

Project Name
Project Location
Start/End Date
Driller/Equipment
Geologist/Engineer
Sample Method

Raplee Soil and Groundwater Data Gaps
9816 271st St NW, Stanwood, WA
10/14/2024 to 10/14/2024
Holt Services, Inc./Track-Mount Direct Push
B. Murphy
Core Barrel

Surface Elevation (feet)
Northing
Easting
Total Depth of Borehole
Outer Hole Diam

15.0 feet
2 inch

Sheet
1  of  1SB-26

Geologic Borehole Log
Project Number
M1030.08.003

Boring Number
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Soil Description

NOTES:

1) Depths are relative to feet bgs. 2) bgs = below ground surface. 3) ID = identification. 4) PID = photoionization detector. 5) ppm = parts
per million.

Reconnaissance Well Completion Details
5.0 to 15.0 feet bgs: Temporary polyvinyl chloride slotted screen.

Borehole Abandonment Details
0 to 15.0 feet: 2.0-inch borehole.
0 to 15.0 feet: Bentonite chips hydrated with potable water.

    Soil becomes wet at approximately 10.0 feet as observed in the core liner at time of drilling.      Water level measured at 4.56 feet,
following temporary well installation on 10/14/2024.
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0

SB27-S-2.0

SB27-S-7.5

SB27-GW-10.0

0

20

2

2

2

2

2

0.0 to 0.2 feet: WOODY DEBRIS; single gravel chunk; dry.
0.2 to 0.8 feet: GRAVELLY SAND (SW); brown; 80% sand, fine to coarse; 20% gravel, fine to

medium, subangular to subrounded; loose; no odor; moist.
0.8 to 2.2 feet: SILT (ML); brownish gray; 90% fines, medium plasticity; 10% sand, fine to

medium; trace gravel, fine, subangular to subrounded; firm; orange mottling; moist.
@ 1.5 to 2.2 feet: Moderate petroleum hydrocarbon-like odor.
@ 1.8 to 2.2 feet: Dark gray staining.
2.2 to 5.0 feet: NO RECOVERY.

5.0 to 7.7 feet: CLAY (CL); gray; 100% fines, high plasticity; soft; slight petroleum
hydrocarbon-like odor; moist to wet.

7.7 to 10.0 feet: NO RECOVERY.

10.0 to 15.0 feet: NO RECOVERY.

Total Depth = 15.0 feet bgs

Project Name
Project Location
Start/End Date
Driller/Equipment
Geologist/Engineer
Sample Method

Raplee Soil and Groundwater Data Gaps
9816 271st St NW, Stanwood, WA
10/14/2024 to 10/14/2024
Holt Services, Inc./Track-Mount Direct Push
B. Murphy
Core Barrel

Surface Elevation (feet)
Northing
Easting
Total Depth of Borehole
Outer Hole Diam

15.0 feet
2 inch
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Soil Description

NOTES:

1) Depths are relative to feet bgs. 2) bgs = below ground surface. 3) ID = identification. 4) PID = photoionization detector. 5) ppm = parts
per million.

Reconnaissance Well Completion Details
5.0 to 15.0 feet bgs: Temporary polyvinyl chloride slotted screen.

Borehole Abandonment Details
0 to 15.0 feet: 2.0-inch borehole.
0 to 15.0 feet: Bentonite chips hydrated with potable water.

      Water level measured at 12.52 feet, following temporary well installation on 10/14/2024.
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0.0 to 0.2 feet: GRAVELLY SANDY WOODY DEBRIS; brown; 30% sand, fine to
coarse; 20% gravel, fine to medium, subangular to subrounded; 50% organic
material (woody debris); loose; no odor; moist.

0.2 to 0.6 feet: GRAVELLY SAND (SW); brown; 50% sand, fine to coarse; 30% gravel,
fine to medium, subangular to subrounded; 20% organic material (rootlets); loose;
no odor; metal debris, blue plastic fragments, and brown-tinted glass shards; moist.

0.6 to 1.7 feet: SILT (ML); brownish gray; 90% fines, medium plasticity; 10% sand, fine
to medium; trace organic material (woody debris, rootlets throughout); firm; orange
mottling; no odor; moist.

@ 1.0 feet: Glass shard.
1.7 to 2.9 feet: CLAY (CL); brownish gray; 90% fines, high plasticity; 10% sand, fine to

medium; trace organic material (woody debris, rootlets throughout); firm; orange
mottling; no odor; moist.

2.9 to 5.0 feet: NO RECOVERY.

5.0 to 7.5 feet: CLAY (CL); gray; 100% fines, high plasticity; firm; trace sand in upper
0.5 feet; orange mottling; no odor; wet.

@ 6.5 feet: No orange mottling.

@ 7.1 feet: Becomes soft.

7.5 to 10.0 feet: NO RECOVERY.

10.0 to 13.2 feet: CLAY (CL); gray; 100% fines, high plasticity; soft; no odor; wet.

@ 10.5 feet: Becomes firm.

@ 11.2 feet: Wood chunk.

@ 12.2 feet: Wood chunk.

@ 12.6 feet: Wood chunk.

13.2 to 15.0 feet: NO RECOVERY.

Total Depth = 15.0 feet bgs

Project Name
Project Location
Start/End Date
Driller/Equipment
Geologist/Engineer
Sample Method

Raplee Soil and Groundwater Data Gaps
9816 271st St NW, Stanwood, WA
10/14/2024 to 10/14/2024
Holt Services, Inc./Track-Mount Direct Push
B. Murphy
Core Barrel

TOC Elevation (feet)
Surface Elevation (feet)
Northing
Easting
Total Depth of Borehole
Outer Hole Diam

8.30
8.2
456808.7
1266956.5
15.0 feet
4 inch

Well Number
MW-05
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Borehole Completion Details
0 to 15.0 feet: 4-inch-diameter borehole.
0 to 2.0 feet: Concrete.
2.0 to 3.0 feet: Bentonite chips hydrated with potable water.
3.0 to 14.0 feet: 10x20 silica sand filter pack.
14.0 to 15.0: Bentonite chips hydrated with potable water.

Monitoring Well Completion Details
Washington State Department of Ecology Well No. BQT930.
Traffic grade, flush-mounted monitoring well monument.
0 to 4.0 feet bgs: 2-inch diameter, schedule 40, PVC blank riser pipe.
4.0 to 14.0 feet bgs: 2-inch diameter, schedule 40, 0.010-inch machine slot PVC well screen with threaded PVC well cap.

Soil becomes wet at approximately 5.0 feet as observed in the core liner at time of drilling. Water level measured at 1.69 feet below
TOC on 10/17/2024 prior to sampling.
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NOTES:

1) Depths are relative to feet bgs. 2) bgs = below ground surface. 3) ID = identification. 4) PID = photoionization detector. 5) ppm = parts
per million. 6) PVC = polyvinyl chloride. 6) TOC = top of casing.

Borehole Completion Details
0 to 15.0 feet: 4-inch-diameter borehole.
0 to 2.0 feet: Concrete.
2.0 to 3.0 feet: Bentonite chips hydrated with potable water.
3.0 to 14.0 feet: 10x20 silica sand filter pack.
14.0 to 15.0: Bentonite chips hydrated with potable water.

Monitoring Well Completion Details
Washington State Department of Ecology Well No. BQT930.
Traffic grade, flush-mounted monitoring well monument.
0 to 4.0 feet bgs: 2-inch diameter, schedule 40, PVC blank riser pipe.
4.0 to 14.0 feet bgs: 2-inch diameter, schedule 40, 0.010-inch machine slot PVC well screen with threaded PVC well cap.

    Soil becomes wet at approximately 5.0 feet as observed in the core liner at time of drilling.    Water level measured at 1.69 feet
below TOC on 10/17/2024 prior to sampling.
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0.0 to 0.4 feet: GRAVELLY SAND (SW); brown; 50% sand, fine to coarse; 30% gravel,
fine to medium, angular to subrounded; 20% organic material (woody debris, trace
rootlets); loose; no odor; moist.

0.4 to 0.6 feet: SANDY SILT (ML); brown; 70% fines, medium plasticity; 30% sand,
fine to medium; firm; orange mottling; no odor; moist.

0.6 to 0.9 feet: GRAVELLY SAND WITH SILT (SW-SM); brown; 10% fines; 70% sand,
fine to coarse; 20% gravel, fine to medium, subangular to rounded; medium
dense; no odor; moist.

0.9 to 1.2 feet: CLAY (CL); brown; 90% fines, high plasticity; 10% sand, fine; firm;
orange mottling; no odor; moist.

1.2 to 5.0 feet: NO RECOVERY.

5.0 to 5.5 feet: CLAY (CL); gray; 100% fines, high plasticity; soft; moderate petroleum
hydrocarbon-like odor; wet.

5.5 to 10.0 feet: NO RECOVERY.

10.0 to 13.1 feet: CLAY (CL); gray; 100% fines, high plasticity; soft; very slight
petroleum hydrocarbon-like odor in upper 1.0 foot; wet.

13.1 to 15.0 feet: NO RECOVERY.

Total Depth = 15.0 feet bgs

Project Name
Project Location
Start/End Date
Driller/Equipment
Geologist/Engineer
Sample Method

Raplee Soil and Groundwater Data Gaps
9816 271st St NW, Stanwood, WA
10/14/2024 to 10/14/2024
Holt Services, Inc./Track-Mount Direct Push
B. Murphy
Core Barrel

TOC Elevation (feet)
Surface Elevation (feet)
Northing
Easting
Total Depth of Borehole
Outer Hole Diam

8.67
8.3
456770.1
1267016.1
15.0 feet
4 inch

Well Number
MW-06
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Borehole Completion Details
0 to 15.0 feet: 4-inch-diameter borehole.
0 to 2.0 feet: Concrete.
2.0 to 3.0 feet: Bentonite chips hydrated with potable water.
3.0 to 14.0 feet: 10x20 silica sand filter pack.
14.0 to 15.0: Bentonite chips hydrated with potable water.

Monitoring Well Completion Details
Washington State Department of Ecology Well No. BPL283.
Traffic grade, flush-mounted monitoring well monument.
0 to 4.0 feet bgs: 2-inch diameter, schedule 40, PVC blank riser pipe.
4.0 to 14.0 feet bgs: 2-inch diameter, schedule 40, 0.010-inch machine slot PVC well screen with threaded PVC well cap.

Soil becomes wet at approximately 5.0 feet as observed in the core liner at time of drilling. Water level measured at 3.45 feet
below TOC on 10/17/2024 prior to sampling.
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NOTES:

1) Depths are relative to feet bgs. 2) bgs = below ground surface. 3) ID = identification. 4) PID = photoionization detector. 5) ppm = parts
per million. 6) PVC = polyvinyl chloride. 6) TOC = top of casing.

Borehole Completion Details
0 to 15.0 feet: 4-inch-diameter borehole.
0 to 2.0 feet: Concrete.
2.0 to 3.0 feet: Bentonite chips hydrated with potable water.
3.0 to 14.0 feet: 10x20 silica sand filter pack.
14.0 to 15.0: Bentonite chips hydrated with potable water.

Monitoring Well Completion Details
Washington State Department of Ecology Well No. BPL283.
Traffic grade, flush-mounted monitoring well monument.
0 to 4.0 feet bgs: 2-inch diameter, schedule 40, PVC blank riser pipe.
4.0 to 14.0 feet bgs: 2-inch diameter, schedule 40, 0.010-inch machine slot PVC well screen with threaded PVC well cap.

    Soil becomes wet at approximately 5.0 feet as observed in the core liner at time of drilling.    Water level measured at 3.45 feet
below TOC on 10/17/2024 prior to sampling.
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SUBSURFACE SURVEY 
GROUND PENETRATING RADAR (GPR) EVALUATION 

Project Name Raplee Property - GPR Project No. 24-2153 Date 7/19/2024 

Project Address 
9816 271st Street NW 
Stanwood, WA 98292 

Client Address 
Maul Foster & Alongi, Inc. (MFA) 
1329 North State Street, Suite 301 
Bellingham, WA 98225 

Attention Carolyn Wise, MFA Senior Hydrogeologist 

 

PROJECT DESCRIPTION 

GPR Scan Type Subsurface Date of Scan 7/8/2024 Operator(s) AD 

Site Plan Yes Photo Yes GPR Cross-Sections N/A 

Location Requested Area at the Site of Former Fuel Station 

Equipment GSSI SIR 3000 w/ 270 MHz antenna 

 
GeoTest was on-site to perform a GPR subsurface investigation in the area noted above (see Image 1 for extent). This 
subsurface investigation was conducted to determine the presence of potential decommissioned underground storage 
tanks (USTs) within the requested area. The client requested this investigation in conjunction with their ongoing 
environmental work at the site. GeoTest’s findings will aid in identifying potential sources of contamination in this area. 
 

 

FINDINGS 

 
Upon arrival, GeoTest was directed to the requested area by the client. During the scan, indications of potential USTs 
were marked on the ground in pink spray paint. Areas obstructed by dense vegetation could not be scanned on this 
date. See Image 1 for the extent of the area that could be scanned. Findings are described below: 
 

- Indications of potential USTs were observed within a single 7’ x 11’ rectangular area near the southeast corner 
of the site fence line. These indications were observed at a depth of approximately 3’ below ground surface. 
The client was notified of these findings prior to departure. 

 

 

EQUIPMENT AND METHODOLOGY 

 
GSSI SIR 3000 Ground Penetrating Radar 
The GSSI SIR 3000 GPR is used to detect changes in subsurface composition and to identify features underground 
by interpreting reflected radar waves emitted from a scanning antenna.  The reflected radar waves detect changes 
in dielectric properties of subsurface features such as metals, bedrock, varying soil, plastic, concrete, clay pipe, and 
organic material.  The GSSI SIR 3000 unit displays cross-sectional images of the subsurface on a video monitor which 
can then be utilized to interpret underground features. Scanning was performed utilizing a 270 MHz antenna.  
Typical scan depth utilizing a 270 MHz antenna can range from 5 feet to 15 feet below the scanned surface 
depending on soil type and overlying mediums such as surface water, groundwater, concrete, and asphalt. 
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LIMITATIONS 

 
GeoTest has prepared this report for the exclusive use of City of Stanwood and their representatives regarding the 
above-referenced project. Use of this report by others is at the user’s sole risk.  
 
Because depth of exploration is dependent upon the electrical properties of material(s) inspected and 
interpretations are opinions based on judgments made from those acquired radar signals and/or other data, 
GeoTest does not extend any warranties or guaranties as to the accuracy or correctness of interpretations and 
GeoTest  will not accept liability or responsibility for any loss, damage, or expense that may be incurred or sustained 
by any services or interpretations performed by GeoTest, or others.   
 
GPR scanning cannot distinguish the difference between utilities, anomalies, variable soil conditions, and/or 
subsurface target 100% of the time. It can only detect the center and approximate depth of targets. GeoTest 
recognizes that other conditions may vary from those encountered at the location where geophysical or other 
explorations are made. The data interpretations and recommendations made by GeoTest are based solely on the 
information available to them at the time of performance; and GeoTest shall not be responsible for the 
interpretation, by others, of the information developed. 
 

Submitted By 

                   
Alex Davis, G.I.T.                                 
GPR Operator                              
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Image 1: Site map with the extent of the requested area bordered in yellow, and the approximate extent of the 
area scanned on this date bordered in red. The blue border indicates the approximate boundary of the fence line. 
The pink highlighted area indicates the approximate location of observed UST indications. 
 

 
Image 2: Portion of the area scanned on this date, with pink lines indicating the approximate boundary of 
potential UST indications. 
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SUBSURFACE SURVEY 
GROUND PENETRATING RADAR (GPR) EVALUATION 

Project Name Raplee Property - GPR Project No. 24-2153 Date 9/12/2024 

Project Address 
9816 271st Street NW 
Stanwood, WA 98292 

Client Address 
Maul Foster & Alongi, Inc. (MFA) 
1329 North State Street, Suite 301 
Bellingham, WA 98225 

Attention Carolyn Wise, MFA Senior Hydrogeologist 

 

PROJECT DESCRIPTION 

GPR Scan Type Subsurface Date of Scan 9/11/2024 Operator(s) AD 

Site Plan Yes Photo Yes GPR Cross-Sections Yes 

Location Remainder of Requested Area at the Site of Former Fuel Station 

Equipment GSSI SIR 3000 w/ 270 MHz antenna 

 
GeoTest was on-site to perform a GPR subsurface investigation in the area noted above (see Image 1 for extent). This 
subsurface investigation was conducted to determine the presence of potential decommissioned underground storage 
tanks (USTs) within the requested area. The client requested this investigation in conjunction with their ongoing 
environmental work at the site. GeoTest’s findings will aid in identifying potential sources of contamination in this area. 
The area scanned on this date was previously inaccessible due to dense vegetation. See GeoTest’s GPR Report dated 
7/19/2024 for results of a previous scan conducted at this location.  
 

 

FINDINGS 

 
Upon arrival, GeoTest was directed to the requested area by a Department of Ecology (DOE) representative. During the 
scan, indications of potential USTs were marked on the ground in pink spray paint, along with the observed depth of 
each identified anomaly. Findings are described below: 
 

- Anomaly 1 (see Image 1 for approximate location) measured approximately 3’ x 4’ and was observed at 
approximately 2.5’ below the scanned surface (BSS). 
 

- Anomaly 2 measured approximately 5’ x 5’ and was observed at approximately 3’ BSS. 
 

- Anomaly 3 measured approximately 9’ x 6’ and was observed at approximately 5’ BSS. 
 

- Anomaly 4 measured approximately 6’ x 5+’ and was observed at approximately 4’ BSS. The site fence line 
obstructed the GPR scan from identifying the western edge of this anomaly. 
 

- Anomaly 5 measured approximately 3’ x 4’ and was observed at approximately 5’ BSS. 
 
The results of the scan were communicated to the DOE representative prior to departure. GPR cross-sections and 
images of each identified anomaly can be found in the images included in this report. 
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EQUIPMENT AND METHODOLOGY 

 
GSSI SIR 3000 Ground Penetrating Radar 
The GSSI SIR 3000 GPR is used to detect changes in subsurface composition and to identify features underground 
by interpreting reflected radar waves emitted from a scanning antenna.  The reflected radar waves detect changes 
in dielectric properties of subsurface features such as metals, bedrock, varying soil, plastic, concrete, clay pipe, and 
organic material.  The GSSI SIR 3000 unit displays cross-sectional images of the subsurface on a video monitor which 
can then be utilized to interpret underground features. Scanning was performed utilizing a 270 MHz antenna.  
Typical scan depth utilizing a 270 MHz antenna can range from 5 feet to 15 feet below the scanned surface 
depending on soil type and overlying mediums such as surface water, groundwater, concrete, and asphalt. 
 

 

LIMITATIONS 

 
GeoTest has prepared this report for the exclusive use of City of Stanwood and their representatives regarding the 
above-referenced project. Use of this report by others is at the user’s sole risk.  
 
Because depth of exploration is dependent upon the electrical properties of material(s) inspected and 
interpretations are opinions based on judgments made from those acquired radar signals and/or other data, 
GeoTest does not extend any warranties or guaranties as to the accuracy or correctness of interpretations and 
GeoTest  will not accept liability or responsibility for any loss, damage, or expense that may be incurred or sustained 
by any services or interpretations performed by GeoTest, or others.   
 
GPR scanning cannot distinguish the difference between utilities, anomalies, variable soil conditions, and/or 
subsurface target 100% of the time. It can only detect the center and approximate depth of targets. GeoTest 
recognizes that other conditions may vary from those encountered at the location where geophysical or other 
explorations are made. The data interpretations and recommendations made by GeoTest are based solely on the 
information available to them at the time of performance; and GeoTest shall not be responsible for the 
interpretation, by others, of the information developed. 
 

Submitted By 

                   
Alex Davis, G.I.T.                                 
GPR Operator                              
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Image 1: Site map with the extent of the requested area bordered in yellow, and the approximate extent of the 
area scanned on this date bordered in red. The blue border indicates the approximate boundary of the fence line. 
The approximate location of subsurface anomalies identified on this date are marked and numbered in pink . 
 

 
Image 2: GPR cross-section with vertical reference line centered on Anomaly 1 (left). Its observed extent is 
outlined in pink (right). 
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Image 3: GPR cross-section with vertical reference line centered on Anomaly 2 (left). Its observed extent is 
outlined in pink (right). 
 

 
Image 4: GPR cross-section with vertical reference line centered on Anomaly 3 (left). Its observed extent is 
outlined in pink (right). 
 

 
Image 5: GPR cross-section with vertical reference line centered on Anomaly 4 (left). Its observed extent is 
outlined in pink (right). 
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Image 6: GPR cross-section with vertical reference line centered on Anomaly 5 (left). Its observed extent is 
outlined in pink (right). 
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Field Sampling Data Sheets 
 



Groundwater Field Sampling Data Sheet

Location ID
Well Diameter 

(in)

Screen Interval 

(ft)

Sample Depth 

(ft)

SB-24 0.75 5-15 10.0

Depth to 

Bottom (ft)

Depth to 

Product (ft)

Depth to Water 

(ft)

Product 

Thickness (ft)

Water Column 

(ft)

Well Casing 

Volume (gal)

DTB DTP DTW DTW - DTP DTB - DTW
(gal/ft x water 

column)

10/14/2024 12:52 14.30 2.61 11.69 0.27

Purge Method

Purge Start 

Time

ideally < 0.3 ft 

drawdown ± 0.1 ± 3% ± 3% ± 10% if > 0.5 ± 10

< 5 or

± 10% if > 5

Cumulative 

Purge Volume
Flowrate Water Level pH Temperature Conductivity

Dissolved 

Oxygen
ORP Turbidity

gal L/min ft SU degrees C uS/cm mg/L mV NTU

13:01 0.1 0.15 -- 5.69 16.0 3,100 -- -- OR

13:04 0.2 0.15 -- 5.44 15.5 3,090 -- -- 475

13:08 0.3 0.15 -- 5.26 15.2 3,080 -- -- 149

13:11 0.4 0.15 -- 5.20 15.2 3,070 -- -- 91.2

13:15 0.6 0.15 -- 5.09 15.1 3,050 -- -- 27.5

13:18 0.7 0.15 -- 5.03 15.0 3,050 -- -- 22.1

13:21 0.9 0.15 -- 5.01 15.0 3,040 -- -- 19.1

13:24 1.0 0.15 -- 4.99 15.0 3,030 -- -- 14.9

13:27 1.1 0.15 -- 4.97 15.1 3,030 -- -- 12.7

13:30 1.2 0.15 -- 4.95 15.1 3,040 -- -- 12.4

Sampling 

Method

Sample Name

Sample Date 10/14/2024 Sample Time 13:30

Container Type Preservative
Filtered 

(Y/N)
No. Containers

VOA HCl N 6

Amber glass None N 1

7

Well Information

Project Information
Project No. Client Name Project Name Sampling Event Sampler(s)

M1030.08.003 City of Stanwood Raplee Data Gaps October 2024 C. Sifford

Well Type Monument Type Depth Measuring Point

Reconnaissance Land Surface

Hydrology/Level Measurements

Date Time

0.75" = 0.023 gal/ft

1'' = 0.041 gal/ft

1.5" = 0.092 gal/ft

2" = 0.163 gal/ft

3" = 0.367 gal/ft

4" = 0.653 gal/ft

6" = 1.469 gal/ft

8" = 2.611 gal/ft

Water Quality Data

Peristaltic Pump
Purge/Sampling Methods: peristaltic pump, submersible pump, vacuum pump, 

inertia pump, dedicated pump, disposable bailer, bladder pump, other

General Comments

Unable to measure water level continuously due to diameter of temporary well 

casing. Final depth to water measured at 3.43 feet.

OR = over range.

Total No. Containers:

12:55

Time

Last row of water quality data are considered final field parameters unless otherwise noted. Sample Information

Water Quality 

Observations

(clarity, tint, 

odor, sheen, 

etc.)

Brown; cloudy, then clear; no odor; no sheen.

Peristaltic Pump

SB24-GW-10.0

© 2025 Maul Foster Alongi, Inc.
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Groundwater Field Sampling Data Sheet

Location ID
Well Diameter 

(in)

Screen Interval 

(ft)

Sample Depth 

(ft)

SB-25 0.75 5-15 10.0

Depth to 

Bottom (ft)

Depth to 

Product (ft)

Depth to Water 

(ft)

Product 

Thickness (ft)

Water Column 

(ft)

Well Casing 

Volume (gal)

DTB DTP DTW DTW - DTP DTB - DTW
(gal/ft x water 

column)

10/14/2024 11:49 14.57 3.45 11.12 0.26

Purge Method

Purge Start 

Time

ideally < 0.3 ft 

drawdown ± 0.1 ± 3% ± 3% ± 10% if > 0.5 ± 10

< 5 or

± 10% if > 5

Cumulative 

Purge Volume
Flowrate Water Level pH Temperature Conductivity

Dissolved 

Oxygen
ORP Turbidity

gal L/min ft SU degrees C uS/cm mg/L mV NTU

12:01 0.1 0.1 -- 5.46 15.9 2,220 -- -- 607

12:04 0.1 0.1 -- 5.44 15.9 2,110 -- -- 667

12:08 0.2 0.1 -- 5.48 15.8 2,180 -- -- OR

12:12 0.2 0.1 -- 5.41 15.7 2,220 -- -- 973

12:15 0.3 0.1 -- 5.40 15.7 2,150 -- -- 263

12:19 0.4 0.1 -- 5.39 15.9 2,130 -- -- 161

Sampling 

Method

Sample Name

Sample Date 10/14/2024 Sample Time 12:20

Container Type Preservative
Filtered 

(Y/N)
No. Containers

VOA HCl N 6

Amber glass None N 1

7

11:53

Well Information

Project Information
Project No. Client Name Project Name Sampling Event Sampler(s)

M1030.08.003 City of Stanwood Raplee Data Gaps October 2024 C. Sifford

Well Type Monument Type Depth Measuring Point

Reconnaissance Land Surface

Hydrology/Level Measurements

Date Time

0.75" = 0.023 gal/ft

1'' = 0.041 gal/ft

1.5" = 0.092 gal/ft

2" = 0.163 gal/ft

3" = 0.367 gal/ft

4" = 0.653 gal/ft

6" = 1.469 gal/ft

8" = 2.611 gal/ft

Water Quality Data

Peristaltic Pump
Purge/Sampling Methods: peristaltic pump, submersible pump, vacuum pump, 

inertia pump, dedicated pump, disposable bailer, bladder pump, other

General Comments

Unable to measure water level continuously due to diameter of temporary well 

casing. Groundwater dropped below tubing at 12:20. Lowered tubing 1.5 feet and 

collected sample. Groundwater dropped below tubing at 12:26 during sample 

collection. Lowered tubing 1-foot. Final depth to water measured at 8.03 feet.

OR = over range.
Total No. Containers:

Time

Last row of water quality data are considered final field parameters unless otherwise noted. Sample Information

Water Quality 

Observations

(clarity, tint, 

odor, sheen, 

etc.)

Brown; cloudy; no odor; no sheen.

Peristaltic Pump

SB25-GW-10.0

© 2025 Maul Foster Alongi, Inc.
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Groundwater Field Sampling Data Sheet

Location ID
Well Diameter 

(in)

Screen Interval 

(ft)

Sample Depth 

(ft)

SB-26 0.75 5-15 13.0

Depth to 

Bottom (ft)

Depth to 

Product (ft)

Depth to Water 

(ft)

Product 

Thickness (ft)

Water Column 

(ft)

Well Casing 

Volume (gal)

DTB DTP DTW DTW - DTP DTB - DTW
(gal/ft x water 

column)

10/15/2024 8:48 15.02 4.56 10.46 0.24

Purge Method

Purge Start 

Time

ideally < 0.3 ft 

drawdown ± 0.1 ± 3% ± 3% ± 10% if > 0.5 ± 10

< 5 or

± 10% if > 5

Cumulative 

Purge Volume
Flowrate Water Level pH Temperature Conductivity

Dissolved 

Oxygen
ORP Turbidity

gal L/min ft SU degrees C uS/cm mg/L mV NTU

8:54 0.1 0.1 -- 7.06 15.0 1,230 -- -- 346

8:57 0.1 0.1 -- 6.95 15.3 1,090 -- -- 452

Sampling 

Method

Sample Name

Sample Date 10/15/2024 Sample Time 9:00

Container Type Preservative
Filtered 

(Y/N)
No. Containers

VOA HCl N 4

Amber glass None N 1

5

Well Information

Project Information
Project No. Client Name Project Name Sampling Event Sampler(s)

M1030.08.003 City of Stanwood Raplee Data Gaps October 2024 C. Sifford

Well Type Monument Type Depth Measuring Point

Reconnaissance Land Surface

Hydrology/Level Measurements

Date Time

0.75" = 0.023 gal/ft

1'' = 0.041 gal/ft

1.5" = 0.092 gal/ft

2" = 0.163 gal/ft

3" = 0.367 gal/ft

4" = 0.653 gal/ft

6" = 1.469 gal/ft

8" = 2.611 gal/ft

Water Quality Data

Peristaltic Pump
Purge/Sampling Methods: peristaltic pump, submersible pump, vacuum pump, 

inertia pump, dedicated pump, disposable bailer, bladder pump, other

General Comments

Unable to measure water level continuously due to diameter of temporary well 

casing. Groundwater dropped below tubing at 8:58. Lowered tubing and collected 

sample. Well ran dry during sample collection.

Total No. Containers:

8:51

Time

Last row of water quality data are considered final field parameters unless otherwise noted. Sample Information

Water Quality 

Observations

(clarity, tint, 

odor, sheen, 

etc.)

Brown; cloudy; no odor; no sheen.

Peristaltic Pump

SB26-GW-13.0

© 2025 Maul Foster Alongi, Inc.
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Groundwater Field Sampling Data Sheet

Location ID
Well Diameter 

(in)

Screen Interval 

(ft)

Sample Depth 

(ft)

SB-27 0.75 5-15 13.5

Depth to 

Bottom (ft)

Depth to 

Product (ft)

Depth to Water 

(ft)

Product 

Thickness (ft)

Water Column 

(ft)

Well Casing 

Volume (gal)

DTB DTP DTW DTW - DTP DTB - DTW
(gal/ft x water 

column)

10/14/2024 14:25 14.65 12.52 2.13 0.05

Purge Method

Purge Start 

Time

ideally < 0.3 ft 

drawdown ± 0.1 ± 3% ± 3% ± 10% if > 0.5 ± 10

< 5 or

± 10% if > 5

Cumulative 

Purge Volume
Flowrate Water Level pH Temperature Conductivity

Dissolved 

Oxygen
ORP Turbidity

gal L/min ft SU degrees C uS/cm mg/L mV NTU

8:12 0.1 0.1 -- 6.65 13.9 2,180 -- -- OR

8:15 0.2 0.1 -- 6.54 14.3 2,210 -- -- OR

Sampling 

Method

Sample Name

Sample Date 10/15/2024 Sample Time 8:20

Container Type Preservative
Filtered 

(Y/N)
No. Containers

VOA HCl N 6

Amber glass None N 1

7

Time

Water Quality Data
Purge/Sampling Methods: peristaltic pump, submersible pump, vacuum pump, 

inertia pump, dedicated pump, disposable bailer, bladder pump, other
Peristaltic Pump

14:32

Depth Measuring Point

Land Surface

Total No. Containers:

Sample Information

Unable to measure water level continuously due to diameter of temporary well 

casing. 2 inches of water in well 1.5 hours after installation on 10/14/2024. Waited 

for well to recharge overnight and sampled immediately on 10/15/2024. 

Groundwater dropped below tubing during sample collection; lowered tubing. Final 

depth to water measured at 14.19 feet.

OR = over range.

Water Quality 

Observations

(clarity, tint, 

odor, sheen, 

etc.)

Brown; cloudy; moderate petroleum hydrocarbon-like odor; no 

sheen.

General Comments

Last row of water quality data are considered final field parameters unless otherwise noted.

Peristaltic Pump

SB27-GW-10.0

Date Time

0.75" = 0.023 gal/ft

1'' = 0.041 gal/ft

1.5" = 0.092 gal/ft

2" = 0.163 gal/ft

3" = 0.367 gal/ft

4" = 0.653 gal/ft

6" = 1.469 gal/ft

8" = 2.611 gal/ft

Hydrology/Level Measurements

Let well reacharge overnight. Water level measured at 2.67 feet at 8:02 on 10/15/2024. Begin purging at 8:07.

Raplee Data Gaps October 2024

Project Information

Well Information

Well Type

Sampler(s)

C. Sifford

Project No.

M1030.08.003

Client Name Project Name Sampling Event

City of Stanwood

Reconnaissance

Monument Type

© 2025 Maul Foster Alongi, Inc.
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Groundwater Field Sampling Data Sheet

Location ID
Well Diameter 

(in)

Screen Interval 

(ft)

Sample Depth 

(ft)

MW-01 1.5 4-14 11.0

Depth to 

Bottom (ft)

Depth to 

Product (ft)

Depth to Water 

(ft)

Product 

Thickness (ft)

Water Column 

(ft)

Well Casing 

Volume (gal)

DTB DTP DTW DTW - DTP DTB - DTW
(gal/ft x water 

column)

10/17/2024 13:29 14.13 1.15 12.98 1.19

Purge Method

Purge Start 

Time

ideally < 0.3 ft 

drawdown ± 0.1 ± 3% ± 3% ± 10% if > 0.5 ± 10

< 5 or

± 10% if > 5

Cumulative 

Purge Volume
Flowrate Water Level pH Temperature Conductivity

Dissolved 

Oxygen
ORP Turbidity

gal L/min ft SU degrees C uS/cm mg/L mV NTU

13:40 0.3 0.11 3.64 5.85 15.3 930 -- -- 63.1

14:11 1.2 0.11 6.97 5.83 16.0 890 -- -- 21.7

14:15 1.3 0.11 7.24 5.87 15.5 901 2.22 178.8 21.5

14:18 1.4 0.11 7.44 5.93 15.6 903 1.85 165.1 23.1

14:21 1.5 0.11 7.61 5.94 15.6 910 1.87 157.9 26.2

14:25 1.6 0.11 7.96 5.95 15.6 918 1.88 150.5 --

Sampling 

Method

Sample Name

Sample Date 10/17/2024 Sample Time 14:30

Container Type Preservative
Filtered 

(Y/N)
No. Containers

VOA HCl N 6

Amber glass None N 1

7

General Comments

Total No. Containers:

13:30

Time

Last row of water quality data are considered final field parameters unless otherwise noted. Sample Information

Water Quality 

Observations

(clarity, tint, 

odor, sheen, 

etc.)

Clear with white particulates; orange tint; no odor; no sheen.

Peristaltic Pump

MW01-GW-11.0

Hydrology/Level Measurements

Date Time

0.75" = 0.023 gal/ft

1'' = 0.041 gal/ft

1.5" = 0.092 gal/ft

2" = 0.163 gal/ft

3" = 0.367 gal/ft

4" = 0.653 gal/ft

6" = 1.469 gal/ft

8" = 2.611 gal/ft

Water Quality Data

Peristaltic Pump
Purge/Sampling Methods: peristaltic pump, submersible pump, vacuum pump, 

inertia pump, dedicated pump, disposable bailer, bladder pump, other

Well Type Monument Type Depth Measuring Point

Monitoring Flush-mount Top of Casing

Well Information

Project Information
Project No. Client Name Project Name Sampling Event Sampler(s)

M1030.08.003 City of Stanwood Raplee Data Gaps October 2024 C. Sifford

© 2025 Maul Foster Alongi, Inc.
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Groundwater Field Sampling Data Sheet

Location ID
Well Diameter 

(in)

Screen Interval 

(ft)

Sample Depth 

(ft)

MW-02 1.5 4-14 9.0

Depth to 

Bottom (ft)

Depth to 

Product (ft)

Depth to Water 

(ft)

Product 

Thickness (ft)

Water Column 

(ft)

Well Casing 

Volume (gal)

DTB DTP DTW DTW - DTP DTB - DTW
(gal/ft x water 

column)

10/17/2024 10:07 14.15 3.43 10.72 0.99

Purge Method

Purge Start 

Time

ideally < 0.3 ft 

drawdown ± 0.1 ± 3% ± 3% ± 10% if > 0.5 ± 10

< 5 or

± 10% if > 5

Cumulative 

Purge Volume
Flowrate Water Level pH Temperature Conductivity

Dissolved 

Oxygen
ORP Turbidity

gal L/min ft SU degrees C uS/cm mg/L mV NTU

10:14 0.1 0.1 4.60 6.61 14.8 1,460 -- -- 33.4

10:17 0.1 0.1 5.19 6.60 15.5 1,400 -- -- 33.1

10:20 0.2 0.1 6.12 6.48 16.4 1,406 0.40 200.7 40.8

10:23 0.3 0.1 6.78 6.49 16.7 1,319 0.28 196.0 34.5

10:26 0.4 0.1 7.45 6.47 16.7 1,198 0.21 190.5 52.3

10:29 0.5 0.1 7.95 6.48 16.7 1,092 0.15 179.5 103

10:32 0.6 0.1 8.72 6.67 16.0 1,390 -- -- 71.9

10:35 0.7 0.1 9.43 6.62 16.3 1,410 -- -- 131

10:38 0.8 0.1 10.03 6.59 16.6 1,330 -- -- 118

15:13 0.8 0.1 7.66 -- -- -- -- -- 28.8

15:17 0.9 0.1 8.98 6.61 16.8 1,394 0.38 99.6 34.9

15:20 1.0 0.1 9.56 6.59 17.0 1,310 0.28 98.2 32.2

10:11

Time

Hydrology/Level Measurements

Date Time

0.75" = 0.023 gal/ft

1'' = 0.041 gal/ft

1.5" = 0.092 gal/ft

2" = 0.163 gal/ft

3" = 0.367 gal/ft

4" = 0.653 gal/ft

6" = 1.469 gal/ft

8" = 2.611 gal/ft

Water Quality Data

Peristaltic Pump
Purge/Sampling Methods: peristaltic pump, submersible pump, vacuum pump, 

inertia pump, dedicated pump, disposable bailer, bladder pump, other

Well Type Monument Type Depth Measuring Point

Monitoring Flush-mount Top of Casing

Well Information

Project Information
Project No. Client Name Project Name Sampling Event Sampler(s)

M1030.08.003 City of Stanwood Raplee Data Gaps October 2024 C. Sifford

© 2025 Maul Foster Alongi, Inc.
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Groundwater Field Sampling Data Sheet

Project Information
Project No. Client Name Project Name Sampling Event Sampler(s)

M1030.08.003 City of Stanwood Raplee Data Gaps October 2024 C. Sifford

Sampling 

Method

Sample Name

Sample Date 10/17/2024 Sample Time 15:30

Container Type Preservative
Filtered 

(Y/N)
No. Containers

VOA HCl N 6

Amber glass None N 1

7

General Comments

Switched to Hanna meter at 10:30 due to turbidity. Water level dropped below 

tubing at 10:39; paused for recharge. Resumed purging at 15:13.

Total No. Containers:

Last row of water quality data are considered final field parameters unless otherwise noted. Sample Information

Water Quality 

Observations

(clarity, tint, 

odor, sheen, 

etc.)

Clear; yellow tint; no odor; blocky sheen.

Peristaltic Pump

MW02-GW-12.0

© 2025 Maul Foster Alongi, Inc.
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Groundwater Field Sampling Data Sheet

Location ID
Well Diameter 

(in)

Screen Interval 

(ft)

Sample Depth 

(ft)

MW-03 1.5 4-14 9.0

Depth to 

Bottom (ft)

Depth to 

Product (ft)

Depth to Water 

(ft)

Product 

Thickness (ft)

Water Column 

(ft)

Well Casing 

Volume (gal)

DTB DTP DTW DTW - DTP DTB - DTW
(gal/ft x water 

column)

10/17/2024 10:59 13.73 1.59 12.14 1.12

Purge Method

Purge Start 

Time

ideally < 0.3 ft 

drawdown ± 0.1 ± 3% ± 3% ± 10% if > 0.5 ± 10

< 5 or

± 10% if > 5

Cumulative 

Purge Volume
Flowrate Water Level pH Temperature Conductivity

Dissolved 

Oxygen
ORP Turbidity

gal L/min ft SU degrees C uS/cm mg/L mV NTU

11:07 0.5 0.2 2.19 -- -- -- -- -- 14.5

11:12 0.7 0.2 2.25 5.76 15.3 1,501 0.39 158.1 14.9

11:20 1.1 0.2 2.19 5.45 15.0 1,310 0.14 164.4 9.92

11:24 1.3 0.2 2.16 5.39 14.9 1,242 0.11 166.4 6.52

11:29 1.5 0.2 2.12 5.36 15.0 1,197 0.10 165.7 6.15

11:32 1.6 0.2 2.10 5.36 14.9 1,181 0.11 165.1 6.04

11:35 1.7 0.2 2.08 5.35 14.9 1,157 0.09 163.7 6.15

11:38 1.8 0.2 2.07 5.34 14.9 1,138 0.09 161.9 5.78

Sampling 

Method

Sample Name

Sample Date 10/17/2024 Sample Time 11:40

Container Type Preservative
Filtered 

(Y/N)
No. Containers

VOA HCl N 15

Amber glass None N 4

19

General Comments

MS/MSD collected here.

Total No. Containers:

11:00

Time

Last row of water quality data are considered final field parameters unless otherwise noted. Sample Information

Water Quality 

Observations

(clarity, tint, 

odor, sheen, 

etc.)

Clear; colorless; moderate sulfur-like odor; no sheen.

Peristaltic Pump

MW03-GW-9.0

Hydrology/Level Measurements

Date Time

0.75" = 0.023 gal/ft

1'' = 0.041 gal/ft

1.5" = 0.092 gal/ft

2" = 0.163 gal/ft

3" = 0.367 gal/ft

4" = 0.653 gal/ft

6" = 1.469 gal/ft

8" = 2.611 gal/ft

Water Quality Data

Peristaltic Pump
Purge/Sampling Methods: peristaltic pump, submersible pump, vacuum pump, 

inertia pump, dedicated pump, disposable bailer, bladder pump, other

Well Type Monument Type Depth Measuring Point

Monitoring Flush-mount Top of Casing

Well Information

Project Information
Project No. Client Name Project Name Sampling Event Sampler(s)

M1030.08.003 City of Stanwood Raplee Data Gaps October 2024 C. Sifford
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Groundwater Field Sampling Data Sheet

Location ID
Well Diameter 

(in)

Screen Interval 

(ft)

Sample Depth 

(ft)

MW-04 1.5 4-14 9.5

Depth to 

Bottom (ft)

Depth to 

Product (ft)

Depth to Water 

(ft)

Product 

Thickness (ft)

Water Column 

(ft)

Well Casing 

Volume (gal)

DTB DTP DTW DTW - DTP DTB - DTW
(gal/ft x water 

column)

10/17/2024 12:11 14.03 2.58 11.45 1.05

Purge Method

Purge Start 

Time

ideally < 0.3 ft 

drawdown ± 0.1 ± 3% ± 3% ± 10% if > 0.5 ± 10

< 5 or

± 10% if > 5

Cumulative 

Purge Volume
Flowrate Water Level pH Temperature Conductivity

Dissolved 

Oxygen
ORP Turbidity

gal L/min ft SU degrees C uS/cm mg/L mV NTU

12:23 0.2 0.1 4.11 6.21 13.8 1,430 -- -- 64.2

12:45 0.8 0.1 4.61 6.01 14.4 1,510 -- -- 15.8

12:53 1.2 0.1 4.73 5.92 14.2 1,556 0.31 181.1 10.7

12:56 1.3 0.1 4.79 5.93 14.3 1,559 0.27 173.4 9.68

13:01 1.5 0.1 4.92 5.95 14.3 1,560 0.32 161.9 11.5

13:04 1.6 0.1 4.96 5.95 14.2 1,564 0.33 158.2 9.73

Sampling 

Method

Sample Name

Sample Date 10/17/2024 Sample Time 13:10

Container Type Preservative
Filtered 

(Y/N)
No. Containers

VOA HCl N 12

Amber glass None N 2

14

General Comments

Duplicate sample MWDUP-GW-9.5 collected here.

Total No. Containers:

12:16

Time

Last row of water quality data are considered final field parameters unless otherwise noted. Sample Information

Water Quality 

Observations

(clarity, tint, 

odor, sheen, 

etc.)

Clear; brown tint; no odor; ribbon sheen.

Peristaltic Pump

MW04-GW-9.5

Hydrology/Level Measurements

Date Time

0.75" = 0.023 gal/ft

1'' = 0.041 gal/ft

1.5" = 0.092 gal/ft

2" = 0.163 gal/ft

3" = 0.367 gal/ft

4" = 0.653 gal/ft

6" = 1.469 gal/ft

8" = 2.611 gal/ft

Water Quality Data

Peristaltic Pump
Purge/Sampling Methods: peristaltic pump, submersible pump, vacuum pump, 

inertia pump, dedicated pump, disposable bailer, bladder pump, other

Well Type Monument Type Depth Measuring Point

Monitoring Flush-mount Top of Casing

Well Information

Project Information
Project No. Client Name Project Name Sampling Event Sampler(s)

M1030.08.003 City of Stanwood Raplee Data Gaps October 2024 C. Sifford
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Groundwater Field Sampling Data Sheet

Location ID
Well Diameter 

(in)

Screen Interval 

(ft)

Sample Depth 

(ft)

MW-05 2.0 4-14 9.0

Depth to 

Bottom (ft)

Depth to 

Product (ft)

Depth to Water 

(ft)

Product 

Thickness (ft)

Water Column 

(ft)

Well Casing 

Volume (gal)

DTB DTP DTW DTW - DTP DTB - DTW
(gal/ft x water 

column)

10/17/2024 12:51 13.97 1.69 12.28 2.00

Purge Method

Purge Start 

Time

ideally < 0.3 ft 

drawdown ± 0.1 ± 3% ± 3% ± 10% if > 0.5 ± 10

< 5 or

± 10% if > 5

Cumulative 

Purge Volume
Flowrate Water Level pH Temperature Conductivity

Dissolved 

Oxygen
ORP Turbidity

gal L/min ft SU degrees C uS/cm mg/L mV NTU

12:58 0.1 0.13 2.53 5.89 13.8 1,830 -- -- 39.7

13:32 1.2 0.13 3.28 4.86 13.9 1,610 -- -- 26.9

13:36 1.3 0.13 3.34 4.84 13.6 1,575 1.63 190.3 16.9

13:43 1.6 0.13 3.38 4.63 13.7 1,520 0.76 195.5 11.8

13:46 1.7 0.13 3.37 4.61 13.7 1,519 0.66 192.7 10.0

13:49 1.8 0.13 3.39 4.59 13.7 1,519 0.56 190.1 7.77

13:52 1.9 0.13 3.39 4.57 13.7 1,518 0.50 187.3 7.06

13:55 2.0 0.13 3.41 4.55 13.7 1,511 0.43 184.0 --

Sampling 

Method

Sample Name

Sample Date 10/17/2024 Sample Time 14:00

Container Type Preservative
Filtered 

(Y/N)
No. Containers

VOA HCl N 6

Amber glass None N 1

7

General Comments

Total No. Containers:

12:52

Time

Last row of water quality data are considered final field parameters unless otherwise noted. Sample Information

Water Quality 

Observations

(clarity, tint, 

odor, sheen, 

etc.)

Clear; colorless; no odor; no sheen.

Peristaltic Pump

MW05-GW-9.0

Hydrology/Level Measurements

Date Time

0.75" = 0.023 gal/ft

1'' = 0.041 gal/ft

1.5" = 0.092 gal/ft

2" = 0.163 gal/ft

3" = 0.367 gal/ft

4" = 0.653 gal/ft

6" = 1.469 gal/ft

8" = 2.611 gal/ft

Water Quality Data

Peristaltic Pump
Purge/Sampling Methods: peristaltic pump, submersible pump, vacuum pump, 

inertia pump, dedicated pump, disposable bailer, bladder pump, other

Well Type Monument Type Depth Measuring Point

Monitoring Flush-mount Top of Casing

Well Information

Project Information
Project No. Client Name Project Name Sampling Event Sampler(s)

M1030.08.003 City of Stanwood Raplee Data Gaps October 2024 C. Sifford
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M1030.08.003, 1/28/2025, FSDS_GW.xlsx Page 10 of 11



Groundwater Field Sampling Data Sheet

Location ID
Well Diameter 

(in)

Screen Interval 

(ft)

Sample Depth 

(ft)

MW-06 2.0 4-14 12.0

Depth to 

Bottom (ft)

Depth to 

Product (ft)

Depth to Water 

(ft)

Product 

Thickness (ft)

Water Column 

(ft)

Well Casing 

Volume (gal)

DTB DTP DTW DTW - DTP DTB - DTW
(gal/ft x water 

column)

10/17/2024 10:47 13.99 3.45 10.54 1.72

Purge Method

Purge Start 

Time

ideally < 0.3 ft 

drawdown ± 0.1 ± 3% ± 3% ± 10% if > 0.5 ± 10

< 5 or

± 10% if > 5

Cumulative 

Purge Volume
Flowrate Water Level pH Temperature Conductivity

Dissolved 

Oxygen
ORP Turbidity

gal L/min ft SU degrees C uS/cm mg/L mV NTU

10:53 0.1 0.11 3.99 6.15 15.0 1,780 -- -- 86.0

11:03 0.3 0.11 5.55 6.02 15.4 1,820 -- -- 65.2

11:14 0.8 0.11 7.48 5.96 15.3 1,830 -- -- 58.1

14:44 0.8 0.11 7.05 -- -- -- -- -- --

14:51 1.1 0.11 8.37 6.12 14.3 1,738 2.97 139.6 56.5

14:54 1.2 0.11 8.83 6.11 14.3 1,776 2.40 135.7 54.1

14:57 1.3 0.11 9.36 6.11 14.2 1,779 1.99 131.4 52.1

Sampling 

Method

Sample Name

Sample Date 10/17/2024 Sample Time 15:00

Container Type Preservative
Filtered 

(Y/N)
No. Containers

VOA HCl N 6

Amber glass None N 1

7

General Comments

Water level dropped below tubing at 11:25; paused for recharge. Resumed purging 

at 14:44.

Total No. Containers:

10:50

Time

Last row of water quality data are considered final field parameters unless otherwise noted. Sample Information

Water Quality 

Observations

(clarity, tint, 

odor, sheen, 

etc.)

Clear with white particulates; yellow tint; no odor; blocky sheen.

Peristaltic Pump

MW06-GW-12.0

Hydrology/Level Measurements

Date Time

0.75" = 0.023 gal/ft

1'' = 0.041 gal/ft

1.5" = 0.092 gal/ft

2" = 0.163 gal/ft

3" = 0.367 gal/ft

4" = 0.653 gal/ft

6" = 1.469 gal/ft

8" = 2.611 gal/ft

Water Quality Data

Peristaltic Pump
Purge/Sampling Methods: peristaltic pump, submersible pump, vacuum pump, 

inertia pump, dedicated pump, disposable bailer, bladder pump, other

Well Type Monument Type Depth Measuring Point

Monitoring Flush-mount Top of Casing

Well Information

Project Information
Project No. Client Name Project Name Sampling Event Sampler(s)

M1030.08.003 City of Stanwood Raplee Data Gaps October 2024 C. Sifford

© 2025 Maul Foster Alongi, Inc.
M1030.08.003, 1/28/2025, FSDS_GW.xlsx Page 11 of 11



Appendix D 

Well Development Forms 



Time
Purge Vol. 

(gal)

Pump 
Rate 

(L/min)

Turbidity 
(NTUs)

pH
Temp. 
(°C)

Conductivity 
(uS/cm)

DO (mg/L)
ORP
(mV)

DTW
(ft)

Comments

12:53 0 -- -- -- -- -- -- -- -- Begin surging with bailer.

13:02 0 -- -- -- -- -- -- -- -- Complete surging.

13:12 0 -- -- -- -- -- -- -- -- Begin purging with bailer.

13:18 0.5 -- -- -- -- -- -- -- -- Complete purging.

13:22 0.5 0.1 -- -- -- -- -- -- 4.20
Begin purging with peristaltic 

pump.

13:29 0.6 0.2 355 6.23 16.4 1250 -- -- 6.06 Continue purging.

13:59 2.1 0.2 132 6.42 15.8 1320 -- -- 12.97 Continue purging.

14:04 2.1 -- -- -- -- -- -- -- Dry Well ran dry. Pause for recharge.

16:13 2.1 -- -- -- -- -- -- -- 1.47 Restart purging.

16:16 2.2 0.2 16.5 6.73 16.1 1730 -- -- 2.41 Continue purging.

16:24 2.4 0.2 6.03 6.07 16.4 1150 -- -- 4.30 Continue purging.

16:39 3.2 0.2 5.77 5.86 15.8 1044 1.17 133.3 6.54 Continue purging. Connect to YSI.

16:52 3.8 0.2 8.55 5.97 15.6 1106 1.53 85.9 8.33 Continue purging.

17:15 4.5 0.2 5.27 6.19 15.3 1219 3.19 55.7 10.43 Continue purging.

17:36 5.5 0.2 5.89 6.20 15.1 1326 3.16 37.6 12.12 Continue purging.

17:43 5.7 0.2 4.52 6.19 15.0 1582 2.72 33.9 12.89

-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

Project Name: Raplee Soil and Groundwater Data Gaps Initial DTB: 13.98 Final DTB: 14.13

Well Development Field Form

Project No.: M1030.08.003 Date: 10/9/2024

Project Location: Stanwood, WA Well ID: MW-01

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

Conductivity readings fluctuating 
between 1300 and 1600. Other 

parameters appear stabilized. Well 
ran dry at 17:51. Development 

complete.

MFA Staff Name: C. Sifford Initial DTW: 1.79 Final DTW: 13.27

Development Method: Bailer Surge, Peristaltic Pump Purge Well Casing Vol.: 1.12 gal

Total Water Purged: 5.7 gal Casing Diameter: 1.5 inches

Page _____ of _____



Notes:

Depths are relative to ft below top of casing.

°C = degrees Celsius.

cumltv. = cumulative.

DO = dissolved oxygen.

DTB = depth to bottom.

DTW  = depth to water.

ft = feet.

gal = gallon.

L/min = liters per minute.

mg/L = milligrams per liter.

mV = millivolts.

NTUs = nephelometric turbidity units.

ORP = oxygen reduction potential.

vol. = volume.

uS/cm = microsiemens per centimeter.
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Time
Purge Vol. 

(gal)

Pump 
Rate 

(L/min)

Turbidity 
(NTUs)

pH
Temp. 
(°C)

Conductivity 
(uS/cm)

DO (mg/L)
ORP
(mV)

DTW
(ft)

Comments

11:01 0 -- -- -- -- -- -- -- -- Begin surging with bailer.

11:14 0 -- -- -- -- -- -- -- --
Complete surging. Begin purging 

with bailer.

11:22 0.4 -- -- -- -- -- -- -- -- Complete purging.

11:24 0.4 0.2 -- -- -- -- -- -- 7.36
Begin purging with peristaltic 

pump.

11:44 1.4 0.2 -- -- -- -- -- -- Dry Well ran dry. Pause for recharge.

13:09 1.4 -- -- -- -- -- -- -- 12.98 Check water level.

14:50 1.4 -- -- -- -- -- -- -- 12.09 Restart purging.

14:56 1.5 0.1 710 6.86 17.3 1460 -- -- 12.78 Continue purging.

15:03 1.6 -- 697 6.86 17.2 1440 -- -- Dry Well ran dry. Pause for recharge.

16:44 1.6 -- -- -- -- -- -- -- 13.20 Check water level.

17:22 1.6 -- -- -- -- -- -- -- 12.86 Restart purging.

12:25 1.7 0.1 83.3 6.83 16.4 1370 -- -- 13.72 Continue purging.

12:27 1.7 -- -- -- -- -- -- -- Dry
Well ran dry. Development 

complete.
Notes:

Depths are relative to ft below top of casing.

°C = degrees Celsius.

cumltv. = cumulative.

DO = dissolved oxygen.

DTB = depth to bottom.

DTW  = depth to water.

ft = feet.

gal = gallon.

L/min = liters per minute.

mg/L = milligrams per liter.

mV = millivolts.

NTUs = nephelometric turbidity units.

ORP = oxygen reduction potential.

vol. = volume.

uS/cm = microsiemens per centimeter.

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

MFA Staff Name: C. Sifford Initial DTW: 2.67 Final DTW: Dry

Development Method: Bailer Surge, Peristaltic Pump Purge Well Casing Vol.: 1.06 gal

Total Water Purged: 1.7 gal Casing Diameter: 1.5 inches

Project Name: Raplee Soil and Groundwater Data Gaps Initial DTB: 14.16 Final DTB: 14.17

Well Development Field Form

Project No.: M1030.08.003 Date: 10/9/2024

Project Location: Stanwood, WA Well ID: MW-02

Page _____ of _____



Time
Purge Vol. 

(gal)

Pump 
Rate 

(L/min)

Turbidity 
(NTUs)

pH
Temp. 
(°C)

Conductivity 
(uS/cm)

DO (mg/L)
ORP
(mV)

DTW
(ft)

Comments

14:19 0 -- -- -- -- -- -- -- -- Begin surging with bailer.

14:26 0 -- -- -- -- -- -- -- -- Complete surging.

14:27 0 -- -- -- -- -- -- -- -- Begin purging with bailer.

14:34 0.4 -- -- -- -- -- -- -- -- Complete purging.

14:37 0.4 0.2 -- -- -- -- -- -- 2.17
Begin purging with peristaltic 

pump.

14:41 0.5 0.2 416 6.59 16.3 2180 -- -- 3.16 Continue purging.

14:53 1.2 0.2 36.5 5.81 16.4 1680 -- -- 3.36 Continue purging.

15:11 2.2 0.2 16.9 5.21 15.9 1640 0.49 241.4 3.41 Continue purging. Connect to YSI.

15:38 4.3 0.2 5.76 5.24 15.8 1159 0.11 174.0 3.41 Continue purging.

15:52 5.0 0.2 3.97 5.24 15.8 1126 0.11 157.0 3.42 Continue purging.

16:04 5.7 0.2 4.99 5.24 15.7 1111 0.10 144.0 3.43 Continue purging.

16:18 6.6 0.2 4.55 5.27 15.7 1102 0.13 131.1 3.42 Continue purging.

16:27 7.3 0.2 3.86 5.26 15.7 1102 0.11 125.9 3.42 Stable. Development complete.

Notes:

Depths are relative to ft below top of casing.

°C = degrees Celsius.

cumltv. = cumulative.

DO = dissolved oxygen.

DTB = depth to bottom.

DTW  = depth to water.

ft = feet.

gal = gallon.

L/min = liters per minute.

mg/L = milligrams per liter.

mV = millivolts.

NTUs = nephelometric turbidity units.

ORP = oxygen reduction potential.

vol. = volume.

uS/cm = microsiemens per centimeter.

Project Name: Raplee Soil and Groundwater Data Gaps Initial DTB: 13.43 Final DTB: 13.73

Well Development Field Form

Project No.: M1030.08.003 Date: 10/9/2024

Project Location: Stanwood, WA Well ID: MW-03

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

MFA Staff Name: C. Sifford Initial DTW: 2.25 Final DTW: 3.42

Development Method: Bailer Surge, Peristaltic Pump Purge Well Casing Vol.: 1.06 gal

Total Water Purged: 7.3 gal Casing Diameter: 1.5 inches

Page _____ of _____



Time
Purge Vol. 

(gal)

Pump 
Rate 

(L/min)

Turbidity 
(NTUs)

pH
Temp. 
(°C)

Conductivity 
(uS/cm)

DO (mg/L)
ORP
(mV)

DTW
(ft)

Comments

12:11 0 -- -- -- -- -- -- -- -- Begin surging with bailer.

12:23 0 -- -- -- -- -- -- -- -- Bailer disconnected.

12:32 0 -- -- -- -- -- -- -- 2.96
Begin purging with peristaltic 

pump.

12:36 0.1 0.1 OR 6.18 14.7 1430 -- -- 4.63
Continue purging. Rainbow sheen 

observed.

13:03 1.1 0.1 OR 6.52 14.3 1390 -- -- Dry Well ran dry. Pause for recharge.

13:06 1.1 -- -- -- -- -- -- -- -- Remove bailer.

15:18 1.1 -- -- -- -- -- -- -- 4.56 Restart purging.

15:21 1.2 0.1 20.3 6.38 15.3 1380 -- -- 5.67 Continue purging. 

15:33 1.5 0.1 16.0 6.27 15.2 1380 -- -- 8.51 Continue purging. 

15:47 2.1 0.1 11.4 6.18 15.0 1360 -- -- 11.42 Continue purging. 

15:58 2.4 0.1 125 6.26 15.2 1370 -- -- 12.72 Continue purging. 

16:02 2.5 0.1 40.9 6.33 14.7 1360 -- -- Dry Well ran dry. Pause for recharge.

16:47 2.5 -- -- -- -- -- -- -- 10.43 Check water level.

16:49 2.5 0.1 -- -- -- -- -- -- 10.43 Restart purging.

16:59 2.7 0.1 8.29 6.33 14.4 1360 -- -- 12.32 Continue purging. 

17:03 2.8 0.1 -- -- -- -- -- -- Dry
Well ran dry. Development 

complete.

Project Name: Raplee Soil and Groundwater Data Gaps Initial DTB: 14.02 Final DTB: 14.03

Well Development Field Form

Project No.: M1030.08.003 Date: 10/9/2024

Project Location: Stanwood, WA Well ID: MW-04

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

MFA Staff Name: C. Sifford Initial DTW: 3.21 Final DTW: Dry

Development Method: Bailer Surge, Peristaltic Pump Purge Well Casing Vol.: 0.99 gal

Total Water Purged: 2.8 gal Casing Diameter: 1.5 inches
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Notes:

Depths are relative to ft below top of casing.

°C = degrees Celsius.

cumltv. = cumulative.

DO = dissolved oxygen.

DTB = depth to bottom.

DTW  = depth to water.

ft = feet.

gal = gallon.

L/min = liters per minute.

mg/L = milligrams per liter.

mV = millivolts.

NTUs = nephelometric turbidity units.

OR = over range.

ORP = oxygen reduction potential.

vol. = volume.

uS/cm = microsiemens per centimeter.
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Time
Purge Vol. 

(gal)

Pump 
Rate 

(L/min)

Turbidity 
(NTUs)

pH
Temp. 
(°C)

Conductivity 
(uS/cm)

DO (mg/L)
ORP
(mV)

DTW
(ft)

Comments

10:43 0 -- -- -- -- -- -- -- -- Begin surging with bailer.

10:55 0 -- -- -- -- -- -- -- -- Complete surging.

10:55 0 -- -- -- -- -- -- -- -- Begin purging with bailer.

11:00 2.0 -- -- -- -- -- -- -- 8.36 Complete purging.

11:05 2.0 0.19 -- -- -- -- -- -- --
Begin purging with peristaltic 

pump.

11:10 2.1 0.19 257 5.78 14.5 1620 -- -- 8.29 Continue purging.

11:21 2.6 0.19 12.0 5.10 14.4 1540 -- -- 8.34 Continue purging.

11:58 4.4 0.19 7.93 4.91 14.0 1590 3.44 167.5 8.63 Continue purging.

12:23 6.0 0.25 66.3 5.66 13.6 1734 3.48 115.4 11.15 Continue purging.

13:08 8.2 0.18 14.0 5.58 13.4 1747 4.19 103.9 13.23 Continue purging.

13:14 8.5 0.18 -- -- -- -- -- -- Dry
Well ran dry. Development 

complete.
Notes:

Depths are relative to ft below top of casing.

°C = degrees Celsius.

cumltv. = cumulative.

DO = dissolved oxygen.

DTB = depth to bottom.

DTW  = depth to water.

ft = feet.

gal = gallon.

L/min = liters per minute.

mg/L = milligrams per liter.

mV = millivolts.

NTUs = nephelometric turbidity units.

ORP = oxygen reduction potential.

vol. = volume.

uS/cm = microsiemens per centimeter.

Project Name: Raplee Soil and Groundwater Data Gaps Initial DTB: 13.99 Final DTB: --

Well Development Field Form

Project No.: M1030.08.003 Date: 10/15/2024

Project Location: Stanwood, WA Well ID: MW-05

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

MFA Staff Name: C. Sifford Initial DTW: 2.35 Final DTW: Dry

Development Method: Bailer Surge, Peristaltic Pump Purge Well Casing Vol.: 1.90 gal

Total Water Purged: 8.5 gal Casing Diameter: 2 inches
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Time
Purge Vol. 

(gal)

Pump 
Rate 

(L/min)

Turbidity 
(NTUs)

pH
Temp. 
(°C)

Conductivity 
(uS/cm)

DO (mg/L)
ORP
(mV)

DTW
(ft)

Comments

11:38 0 -- -- -- -- -- -- -- -- Begin surging with bailer.

11:47 0 -- -- -- -- -- -- -- -- Complete surging.

11:47 0 -- -- -- -- -- -- -- -- Begin purging with bailer.

11:50 1.3 -- -- -- -- -- -- -- Dry Complete purging.

11:50 1.3 -- -- -- -- -- -- -- -- Well ran dry. Pause for recharge.

12:39 1.3 -- -- -- -- -- -- -- 12.22 Check water level.

13:35 1.3 0.18 136 -- -- -- -- -- 11.83
Begin purging with peristaltic 

pump.

13:38 1.4 0.18 24.9 6.48 14.7 1380 -- -- 12.59 Continue purging.

13:41 1.5 0.18 364 6.54 14.5 1430 -- -- 13.41 Continue purging.

13:44 1.6 0.18 277 6.58 14.3 1440 -- -- Dry
Well ran dry. Development 

complete.
Notes:

Depths are relative to ft below top of casing.

°C = degrees Celsius.

cumltv. = cumulative.

DO = dissolved oxygen.

DTB = depth to bottom.

DTW  = depth to water.

ft = feet.

gal = gallon.

L/min = liters per minute.

mg/L = milligrams per liter.

mV = millivolts.

NTUs = nephelometric turbidity units.

ORP = oxygen reduction potential.

vol. = volume.

uS/cm = microsiemens per centimeter.

Well Development Field Form

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

Project No.: M1030.08.003

Project Location: Stanwood, WA

Project Name: Raplee Soil and Groundwater Data Gaps

MFA Staff Name: C. Sifford

Development Method: Bailer Surge, Peristaltic Pump Purge

Total Water Purged: 1.6

Date: 10/15/2024

Well ID: MW-06

Initial DTB: 13.99

Initial DTW: 5.47

Final DTB: 13.98

Final DTW: Dry

Well Casing Vol.: 1.38 gal

Casing Diameter: 2 inches
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Appendix E 

Well Survey Report 



24088 Monitoring Well Tabulation Letter 2024-11-27.docx 11400 SE 8th St, Suite 450, Bellevue, WA 98004 
P a g e  | 1 PO Box 3565, Bellevue, WA 98009

T: 425.462.1080 |F: 425.462.7719
www.goldsmithengineering.com

November 27, 2024

Maul Foster Alongi, Inc.
1329 North State Street
Suite 301
Bellingham, WA 98225

Attention:  Christian Sifford

Re:  Stanwood – Monitor Well Survey Project No. M1030.08.003

Dear Christian,

At your request, we have obtained Y (northing), X (easting), and Z (elevation) coordinates for 
six (6) new monitor well locations at 9816 271st Street NW, Stanwood WA 98292. The survey was 
conducted on November 6, 2024. All horizontal locations are to the center of the existing monitor 
well casing. The elevations shown on the table below reflect the ground elevation adjacent to 
each well and the elevation of the north rim of the PVC pipe in each casing.

The horizontal and vertical datum reflect NAD 83/2011 Epoch 2010.00 State Plane, Washington 
North Zone, and NAVD 88 per the Washington State Reference Network (WSRN). 

Monitor Well 
Designation

HGG Point 
Number

Northing (Y) Easting (X) North Rim 
2" PVC

Adjacent Ground 
Elevation

MW-01 30006 456,836.0 1,266,984.8 7.36 7.7
MW-02 30015 456,744.7 1,267,017.8 8.56 8.9
MW-03 30009 456,786.1 1,267,049.3 8.10 8.5
MW-04 30000 456,768.8 1,266,965.0 8.96 9.1 
MW-05 30003 456,808.7 1,266,956.5 8.30 8.2 
MW-06 30012 456,770.1 1,267,016.1 8.67 8.3 

Two site benchmarks were set:

BM #1 is a MAG nail and washer set in the top of curb in the southwest quadrant of the 
intersection with 271st Street NW and 270th Street NW. The point is at the southerly curb drop 
for the curb ramp. 
Elevation = 9.28 feet.

file:///C:/Users/bkulesa/AppData/Local/Temp/www.goldsmithengineering.com


Maul Foster Alongi, Inc.
Attn. Christian Sifford
November 27, 2024

24088 Monitoring Well Tabulation Letter 2024-11-27.docx
P a g e  | 2

BM #2 is a MAG nail and washer set in the sidewalk on the southerly side of 270th Street NW, 
southwesterly of the intersection with 271st Street NW, 0.3 feet northwesterly of the back of 
walk and 15 feet southwesterly of an “Adopt a Street” sign.
Elevation = 8.88 feet.

Sincerely,

Lee Nyquist, P.L.S. | Goldsmith Engineering
Director of Survey | 425.462.1080 | 
lnyquist@goldsmithengineering.com

11-27-24

mailto:lnyquist@goldsmithengineering.com
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Appendix F 

Disposal Documentation 
 











 

 

 

Appendix G 

Archaeological Monitoring Report 
 



Revised 9-26-2018 

 

 

CULTURAL RESOURCES REPORT COVER SHEET 
 
 

DAHP Project Number:  2024-03-01908 (Please contact the lead agency for the project 
number. If associated to SEPA, please contact 
SEPA@dahp.wa.gov to obtain the project number before 
creating a new project.) 

 
Author: Jesse Van De Vanter, Bryan Hoyt, and Chris Lockwood 
 
Title of Report: 9816 271st Street Northwest, Soil and Groundwater Investigation, City 

of Stanwood, Snohomish County, Washington   

 
Date of Report:  November 2024 
 
County(ies): Snohomish   Section: 24 Township: 32 North Range: 3 East  

 
Quad:    Stanwood      Acres: <1.0 

 
PDF of Report uploaded to WISAARD report module (REQUIRED)       Yes 
 
Historic Property Inventory Forms to be Approved Online?   Yes   No 
 
Archaeological Site(s)/Isolate(s) found or amended?  Yes  No 
 
TCP(s) found?  Yes  No 
 
Replace a draft?  Yes  No 
 
Satisfy a DAHP Archaeological Excavation Permit requirement?  Yes #          No 
 
Were Human Remains Found?  Yes DAHP Case #             No 
 
 
DAHP Archaeological Site #:        
 
 

 

• Submission of PDFs into WISAARD’s 
report module is required.   

 

• Please be sure that any PDF submitted to 
WISAARD has its cover sheet, figures, 
graphics, appendices, attachments, 
correspondence, etc., compiled into a 
single PDF file.  

 

• Please check that the PDF displays 
correctly when opened.   
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 Suite 200 

 Seattle, WA 98121 

 206.789.9658 

 www.esassoc.com 
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Cultural Resources Short Report 
 
Title: 9816 271st Street Northwest, Soil and Groundwater Investigation, City of Stanwood, 

Snohomish County, Washington – Archaeological Monitoring of Environmental 

Investigation Borings 

Author(s): Jesse Van De Vanter, Bryan Hoyt, and Chris Lockwood, Ph.D. 

Date: November 2024   

Acreage: <1.0 Acre (total drilling 

disturbance is 3.9 cubic feet) 

ESA Project No.  D202400452.00 

 

Agency: Washington State Department of 

Ecology  

Project Proponent:  City of Stanwood 

Regulatory: Washington State Governor’s Executive Order 21-02 

USGS Quad: Stanwood, WA (7.5’) Township /Range/Section: T 32 N, R 3 E, S 24 

Address:  9816 271st Street Northwest 

Stanwood, WA 

County: Snohomish, WA 

Parcel: 32032400405900  

 

PROJECT UNDERSTANDING 

Environmental Science Associates (ESA) was retained by Maul Foster & Alongi, Inc. (MFA), on behalf 

of the City of Stanwood (City), to conduct archaeological monitoring during environmental investigation 

borings for the 9816 271st Street Northwest Project (Project) (Figure 1). The Project is located in 

Township 32 North, Range 3 East, Section 24, on Snohomish County parcel 32032400405900 and the 

adjacent right-of-way to the south, in Stanwood, Snohomish County, Washington. The parcel is referred 

to as the Raplee Property and has an associated Washington State Department of Ecology (Ecology) 

Cleanup Site ID #5275. 

The City is considering purchasing the parcel and redeveloping it as a public park. The property formerly 

contained a Standard Oil service and fueling station, which was active between 1958 and 1970 (Wise 

2024), and which resulted in contamination from fuel storage. MFA is assisting the City by developing a 

site cleanup option evaluation, including preliminary assessment and site investigation to address data 

gaps. This report details results of archaeological monitoring associated with environmental investigation 
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borings advanced to fill site data gaps. Prior to monitoring, ESA prepared an Archaeological Resources 

Monitoring Plan (AMP) (Hoyt 2024), which was used in conjunction with the site-specific Ecology 

Inadvertent Discovery Plan, to guide archaeological monitoring procedures during drilling of the 

environmental investigation borings.  

REGULATORY BACKGROUND 

Funding for the Project comes from Ecology, as provided under Revised Code Washington (RCW) 

39.34.130 and RCW 39.26.180(3), and via an Interagency Agreement between Ecology and City. As a 

result of state funding, Ecology is functioning as the Lead Agency with regard to Washington State 

Governor’s Executive Order 21-02 (GEO 21-02).  

GEO 21-02 requires that agencies consult, or delegate consultation to non-state recipients of state funds, 

with the Washington State Department of Archaeology and Historic Preservation (DAHP) and Affected 

Tribes on the potential impacts of projects on cultural resources (archaeological sites, historic structures, 

buildings, and objects, and tribal sacred places). GEO 21-02 applies to projects with state-funded 

construction or acquisition, and which are not otherwise subject to review under the National Historic 

Preservation Act of 1966 (commonly referred to as “Section 106”), including grant or pass-through 

funding that culminates in construction or land acquisitions The Executive Order requires that the state 

agency provide documentation of that consultation to DAHP, if requested. 

Ecology has conducted consultation with Affected Tribes and Washington State Department of 

Archaeology and Historic Preservation (DAHP) in accordance with GEO 21-02. It has been deemed 

necessary by Ecology, and concurred by DAHP, that a professional archaeologist will provide technical 

assistance and conduct field monitoring and data recovery if needed. Affected Tribes consulted with by 

Ecology include the Muckleshoot Indian Tribe, Sauk-Suiattle Indian Tribe, Snoqualmie Tribe of Indians, 

Stillaguamish Tribe of Indians, Suquamish Tribe, Swinomish Indian Tribal Community, and the Tulalip 

Tribes. 

Additional laws that apply to archaeological projects conducted within the State of Washington include: 

Archaeological Sites and Resources (Revised Code of Washington [RCW] 27.53), Indian Graves and 

Records (RCW 27.44), Human Remains (RCW 68.50), and Abandoned and Historic Cemeteries and 

Historic Graves (RCW 68.60). 

ARCHAEOLOGICAL MONITORING 

No archaeological resources or potential indicators of past cultural activity, such as fire modified rocks, 

dense charcoal, or burned soils, were observed during archaeological monitoring of site investigation 

borings.  

Archaeological monitoring was conducted by ESA Archaeologist Jesse Van De Vanter on October 14th, 

2024. Weather conditions during monitoring consisted of seasonable temperatures, overcast to clear skies, 

and occasional rain. ESA followed all protocols detailed in AMP (Attachment 1) prepared for the Project, 

as well as the Ecology Inadvertent Discovery Plan.  

Van De Vanter observed six environmental investigation borings, including four soil and reconnaissance 

groundwater borings (SB24 – SB27), and two monitoring well borings (MW05 and MW06). Each of the 
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borings was located within the fenced portion of the property abutting 271st St NW and 270th St NW, 

except for boring SB-26 which was located in the City right-of-way to the south of the property (Figure 

2). Each boring was advanced to 15 feet (4.6 meters) below surface (bs) by Holt Services, Inc., utilizing a 

Geoprobe 7822DT direct-push drill rig fitted with a 2.25-inch core barrel (Figure 3). Continuous core 

samples were collected in 5-foot increments from the surface to 15 feet bs for observation and chemical 

analysis. . 

ESA characterized each push sample. Because direct push sampling could be impacted by variably dense 

soils, the precise top and bottom elevations of each stratigraphic unit were commonly difficult to 

determine; in such cases, stratigraphic elevations were approximated. Stratigraphic units, however, 

retained relative relationship to each other, regardless of depth measurements. Data were recorded using 

smartphones and tablets with Global Positioning System/Global Navigation Satellite System 

(GPS+GLONASS), with a positional accuracy of 9.8 feet (3 meters) or less. Core materials were visually 

inspected for the presence of artifacts or human remains. 

Observed stratigraphy across the property consisted of road/parking lot fill (crushed rock) and mixed 

fill/disturbed soil from surface to 3 feet (0.9 meters), then transitioning to intact gray silty clay loam fine 

alluvium from 3 to 8 feet (0.9-2.4 meters), and light gray silty clay fine alluvium from 8 to 15 feet (2.4-

4.6 meters). These borings match expectations regarding the topography of the landform, mapped Puget 

series complex soil type (NRCS 2000), as well as the prior use of the property as a service station. In 

general, the near surface deposits have been heavily impacted by prior land use and include mixing of the 

former A-horizon with the underlying alluvial parent material and imported gravelly fill material. 

Stratigraphy then transitions into a natural alluvial sequence. Figure 4 demonstrates the typical soil profile 

as observed within the samples. A full description of each boring is included as Attachment 2. 
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Figure 1 
9816 271st Street Northwest Soil and Groundwater 

Investigation Project Area 
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Locations of environmental investigation borings  
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Figure 3 
Overview of MW05 location, view to the northwest 
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Figure 4 
Close up view of typical sample as observed at SB25 
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1.0 INTRODUCTION 

Environmental Science Associates (ESA) has been retained by Maul, Foster & Alongi, Inc. 

(MFA), on behalf of the City of Stanwood, to conduct archaeological monitoring for 

environmental investigation work at 9816 271st Street Northwest Project (Project) within the 

City of Stanwood, Snohomish County, Washington (Figure 1). The Project is located in 

Township 32 North, Range 3 East, Section 24. 

This Archaeological Monitoring Plan (AMP) describes methods to be used during archaeological 

monitoring of drilling of soil borings and monitoring wells. Attached to the AMP is the 

Washington State Department of Ecology Inadvertent Discovery Plan, which details procedures 

to follow in the event archaeological resources or human remains are discovered during 

archaeological monitoring. This AMP only applies to the subsurface environmental sampling 

component of the Project. Because the Project is still in design the AMP is not applicable to the 

construction phase of the Project. 

2.0 PROJECT DESCRIPTION  

The City of Stanwood (City) plans to remediate a former fueling station located at 9816 271st 

Street Northwest (Figure 2). MFA is assisting the City with site investigation, including 

conducting environmental investigation borings to address site condition data gaps.  

Planned methodology includes drilling of four soil and reconnaissance groundwater borings and 

the installation of two monitoring wells. Borings and monitoring wells (borings) will be located 

across the fenced interior of the property, as well as within the street margins to the south. 

Borings will be advanced by a driller licensed in the State of Washington using direct push 

drilling techniques and continuous core retrieval. A truck- or track-mounted drill rig will be used 

for each of the 6 borings. Borings will be extended to a planned depth of 15 feet below surface. 

Total estimated extent of ground disturbance, based on four two-inch diameter soil boring and 

two four-inch diameter monitoring well borings, is 3.9 cubic feet. 

3.0 REGULATORY ENVIRONMENT 

Funding for the Project comes from the Washington State Department of Ecology (Ecology), as 

provided under Revised Code Washington (RCW) 39.34.130 and RCW  39.26.180(3), and via an 

Interagency Agreement between Ecology and City. As a result of state funding, Ecology is 

functioning as the Lead Agency with regard to Washington State Governor’s Executive Order 

21-02 (GEO 21-02).  

GEO 21-02 requires agencies consult, or delegate consultation to non-state recipients of state 

funds, with the Washington State Department of Archaeology and Historic Preservation (DAHP) 

and Affected Tribes on the potential impacts of projects on cultural resources (archaeological 

sites, historic structures, buildings, and objects, and tribal sacred places). GEO 21-02 applies to 

projects with state-funded construction or acquisition projects that are not subject to review 

under the National Historic Preservation Act of 1966 (commonly referred to as “Section 106”), 
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including grant or pass-through funding that culminates in construction or land acquisitions The 

Executive Order requires that the state agency provide documentation of that consultation to 

DAHP, if requested. 

Ecology has conducted consultation with Affected Tribes and Washington State Department of 

Archaeology and Historic Preservation (DAHP) in accordance with EO 21-02. It has been 

deemed necessary by Ecology, and concurred by DAHP, that a professional archaeologist will 

provide technical assistance and conduct field monitoring and data recovery if needed.  

Additional laws that apply to archaeological projects conducted within the State of Washington 

include: Archaeological Sites and Resources (Revised Code of Washington [RCW] 27.53), 

Indian Graves and Records (RCW 27.44), Human Remains (RCW 68.50), and Abandoned and 

Historic Cemeteries and Historic Graves (RCW 68.60). 

4.0 ARCHAEOLOGICAL MONITORING 

Prior to commencement of drilling the ESA archaeologist will conduct a brief on-site tailgate 

training session with appropriate Ecology, MFA, and drilling subcontractor staff. The training 

will provide the field team with an overview of what to look for while conducting ground-

disturbing activities as it pertains to cultural resources, as well as the procedures to follow if 

cultural resources are encountered.  

The archaeologist will observe drilling at each of the 6 boring locations. Borings will be 

advanced using direct push drilling techniques. The archaeologist will examine the soil cores and 

cuttings during drilling. All monitoring will be conducted at a safe distance from the drill rig. 

The archaeologist will document stratigraphy, and presence/absence of cultural materials. The 

archaeologist will map each boring location with a GPS device, document the stratigraphic 

profile, and photograph each sample.  

The Project location has the potential for buried contaminants. If contaminated, or potentially 

contaminated, material is identified, the ESA archaeologist will not handle the material. The 

archaeologist will attempt to describe and document the samples without touching the material. 

The archaeologist will follow all protocols detailed in the site specific Project Safety Plan. 

5.0 INADVERTENT DISCOVERIES  

Ecology, as the lead agency under EO21-02, employs an Inadvertent Discovery Plan (IDP) for 

use in the event archaeological materials or human remains are discovered during ground 

disturbing activities. This plan provides the procedures to be followed in the event of a 

discovery, as well as pertinent contact names and numbers. ESA will follow all procedures 

outlined in the IDP if archaeological materials or human remains are identified during 

monitoring for the geotechnical borings. The IDP is included as Attachment 1. 
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6.0 REPORTING 

At the conclusion of monitoring, ESA will prepare an Archaeological Monitoring Report that 

meets DAHP standards. The report will include a USGS topographic map and an aerial 

photograph with boring locations, and detailed stratigraphic information for each boring.  
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Prepared by ESA 2024 Figure 1 

9826 271st Street Northwest Project Area 
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Prepared by ESA 2024 Figure 2 

9826 271st Street Northwest Project Area 
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Ecology Inadvertent Discovery Plan 

 

 

 

 

 

 



INADVERTENT DISCOVERY PLAN
PLAN AND PROCEDURES FOR THE DISCOVERY OF  
CULTURAL RESOURCES AND HUMAN SKELETAL 

REMAINS
To request ADA accommodation, including materials in a format for the visually 

impaired, call Ecology at 360-407-6000 or visit https://ecology.wa.gov/accessibility. 
People with impaired hearing may call Washington Relay Service at 711. People with a 

speech disability may call TTY at 877-833-6341. 

ECY 070-560 (rev. 06/21) 1 IDP Form 

Site Name(s):  :

 

Location

County:Project Lead/Organization:

• An accumulation of shell, burned rocks, or other food related materials.
• Bones, intact or in small pieces.
• An area of charcoal or very dark stained soil with artifacts.
• Stone tools or waste flakes (for example, an arrowhead or stone chips).
• Modified or stripped trees, often cedar or aspen, or other modified natural

features, such as rock drawings.
• Agricultural or logging materials that appear older than 50 years. These could

include equipment, fencing, canals, spillways, chutes, derelict sawmills, tools,
and many other items.

• Clusters of tin cans or bottles, or other debris that appear older than 50 years.
• Old munitions casings. Always assume these are live and never touch or

move.
• Buried railroad tracks, decking, foundations, or other industrial materials.
• Remnants of homesteading. These could include bricks, nails, household items,

toys, food containers, and other items associated with homes or farming sites.

If this Inadvertent Discovery Plan (IDP) is for multiple (batched) projects, ensure the 
location information covers all project areas. 

1. INTRODUCTION

The IDP outlines procedures to perform in the event of a discovery of archaeological 
materials or human remains, in accordance with applicable state and federal laws. An 
IDP is required, as part of Agency Terms and Conditions for all grants and loans, for 
any project that creates disturbance above or below the ground. An IDP is not a 
substitute for a formal cultural resource review (Executive 21-02 or Section 106). 
Once completed, the IDP should always be kept at the project site during all project 
activities. All staff, contractors, and volunteers should be familiar with its contents and 
know where to find it. 

2. CULTURAL RESOURCE DISCOVERIES

A cultural resource discovery could be prehistoric or historic. Examples include (see  
images for further examples): 

https://ecology.wa.gov/accessibility


   

       
   

     
       

   
   

     

 

     
      

      
  

 
  

 

        
    

 

 

  

 
    

   

 
 

  

   
  

 
  

     

  

       
   

     
       

 

     

 

     
      

      
  

 

  

 

        
    

    

  
  

 

 

        
 

  

 

 

     

The above list does not cover every possible cultural resource. When in doubt, assume 
the material is a cultural resource. 
3. ON-SITE RESPONSIBILITIES 

If any employee, contractor, or subcontractor believes that they have uncovered 
cultural resources or human remains at any point in the project, take the following steps 
to Stop-Protect-Notify. If you suspect that the discovery includes human remains, 
also follow Sections 5 and 6. 

STEP A: Stop Work. 

All work must stop immediately in the vicinity of the discovery. 

STEP B: Protect the Discovery. 
Leave the discovery and the surrounding area untouched and create a clear, 
identifiable, and wide boundary (30 feet or larger) with temporary fencing, flagging, 
stakes, or other clear markings. Provide protection and ensure integrity of the discovery 
until cleared by the Department of Archaeological and Historical Preservation (DAHP) 
or a licensed, professional archaeologist. 
Do not permit vehicles, equipment, or unauthorized personnel to traverse the discovery 
site. Do not allow work to resume within the boundary until the requirements of this IDP 
are met. 

STEP C: Notify Project Archaeologist (if applicable). 

If the project has an archaeologist, notify that person. If there is a monitoring plan in 
place, the archaeologist will follow the outlined procedure. 

STEP D: Notify Project and Washington Department of Ecology (Ecology) 
contacts. 

Project Lead Contacts 

Primary Contact Alternate Contact 
Name: Name: 
Organization: Organization: 
Phone: Phone: 
Email: Email: 

Ecology Contacts (completed by Ecology Project Manager) 

Ecology Project Manager Alternate or Cultural Resource Contact 
Name: Name:  
Program: Program: 

Phone: Phone: 
Email: Email: 

ECY 070-560 (rev. 06/21) 2 IDP Form 



   

  

         
         

       
         

          
        

   
         

  

  

   
  

 
  

  

    
  
   

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
            

            
        

  

 

         
         

       

         
          

        
   

      
 

  

   
      

   
     

    

   
 

  

  

  

  

      

  

  

  

 

  

 

  

            
            
        

     

STEP E: Ecology will notify DAHP. 
Once notified, the Ecology Cultural Resource Contact or the Ecology Project 
Manager will contact DAHP to report and confirm the discovery. To avoid delay, the 
Project Lead/Organization will contact DAHP if they are not able to reach Ecology. 
DAHP will provide the steps to assist with identification. DAHP, Ecology, and Tribal 
representatives may coordinate a site visit following any necessary safety protocols. 
DAHP may also inform the Project Lead/Organization and Ecology of additional 
steps to further protect the site. 
Do not continue work until DAHP has issued an approval for work to proceed in 

the area of, or near, the discovery. 

DAHP Contacts: 

Name: Rob Whitlam, PhD 
Title: State Archaeologist 
Cell: 360-890-2615 
Email: Rob.Whitlam@dahp.wa.gov 
Main Office: 360-586-3065 

4. TRIBAL CONTACTS 

Human Remains/Bones: 
Name: Guy Tasa, PhD 
Title: State Anthropologist 
Cell: 360-790-1633 (24/7) 
Email: Guy.Tasa@dahp.wa.gov 

In the event cultural resources are discovered, the following tribes will be contacted. 
See Section 10 for Additional Resources. 

Tribe: 

Name: 

Title: 

Phone: 

Email: 

Tribe: 

Name: 

Title: 

Phone: 

EmEmai:ail:l 

Tribe: 

Name: 

Title: 

Phone: 

Email: 

Tribe: 

Name: 

Title: 

Phone: 

Email: 

Please provide contact information for additional tribes within your project area, if 
needed, in Section 11. 
5. FURTHER CONTACTS (if applicable) 
If the discovery is confirmed by DAHP as a cultural or archaeological resource, or as 
human remains, and there is a partnering federal or state agency, Ecology or the 
Project Lead/Organization will ensure the partnering agency is immediately notified.  

ECY 070-560 (rev. 06/21) 3 IDP Form 
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Federal Agency: State Agency: 

Agency: Agency: 
Name: Name:    
Title: Title:   
Phone: Phone: 
Email: Email:    

6. SPECIAL PROCEDURES FOR THE DISCOVERY OF HUMAN SKELETAL 
MATERIAL 

Any human skeletal remains, regardless of antiquity or ethnic origin, will at all times be 
treated with dignity and respect. Follow the steps under Stop-Protect-Notify. For specific 
instructions on how to handle a human remains discovery, see: RCW 68.50.645: Skeletal 
human remains—Duty to notify—Ground disturbing activities—Coroner determination— 
Definitions. 

Suggestion: If you are unsure whether the discovery is human bone or not, contact Guy 
Tasa with DAHP, for identification and next steps. Do not pick up the discovery. 

Guy Tasa, PhD State Physical Anthropologist 
Guy.Tasa@dahp.wa.gov 

(360) 790-1633 (Cell/Office) 

For discoveries that are confirmed or suspected human remains, follow these steps: 
1. Notify law enforcement and the Medical Examiner/Coroner using the contacts 

below. Do not call 911 unless it is the only number available to you. 

Enter contact information below (required): 
• Local Medical Examiner or Coroner name and phone: 

• Local Law Enforcement main name and phone: 

• Local Non-Emergency phone number (911 if without a non-emergency 

number): 

2. The Medical Examiner/Coroner (with assistance of law enforcement personnel) will 
determine if the remains are human or if the discovery site constitutes a crime 
scene and will notify DAHP. 

3. DO NOT speak with the media, allow photography or disturbance of the 
remains, or release any information about the discovery on social media. 

4. If the remains are determined to be non-forensic, Cover the remains with a tarp or 
other materials (not soil or rocks) for temporary protection and to shield them from 
being photographed by others or disturbed. 

ECY 070-560 (rev. 06/21) 4 IDP Form 
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Further activities:  
• Per RCW 27.44.055, RCW 68.50, and RCW 68.60, DAHP will have jurisdiction

over non-forensic human remains. Ecology staff will participate in consultation.
Organizations may also participate in consultation.

• Documentation of human skeletal remains and funerary objects will be agreed
upon through the consultation process described in RCW 27.44.055,
RCW 68.50, and RCW 68.60.

• When consultation and documentation activities are complete, work in the
discovery area may resume as described in Section 8.

If the project occurs on federal lands (such as a national forest or park or a military 
reservation) the provisions of the Native American Graves Protection and Repatriation 
Act of 1990 (NAGPRA) apply and the responsible federal agency will follow its 
provisions. Note that state highways that cross federal lands are on an easement and 
are not owned by the state. 
If the project occurs on non-federal lands, the Project Lead/Organization will comply 
with applicable state and federal laws, and the above protocol. 

7. DOCUMENTATION OF ARCHAEOLOGICAL MATERIALS

Archaeological resources discovered during construction are protected by state law 
RCW 27.53 and assumed eligible for inclusion in the National Register of Historic 
Places under Criterion D until a formal Determination of Eligibility is made. 
The Project Lead/Organization must ensure that proper documentation and field 
assessment are made of all discovered cultural resources in cooperation with all 
parties: the federal agencies (if any), DAHP, Ecology, affected tribes, and the 
archaeologist. 
The archaeologist will record all prehistoric and historic cultural material discovered 
during project construction on a standard DAHP archaeological site or isolate 
inventory form. They will photograph site overviews, features, and artifacts and 
prepare stratigraphic profiles and soil/sediment descriptions for minimal subsurface 
exposures. They will document discovery locations on scaled site plans and site 
location maps. 
Cultural features, horizons, and artifacts detected in buried sediments may require the 
archaeologist to conduct further evaluation using hand-dug test units. They will 
excavate units in a controlled fashion to expose features, collect samples from 
undisturbed contexts, or to interpret complex stratigraphy. They may also use a test 
unit or trench excavation to determine if an intact occupation surface is present. They 
will only use test units when necessary to gather information on the nature, extent, and 
integrity of subsurface cultural deposits to evaluate the site’s significance. They will 
conduct excavations using standard archaeological techniques to precisely document 
the location of cultural deposits, artifacts, and features. 
The archaeologist will record spatial information, depth of excavation levels, natural 
and cultural stratigraphy, presence or absence of cultural material, and depth to sterile 
soil, regolith, or bedrock for each unit on a standard form. They will complete test 
excavation unit level forms, which will include plan maps for each excavation level and 
artifact counts and material types, number, and vertical provenience (depth below

https://apps.leg.wa.gov/rcw/default.aspx?cite=27.53
https://app.leg.wa.gov/rcw/default.aspx?cite=68.60
https://apps.leg.wa.gov/Rcw/default.aspx?cite=68.50
https://app.leg.wa.gov/rcw/default.aspx?cite=68.60
https://apps.leg.wa.gov/Rcw/default.aspx?cite=68.50
https://app.leg.wa.gov/rcw/default.aspx?cite=27.44.055
https://app.leg.wa.gov/rcw/default.aspx?cite=27.44.055
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surface and stratum association where applicable) for all recovered artifacts. They will 
draw a stratigraphic profile for at least one wall of each test excavation unit. 
The archaeologist will screen sediments excavated for purposes of cultural resources 
investigation through 1/8-inch mesh, unless soil conditions warrant 1/4-inch mesh. 
The archaeologist will analyze, catalogue, and temporarily curate all prehistoric and 
historic artifacts collected from the surface and from probes and excavation units.  The 
ultimate disposition of cultural materials will be determined in consultation with the 
federal agencies (if any), DAHP, Ecology, and the affected tribe(s). 
Within 90 days of concluding fieldwork, the archaeologist will provide a technical report 
describing any and all monitoring and resultant archaeological excavations to the 
Project Lead/Organization, who will forward the report to Ecology, the federal agencies 
(if any), DAHP, and the affected tribe(s) for review and comment. 
If assessment activities expose human remains (burials, isolated teeth, or bones), the 
archaeologist and Project Lead/Organization will follow the process described in 
Section 6.

8. PROCEEDING WITH WORK

The Project Lead/Organization shall work with the archaeologist, DAHP, and 
affected tribe(s) to determine the appropriate discovery boundary and where work can 
continue. 
Work may continue at the discovery location only after the process outlined in this plan 
is followed and the Project Lead/Organization, DAHP, any affected tribe(s), Ecology, 
and the federal agencies (if any) determine that compliance with state and federal laws 
is complete. 

9. ORGANIZATION RESPONSIBILITY

The Project Lead/Organization is responsible for ensuring:
• This IDP has complete and accurate information.
• This IDP is immediately available to all field staff at the sites and available by

request to any party.
• This IDP is implemented to address any discovery at the site.
• That all field staff, contractors, and volunteers are instructed on how to implement

this IDP.

10. ADDITIONAL RESOURCES

Informative Video

Ecology recommends that all project staff, contractors, and volunteers view this 
informative video explaining the value of IDP protocol and what to do in the event of a 
discovery. The target audience is anyone working on the project who could 
unexpectedly find cultural resources or human remains while excavating or digging. 
The video is also posted on DAHP’s inadvertent discovery language website. 

 (https://www.youtube.com/watch?v=ioX-4cXfbDY)Ecology's IDP Video 

https://www.youtube.com/watch?v=ioX-4cXfbDY


Informational Resources 

DAHP (https://dahp.wa.gov)
Washington State Archeology (DAHP 2003) 
(https://dahp.wa.gov/sites/default/files/Field%20Guide%20to%20WA%20Arch_0.pdf) 
Association of Washington Archaeologists (https://www.archaeologyinwashington.com) 
Potentially Interested Tribes

Interactive Map of Tribes by Area
(https://dahp.wa.gov/archaeology/tribal-consultation-information)
WSDOT Tribal Contact Website
(https://wsdot.wa.gov/tribal/TribalContacts.htm)

11. ADDITIONAL INFORMATION
Please add any additional contact information or other information needed within this
IDP.

ECY 070-560 (rev. 06/21) 7 IDP Form 

https://dahp.wa.gov
https://dahp.wa.gov/sites/default/files/Field%20Guide%20to%20WA%20Arch_0.pdf
https://www.archaeologyinwashington.com
https://dahp.wa.gov/archaeology/tribal-consultation-information
https://wsdot.wa.gov/tribal/TribalContacts.htm
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Implement the IDP if you see… 

Chipped stone artifacts. 
Examples are: 

• Glass-like material.
• Angular material.
• “Unusual” material or shape for the area.
• Regularity of flaking.
• Variability of size.

Stone artifacts from Oregon. 

Stone artifacts from Washington. 
Biface-knife, scraper, or pre-form found in NE Washington. Thought to be a well 
knapped object of great antiquity. Courtesy of Methow Salmon Rec. Foundation. 



ECY 070-560 (rev. 06/21) 9 IDP Form 

Implement the IDP if you see… 

Ground stone artifacts. 

Examples are: 

• Unusual or unnatural shapes or unusual stone.
• Striations or scratching.
• Etching, perforations, or pecking.
• Regularity in modifications.
• Variability of size, function, or complexity.

Above: Fishing Weight - credit CRITFC Treaty Fishing Rights website. 

Artifacts from unknown locations (left and right images). 

http://www.critfc.org/


ECY 070-560 (rev. 06/21) 10 IDP Form 

Implement the IDP if you see… 

Bone or shell artifacts, tools, or beads. 

Examples are: 

• Smooth or carved materials.
• Unusual shape.
• Pointed as if used as a tool.
• Wedge shaped like a “shoehorn”.
• Variability of size.
• Beads from shell (dentalium) or tusk.

Upper Left:Bone Awls from Oregon. 

Upper Center: Bone Wedge from California. 

Upper Right: Plateau dentalium choker and bracelet, from Nez 
Perce National Historical Park, 19th century, made using Antalis 
pretiosa shells Credit: Nez Perce - Nez Perce National Historical 
Park, NEPE 8762, Public Domain. 

Above: Tooth Pendants. Right: Bone Pendants. Both from Oregon 
and Washington. 

https://en.wikipedia.org/wiki/Nez_Perce_National_Historical_Park
https://en.wikipedia.org/wiki/Nez_Perce_National_Historical_Park
https://en.wikipedia.org/w/index.php?title=Antalis_pretiosa&action=edit&redlink=1
https://commons.wikimedia.org/w/index.php?curid=7132855
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Implement the IDP if you see… 

Culturally modified trees, fiber, or wood artifacts. 

Examples are: 

• Trees with bark stripped or peeled, carvings, axe cuts, de-limbing,
wood removal, and other human modifications.

• Fiber or wood artifacts in a wet environment.
• Variability of size, function, and complexity.

Left and Below: Culturally modified 
tree and an old carving on an aspen 
(Courtesy of DAHP).  

Right, Top to Bottom: Artifacts from 
Mud Bay, Olympia: Toy war club, two 
strand cedar rope, wet basketry.
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Implement the IDP if you see…

Strange, different, or interesting looking dirt, rocks, or shells.

Human activities leave traces in the ground that may or may not 
have artifacts associated with them. Examples are:

• “Unusual” accumulations of rock (especially fire-cracked rock).
• “Unusual” shaped accumulations of rock (such as a shape

similar to a fire ring).
• Charcoal or charcoal-stained soils, burnt-looking soils, or soil

that has a “layer cake” appearance.
• Accumulations of shell, bones, or artifacts. Shells may be

crushed.
• Look for the “unusual” or out of place (for example, rock piles

in areas with otherwise few rocks). 

Underground oven. Courtesy of 
DAHP. 

Shell Midden pocket in modern fill discovered in 
sewer trench. 

Hearth excavated near Hamilton, WA. 

Shell midden with fire cracked rock. 
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Implement the IDP if you see… 

Historic period artifacts (historic archaeology considered 

older than 50 years).

Examples are: 
• Agricultural or logging equipment. May include equipment, fencing,

canals, spillways, chutes, derelict sawmills, tools, etc.
• Domestic items including square or wire nails, amethyst colored glass,

or painted stoneware.

Left: Top to Bottom: Willow pattern 
serving bowl and slip joint pocket 
knife discovered during Seattle 
Smith Cove shantytown (45-
KI-1200) excavation. 

Right: Collections of historic 
artifacts discovered during 
excavations in eastern 
Washington cities. 



ECY 070-560 (rev. 06/21) 14 IDP Form 

Implement the IDP if you see… 

Historic period artifacts (historic archaeology considered 
older than 50 years). 

Examples are: 

• Railway tokens, coins, and buttons.
• Spectacles, toys, clothing, and personal items.
• Items helping to understand a culture or identity.
• Food containers and dishware.

Right, from Top to Bottom: 
Coins, token, spectacles 
and Montgomery Ward 
pitchfork toy discovered 
during Seattle Smith Cove 
shantytown (45-KI-1200) 
excavation. 

Main Image: Dishes, bottles, workboot found at the North Shore Japanese bath 
house (ofuro) site, Courtesy Bob Muckle, Archaeologist, Capilano University, 
B.C. This is an example of an above ground resource.
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Implement the IDP if you see… 

• Old munition casings – if you see ammunition of any type – always assume they are live and never touch or move!
• Tin cans or glass bottles with an older manufacturer's technique – maker’s mark, distinct colors such as turquoise, or

an older method of opening the container.

Far Left: .303 British 
cartridge found by a WCC 
planting crew on Skagit 
River. Don’t ever touch 
something like this!
Left: Maker’s mark on 
bottom of old bottle.

Right: Old beer can found 
in Oregon. ACME was 
owned by Olympia 
Brewery. Courtesy of 
Heather Simmons. 

Can opening dates, courtesy of W.M. Schroeder.

Logo employed by Whithall 
Tatum & Co. between 1924 to 
1938 (Lockhart et al. 2016). 
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Implement the IDP if you see…

You see historic foundations or buried structures.

Examples are: 

• Foundations.
• Railroad and trolley tracks.
• Remnants of structures.

Counter Clockwise, Left to Right: Historic structure 45KI924, in WSDOT right of way for 
SR99 tunnel. Remnants of Smith Cove shantytown (45-KI-1200) discovered during 
Ecology CSO excavation, City of Spokane historic trolley tracks uncovered during 
stormwater project, intact foundation of historic home that survived the Great Ellensburg 
Fire of July 4, 1889, uncovered beneath parking lot in Ellensburg.
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Implement the IDP if you see...
Potential human remains. 

Examples are: 

• Grave headstones that appear to be older than 50 years.
• Bones or bone tools--intact or in small pieces. It can be difficult to

differentiate animal from human so they must be identified by an
expert.

• These are all examples of animal bones and are not human.

Center: Bone wedge tool, 
courtesy of Smith Cove 
Shantytown excavation 
(45KI1200). 

Other images (Top Right, 
Bottom Left, and Bottom) 
Center: Courtesy of DAHP. 

Directly Above: This is a real discovery at an 
Ecology sewer project site.
What would you do if you found these items at 
a site? Who would be the first person you 
would call? 

Hint: Read the plan! 
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ATTACHMENT 2 

9816 271ST STREET NORTHWEST 

SOIL AND GROUNDWATER INVESTIGATION  

BORING LOGS  

 



HOLE LAYER DEPTH 
(feet)

TOOL COLOR TEXTURE SAND MODE GRAVEL MODE CONSISTENCE PEDS BOTTOM 
BOUNDARY

SOIL HORIZON SPECIAL 
FEATURES

MODERN DEBRIS CULTURAL COMMENTS

MW05 1 0‐2 Boring dark brown sandy loam (no 
bedding)

fine no sand 
sorting

15‐35% 
moderately‐
sorted 
subangular fine

soft granular/crumb 
weak fine

clear smooth fill mottled oxidized  yes no Heavily disturbed A 
horizon/fill with blue plastic 
fragments and nondiagnostic 
glass fragments within layer. 

MW05 2 2‐9 Boring grayish‐brown silt loam (no 
bedding)

fine no sand 
sorting

no gravel    moderately hard subangular blocky 
moderate fine

clear smooth B organics 
groundwater 
oxidized 

no no Groundwater at 6 ftbs. 

MW05 3 9‐15 Boring light gray silty clay (no 
bedding)

fine no sand 
sorting

no gravel    firm platy strong fine no horizon  C groundwater  no no Terminated at desired depth. 

MW06 1 0‐1 Boring grayish‐brown silt loam (no 
bedding)

fine no sand 
sorting

5‐15% 
moderately‐
sorted 
subangular fine

moderately hard granular/crumb 
moderate fine

clear smooth mixed oxidized  no no Poor recovery first 10 feet, 
mixed Silt loam B horizon 
with disturbed gravelly fill. 

MW06 2  1‐15  Boring light gray silty clay (no 
bedding)

fine no sand 
sorting

no gravel    firm platy strong fine no horizon  C no no Terminated at desired depth. 

SB24 1 0‐3.5 Boring light brown sandy loam (no 
bedding)

fine no sand 
sorting

15‐35% 
moderately‐
sorted 
subangular fine

moderately hard granular/crumb 
weak fine

clear smooth fill mottled oxidized  no no Disturbed A/B horizon and 
fill. 

SB24 2 3.5‐15 Boring light gray silty clay (no 
bedding)

very fine no sand 
sorting

no gravel    firm platy strong fine no horizon  C no no Terminated at desired depth. 

SB25 1 0‐3 Boring light brown sandy loam (no 
bedding)

fine well‐sorted 35‐60% 
moderately‐
sorted 
subangular fine

soft granular/crumb 
weak fine

clear smooth fill no no

SB25 2 3‐8 Boring grayish‐brown silt loam (no 
bedding)

very fine poorly‐
sorted

<5% no sorting 
subrounded fine

moderately hard subangular blocky 
moderate medium

abrupt smooth B organics 
groundwater 
oxidized 

no no Groundwater at 5 ftbs. 

SB25 3 8‐15 Boring light gray silty clay (no 
bedding)

very fine no sand 
sorting

no gravel    firm platy strong no 
ped size

no horizon  C groundwater  no no Terminated at desired depth. 

SB26 1 0‐5 Boring light brown silt loam (no 
bedding)

fine well‐sorted 5‐15% poorly‐
sorted 
subangular fine

moderately hard subangular blocky 
moderate fine

clear smooth mixed oxidized  no no Disturbed B horizon and fill. 

SB26 2 5‐15 Boring light gray silty clay (no 
bedding)

fine no sand 
sorting

no gravel    firm platy strong fine no horizon  C no no Terminated at desired depth. 

SB27 1 0‐5 Boring grayish‐brown silt loam (no 
bedding)

fine well‐sorted 5‐15% well‐
sorted 
subangular fine

moderately hard subangular blocky 
weak fine

clear smooth Mixed/B organics 
oxidized 

no no Disturbed B horizon with 
contaminated dark 
brown/black soils at 5 ftbs. 

SB27 2 5‐10 Boring light gray silty clay (no 
bedding)

fine no sand 
sorting

no gravel    firm platy strong fine no horizon  C no no No recovery below 10 
feet.Terminated at poor/no 
recovery. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Ave South 
Yelena Aravkina, M.S. Seattle, WA 98108-2419 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. office@friedmanandbruya.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
October 24, 2024 
 
 
 
Carolyn Wise, Project Manager 
Maul Foster Alongi 
1329 N State St, Suite  301 
Bellingham, WA 98225 
 
Dear Ms Wise: 
 
Included are the results from the testing of material submitted on October 16, 2024 
from the Raplee Data Gaps M1030.08.003, F&BI 410322 project.  There are 14 pages 
included in this report.  Any samples that may remain are currently scheduled for 
disposal in 30 days, or as directed by the Chain of Custody document.  If you would like 
us to return your samples or arrange for long term storage at our offices, please contact 
us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
MFA1024R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on October 16, 2024 by Friedman & 
Bruya, Inc. from the Maul Foster Alongi Raplee Data Gaps M1030.08.003, F&BI 
410322 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Maul Foster Alongi 
410322 -01 SB24-S-2.0 
410322 -02 SB24-S-8.0 
410322 -03 SB25-S-2.0 
410322 -04 SB25-S-5.5 
410322 -05 SB26-S-2.0 
410322 -06 SB27-S-2.0 
410322 -07 SB27-S-7.5 
410322 -08 MW05-S-2.5 
410322 -09 MWDup-S-2.5 
410322 -10 MW06-S-5.5 
410322 -11 MW06-S-10.5 
410322 -12 SB24-GW-10.0 
410322 -13 SB25-GW-10.0 
410322 -14 Trip Blank 1 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  10/24/24 
Date Received:  10/16/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410322 
Date Extracted:  NA 
Date Analyzed:  10/21/24 
 

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES 
FOR PERCENT MOISTURE 

USING ASTM D2216-98 
 
Sample ID % Moisture 
Laboratory ID 
 
SB24-S-2.0 35 
410322-01 
 

SB24-S-8.0 35 
410322-02 
 

SB25-S-2.0 37 
410322-03 
 

SB25-S-5.5 31 
410322-04 
 

SB26-S-2.0 44 
410322-05 
 

SB27-S-2.0 28 
410322-06 
 

SB27-S-7.5 37 
410322-07 
 

MW05-S-2.5 35 
410322-08 
 

MWDup-S-2.5 37 
410322-09 
 

MW06-S-5.5 31 
410322-10 
 

MW06-S-10.5 34 
410322-11 
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Date of Report:  10/24/24 
Date Received:  10/16/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410322 
Date Extracted:  10/21/24 
Date Analyzed:  10/21/24 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES AND TPH AS GASOLINE 
USING METHODS 8021B AND NWTPH-Gx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 50-150) 
 
SB24-S-2.0 <0.02 <0.02 <0.02 <0.06 <5 75 
410322-01 
 

SB24-S-8.0 <0.02 <0.02 <0.02 <0.06 <5 84 
410322-02 
 

SB25-S-2.0 <0.02 <0.02 <0.02 <0.06 <5 75 
410322-03 
 

SB25-S-5.5 <0.02 <0.02 <0.02 <0.06 <5 83 
410322-04 
 

SB26-S-2.0 <0.02 <0.02 <0.02 <0.06 <5 76 
410322-05 
 

SB27-S-2.0 0.053 0.21 0.75 0.56 270 96 
410322-06 
 
SB27-S-7.5 0.70 <0.02 0.47 0.39 11 80 
410322-07 
 

MW05-S-2.5 <0.02 <0.02 <0.02 <0.06 <5 76 
410322-08 
 

MWDup-S-2.5 <0.02 <0.02 <0.02 <0.06 <5 77 
410322-09 
 

MW06-S-5.5 0.056 <0.02 <0.02 <0.06 <5 83 
410322-10 
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Date of Report:  10/24/24 
Date Received:  10/16/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410322 
Date Extracted:  10/21/24 
Date Analyzed:  10/21/24 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES AND TPH AS GASOLINE 
USING METHODS 8021B AND NWTPH-Gx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 50-150) 
 
MW06-S-10.5 0.33 <0.02 <0.02 <0.06 <5 83 
410322-11 
 
 
Method Blank <0.02 <0.02 <0.02 <0.06 <5 79 
04-2424 MB  
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Date of Report:  10/24/24 
Date Received:  10/16/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410322 
Date Extracted:  10/18/24 
Date Analyzed:  10/18/24 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES 

USING EPA METHOD 8021B  
Results Reported as ug/L (ppb) 

 
   Ethyl Total Surrogate 
Sample ID Benzene Toluene Benzene Xylenes (% Recovery) 
Laboratory ID     Limit (50-150) 
 
Trip Blank 1 <1 <1 <1 <3 94 
410322-14 
 
 
Method Blank <1 <1 <1 <3 93 
04-2423 MB  
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Date of Report:  10/24/24 
Date Received:  10/16/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410322 
Date Extracted:  10/18/24 
Date Analyzed:  10/18/24 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE,  

XYLENES AND TPH AS GASOLINE 
USING METHODS 8021B AND NWTPH-Gx  

Results Reported as ug/L (ppb) 
 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 50-150) 
 
SB24-GW-10.0 <1 <1 <1 <3 <100 97 
410322-12 
 

SB25-GW-10.0 <1 <1 <1 <3 <100 96 
410322-13 
 
 
Method Blank <1 <1 <1 <3 <100 93 
04-2423 MB  
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Date of Report:  10/24/24 
Date Received:  10/16/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410322 
Date Extracted:  10/17/24 
Date Analyzed:  10/17/24 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 41-152) 
 
SB24-GW-10.0 220 x 390 x 76 
410322-12 
 
SB25-GW-10.0 520 x 1,000 x 82 
410322-13 
 
 
Method Blank <50 <250 80 
04-2570 MB  
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Date of Report:  10/24/24 
Date Received:  10/16/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410322 
Date Extracted:  10/21/24  
Date Analyzed:  10/21/24 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
SB24-S-2.0 <50  <250  104 
410322-01 

 

SB24-S-8.0 <50  <250  106 
410322-02 

 

SB25-S-2.0 <50  430  102 
410322-03 

 

SB25-S-5.5 <50  <250  104 
410322-04 

 

SB26-S-2.0 <50  <250  106 
410322-05 

 

SB27-S-2.0 700 x 5,300  106 
410322-06 

 

SB27-S-7.5 <50  <250  105 
410322-07 

 

MW05-S-2.5 <50  <250  102 
410322-08 

 

MWDup-S-2.5 <50  <250  108 
410322-09 

 

MW06-S-5.5 <50  <250  103 
410322-10 
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Date of Report:  10/24/24 
Date Received:  10/16/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410322 
Date Extracted:  10/21/24  
Date Analyzed:  10/21/24 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
MW06-S-10.5 <50  <250  104 
410322-11 

 
 
Method Blank <50 <250 103 
04-2576 MB  
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Date of Report:  10/24/24 
Date Received:  10/16/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410322 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE  
USING EPA METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  410322-07 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Sample 
Result 

(Wet Wt) 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benzene mg/kg (ppm) 1.0 0.70 120 b 120 b 50-150 0 b 
Toluene mg/kg (ppm) 1.0 <0.02 150 140 50-150 7 
Ethylbenzene mg/kg (ppm) 1.0 0.47 133 b 143 b 50-150 7 b 
Xylenes mg/kg (ppm) 3.0 0.39 147 144 50-150 2 
Gasoline mg/kg (ppm) 40  11 155 b 152 b 50-150 2 b 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene mg/kg (ppm) 1.0 79 70-130 
Toluene mg/kg (ppm) 1.0 81 70-130 
Ethylbenzene mg/kg (ppm) 1.0 80 70-130 
Xylenes mg/kg (ppm) 3.0 80 70-130 
Gasoline mg/kg (ppm) 40 75 70-130 
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Date of Report:  10/24/24 
Date Received:  10/16/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410322 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE  
USING EPA METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  410322-12 (Duplicate)
 
Analyte 

Reporting 
Units 

Sample 
Result 

Duplicate 
Result 

RPD 
(Limit 20) 

Benzene ug/L (ppb) <1 <1 nm 
Toluene ug/L (ppb) <1 <1 nm 
Ethylbenzene ug/L (ppb) <1 <1 nm 
Xylenes ug/L (ppb) <3 <3 nm 
Gasoline ug/L (ppb) <100 <100 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 50 114 70-130 
Toluene ug/L (ppb) 50 110 70-130 
Ethylbenzene ug/L (ppb) 50 110 70-130 
Xylenes ug/L (ppb) 150 113 70-130 
Gasoline ug/L (ppb) 1,000 91 70-130 
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Date of Report:  10/24/24 
Date Received:  10/16/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410322 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 100 84 72-139 17 
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Date of Report:  10/24/24 
Date Received:  10/16/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410322 
 
QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS  
DIESEL EXTENDED USING METHOD NWTPH-Dx  

 
Laboratory Code:  410322-07 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

(Wet wt) 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended mg/kg (ppm) 5,000 <50 104 102 64-136 2 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 102 78-121 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is 
an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The reported 
concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Ave South 
Yelena Aravkina, M.S. Seattle, WA 98108-2419 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. office@friedmanandbruya.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
October 25, 2024 
 
 
 
Carolyn Wise, Project Manager 
Maul Foster Alongi 
1329 N State St, Suite  301 
Bellingham, WA 98225 
 
Dear Ms Wise: 
 
Included are the results from the testing of material submitted on October 17, 2024 
from the Raplee Data Gaps M1030.08.003, F&BI 410348 project.  There are 8 pages 
included in this report.  Any samples that may remain are currently scheduled for 
disposal in 30 days, or as directed by the Chain of Custody document.  If you would like 
us to return your samples or arrange for long term storage at our offices, please contact 
us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
MFA1025R.DOC 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 1 

 
CASE NARRATIVE 
This case narrative encompasses samples received on October 17, 2024 by Friedman & 
Bruya, Inc. from the Maul Foster Alongi Raplee Data Gaps M1030.08.003, F&BI 
410348 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Maul Foster Alongi 
410348 -01 SB26-GW-13.0 
410348 -02 SB27-GW-10.0 
410348 -03 Trip Blank 2 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  10/25/24 
Date Received:  10/17/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410348 
Date Extracted:  10/23/24  
Date Analyzed:  10/23/24 and 10/24/24 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE,  

XYLENES AND TPH AS GASOLINE 
USING METHODS 8021B AND NWTPH-Gx  

Results Reported as ug/L (ppb) 
 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 50-150) 
 
SB26-GW-13.0 <1 <1 <1 <3 <100 95 
410348-01 
 

SB27-GW-10.0 130 3.7 13 15 780 94 
410348-02 
 
 

Method Blank <1 <1 <1 <3 <100 98 
04-2431 MB  
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Date of Report:  10/25/24 
Date Received:  10/17/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410348 
Date Extracted:  10/23/24 
Date Analyzed:  10/23/24 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES 

USING EPA METHOD 8021B  
Results Reported as ug/L (ppb) 

 
   Ethyl Total Surrogate 
Sample ID Benzene Toluene Benzene Xylenes (% Recovery) 
Laboratory ID     Limit (50-150) 
 
Trip Blank 2 <1 <1 <1 <3 91 
410348-03 
 
 
Method Blank <1 <1 <1 <3 98 
04-2431 MB  
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Date of Report:  10/25/24 
Date Received:  10/17/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410348 
Date Extracted:  10/18/24 
Date Analyzed:  10/18/24 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 41-152) 
 
SB26-GW-13.0 220 x <250   ip 
410348-01 
 
SB27-GW-10.0 4,800  11,000   ip 
410348-02 
 
 
Method Blank <50 <250 75 
04-2570 MB2  
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Date of Report:  10/25/24 
Date Received:  10/17/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410348 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE  
USING EPA METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  410348-01 (Duplicate)
 
Analyte 

Reporting 
Units 

Sample 
Result 

Duplicate 
Result 

RPD 
(Limit 20) 

Benzene ug/L (ppb) <1 <1 nm 
Toluene ug/L (ppb) <1 <1 nm 
Ethylbenzene ug/L (ppb) <1 <1 nm 
Xylenes ug/L (ppb) <3 <3 nm 
Gasoline ug/L (ppb) <100 <100 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 50 106 70-130 
Toluene ug/L (ppb) 50 104 70-130 
Ethylbenzene ug/L (ppb) 50 104 70-130 
Xylenes ug/L (ppb) 150 107 70-130 
Gasoline ug/L (ppb) 1,000 100 70-130 
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Date of Report:  10/25/24 
Date Received:  10/17/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410348 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE, 

AND XYLENES  
USING EPA METHOD 8021B  

 
Laboratory Code:  410348-01 (Duplicate)
 
Analyte 

Reporting 
Units 

Sample 
Result 

Duplicate 
Result 

RPD 
(Limit 20) 

Benzene ug/L (ppb) <1 <1 nm 
Toluene ug/L (ppb) <1 <1 nm 
Ethylbenzene ug/L (ppb) <1 <1 nm 
Xylenes ug/L (ppb) <3 <3 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 50 106 70-130 
Toluene ug/L (ppb) 50 104 70-130 
Ethylbenzene ug/L (ppb) 50 104 70-130 
Xylenes ug/L (ppb) 150 107 70-130 
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Date of Report:  10/25/24 
Date Received:  10/17/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410348 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 100 84 72-139 17 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is 
an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The reported 
concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. office@friedmanandbruya.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
October 28, 2024 
 
 
 
Carolyn Wise, Project Manager 
Maul Foster Alongi 
1329 N State St, Suite  301 
Bellingham, WA 98225 
 
Dear Ms Wise: 
 
Included are the results from the testing of material submitted on October 18, 2024 
from the Raplee Data Gaps M1030.08.003, F&BI 410370 project.  There are 7 pages 
included in this report.  Any samples that may remain are currently scheduled for 
disposal in 30 days, or as directed by the Chain of Custody document.  If you would like 
us to return your samples or arrange for long term storage at our offices, please contact 
us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
MFA1028R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on October 18, 2024 by Friedman & 
Bruya, Inc. from the Maul Foster Alongi Raplee Data Gaps M1030.08.003, F&BI 
410370 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Maul Foster Alongi 
410370 -01 MW03-GW-9.0 
410370 -02 MW04-GW-9.5 
410370 -03 MWDUP-GW-9.5 
410370 -04 MW05-GW-9.0 
410370 -05 MW01-GW-11.0 
410370 -06 MW06-GW-12.0 
410370 -07 MW02-GW-12.0 
410370 -08 Trip Blank 3 
 
 
The NWTPH-Gx and 8021B sample MW02-GW-12.0 was diluted due to matrix effect 
(foamy).  The reporting limits were raised accordingly. 
 
All other quality control requirements were acceptable. 
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Date of Report:  10/28/24 
Date Received:  10/18/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410370 
Date Extracted:  10/24/24 
Date Analyzed:  10/24/24 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE,  

XYLENES AND TPH AS GASOLINE 
USING METHODS 8021B AND NWTPH-Gx  

Results Reported as ug/L (ppb) 
 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 50-150) 
 
MW03-GW-9.0 <1 <1 <1 <3 <100 99 
410370-01 
 

MW04-GW-9.5 <1 <1 <1 <3 <100 99 
410370-02 
 

MWDUP-GW-9.5 <1 <1 <1 <3 <100 94 
410370-03 
 

MW05-GW-9.0 <1 <1 <1 <3 <100 87 
410370-04 
 

MW01-GW-11.0 <1 <1 <1 <3 <100 86 
410370-05 
 

MW06-GW-12.0 190 <5 <5 <15 540 92 
410370-06 1/5 
 

MW02-GW-12.0 <5 j <10 <10 <30 <1,000 90 
410370-07 1/10 
 
 
Method Blank <1 <1 <1 <3 <100 90 
04-2433 MB  
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Date of Report:  10/28/24 
Date Received:  10/18/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410370 
Date Extracted:  10/24/24 
Date Analyzed:  10/24/24 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES 

USING EPA METHOD 8021B  
Results Reported as ug/L (ppb) 

 
   Ethyl Total Surrogate 
Sample ID Benzene Toluene Benzene Xylenes (% Recovery) 
Laboratory ID     Limit (50-150) 
 
Trip Blank 3 <1 <1 <1 <3 95 
410370-08 
 
 
Method Blank <1 <1 <1 <3 90 
04-2433 MB  
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Date of Report:  10/28/24 
Date Received:  10/18/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410370 
Date Extracted:  10/21/24 
Date Analyzed:  10/21/24 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
MW03-GW-9.0 130 x <250  86 
410370-01 
 
MW04-GW-9.5 3,700 x 3,500 x 72 
410370-02 
 
MWDUP-GW-9.5 3,700 x 3,700 x 76 
410370-03 
 
MW05-GW-9.0 260 x 300 x  89 
410370-04 
 
MW01-GW-11.0 170 x <250  78 
410370-05 
 
MW06-GW-12.0 6,000 x 3,200 x 84 
410370-06 
 
MW02-GW-12.0 1,600 x 1,600 x  83 
410370-07 
 
 
Method Blank <50 <250 82 
04-2580 MB  
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Date of Report:  10/28/24 
Date Received:  10/18/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410370 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE  
USING EPA METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  410370-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benzene ug/L (ppb) 50  <1 108 112 50-150 4 
Toluene ug/L (ppb) 50  <1 106 110 50-150 4 
Ethylbenzene ug/L (ppb) 50  <1 106 110 50-150 4 
Xylenes ug/L (ppb) 150  <3 107 111 50-150 4 
Gasoline ug/L (ppb) 1,000  <100 94 101 50-150 7 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 50 110 70-130 
Toluene ug/L (ppb) 50 108 70-130 
Ethylbenzene ug/L (ppb) 50 108 70-130 
Xylenes ug/L (ppb) 150 107 70-130 
Gasoline ug/L (ppb) 1,000 99 70-130 
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Date of Report:  10/28/24 
Date Received:  10/18/24 
Project:  Raplee Data Gaps M1030.08.003, F&BI 410370 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  410370-01 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 <50 120 128 50-150 6 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended ug/L (ppb) 2,500 88 65-151 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix spike 
recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is 
an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The reported 
concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should be 
considered an estimate. 
  

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  The 
value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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Data Validation Memorandum 
Project No. M1030.08.003 | November 4, 2024 | City of Stanwood 

Maul Foster & Alongi, Inc. (MFA), conducted an independent Stage 2A review of the quality of 
analytical results for groundwater, soil, and associated quality control samples collected in October 
2024 at the property located at 9816 271st Street NW in Stanwood, Washington. 

Friedman & Bruya, Inc. (F&B), performed the analyses. MFA reviewed F&B report numbers 410322, 
410348, and 410370. The analyses performed and the samples analyzed are listed in the following 
tables. 

 

Data Validation Procedures 
Analytical results were evaluated according to applicable sections of U.S. Environmental Protection 
Agency (EPA) guidelines for data review (EPA 2020) and appropriate laboratory- and method-specific 
guidelines (EPA 1986, F&B 2022). 

Data validation procedures were modified, as appropriate, to accommodate quality control 
requirements for methods that EPA data review guidelines do not specifically address (e.g., 
Northwest Total Petroleum Hydrocarbons [NWTPH]-Dx). 

ASTM International Method D2216-98 percent moisture results reported by the laboratory for dry-
weight correction were reviewed for completeness but were not included in Stage 2A data validation. 

Analysis Reference 
Diesel- and motor-oil-range hydrocarbons NWTPH-Dx 
Gasoline-range hydrocarbons NWTPH-Gx 
Percent moisture ASTM D2216-98 
Volatile organic compounds EPA 8021B 
Notes 
ASTM = ASTM International. 
EPA = U.S. Environmental Protection Agency. 
NWTPH = Northwest Total Petroleum Hydrocarbons. 

Samples Analyzed 
Report 410322 

SB24-S-2.0 SB27-S-2.0 MW06-S-10.5 
SB24-S-8.0 SB27-S-7.5 SB24-GW-10.0 
SB25-S-2.0 MW05-S-2.5 SB25-GW-10.0 
SB25-S-5.5 MWDup-S-2.5 Trip Blank 1 
SB26-S-2.0 MW06-S-5.5 -- 

Report 410348 
SB26-GW-13.0 SB27-GW-10.0 Trip Blank 2 

Report 410370 
MW03-GW-9.0 MW05-GW-9.0 MW02-GW-12.0 
MW04-GW-9.5 MW01-GW-11.0 Trip Blank 3 

MWDUP-GW-9.5 MW06-GW-12.0 -- 
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Based on the data quality assurance/quality control review described herein, the data, with the 
appropriate final data qualifiers assigned, are considered acceptable for their intended use. Final 
data qualifiers represent qualifiers originating from the laboratory and accepted by the reviewer, and 
data qualifiers assigned by the reviewer during validation. 

Final data qualifiers: 

• J = result is estimated. 

• J- = result is estimated, but the result may be biased low. 

• U = result is non-detect at the method reporting limit (MRL). 

• UJ = result is non-detect with an estimated MRL. 

General Qualifications 

Total Petroleum Hydrocarbons 
According to reports 410322, 410348, and 410370, several NWTPH-Dx diesel- and motor-oil-range 
hydrocarbons were flagged by the laboratory due to chromatographic patterns that do not resemble 
the fuel standard used for quantitation. Results are reported as diesel- and motor-oil-range 
hydrocarbons rather than specific fuel products; thus, qualification by the reviewer was not required. 

Sample Conditions 

Sample Custody 
Sample custody was appropriately documented on the chain-of-custody (COC) forms accompanying 
the reports. 

The reviewer confirmed that the gap in custody on the COC forms accompanying all reports is due to 
shipment via a third-party service. 

Holding Times 
Extractions and analyses were performed within the recommended holding times. 

Preservation and Sample Storage 
According to the cooler receipt form accompanying report 410370, the 500-milliliter amber bottles 
for samples MW06-GW-12.0 and MW02-GW-12.0 were received at F&B with cracked caps and some 
sample volume leaked into the associated bags. The reviewer confirmed that samples were 
individually bagged in the cooler so cross-contamination was not likely, and that the laboratory had 
sufficient volume for NWTPH-Dx analysis. Qualification by the reviewer was not required. 

The samples were preserved and stored appropriately. 

Reporting Limits 
The laboratory evaluated results to MRLs. Samples that required dilutions because of high analyte 
concentrations, matrix interferences, and/or dilutions necessary for preparation and/or analysis 
were reported with raised MRLs. 
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According to the case narrative accompanying report 410370, the NWPTH-Gx and EPA Method 
8021B analyses of sample MW02-GW-12.0 were diluted due to a foamy matrix. Qualification by the 
reviewer was not required. 

According to report 410370, F&B flagged the EPA Method 8021B benzene result for MW02-GW-12.0 
with UJ due to an MRL below the standard level. The reviewer accepted the laboratory qualification. 

Blank Results 

Method Blanks 
Laboratory method blanks are used to evaluate whether laboratory contamination was introduced 
during sample preparation and analysis. Laboratory method blank analyses were performed at the 
required frequencies, in accordance with laboratory- and method-specific requirements. 

All laboratory method blank results were non-detect to MRLs. 

Equipment Rinsate Blanks 
Equipment rinsate blanks are used to evaluate the adequacy of the field equipment 
decontamination process when decontaminated sampling equipment is used to collect samples. 

These blanks were not required for this sampling event, as all samples were collected using 
dedicated or single-use equipment. 

Trip Blanks 
Trip blanks are used to evaluate whether volatile organic compound contamination was introduced 
during shipping and field handling procedures. 

Trip blanks were submitted with all sample delivery groups for EPA Method 8021B analysis, as 
shown in the following table. 

The trip blanks were non-detect to MRLs for all target analytes. 

Laboratory Control Sample and Laboratory Control Sample Duplicate Results 
Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) results are used to 
evaluate laboratory precision and accuracy. All LCS and LCSD were prepared and analyzed at the 
required frequency, in accordance with laboratory- and method-specific requirements. 

All LCS and LCSD results were within acceptance limits for percent recovery and relative percent 
difference (RPD). 

Laboratory Duplicate Results 
Laboratory duplicate results are used to evaluate laboratory precision and sample homogeneity. All 
laboratory duplicate samples were prepared and analyzed at the required frequency, in accordance 
with laboratory- and method-specific requirements. 

Report Trip Blank 
410322 Trip Blank 1 
410348 Trip Blank 2 
410370 Trip Blank 3 
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Laboratory duplicate results greater than five times the MRL were evaluated using laboratory RPD 
control limits. A secondary criterion was used when laboratory duplicate results were non-detect or 
less than five times the MRL. Results meet the secondary criterion if the absolute difference of the 
laboratory duplicate sample result and the parent sample result, or the MRL for non-detects, is equal 
to or less than the MRL value of the parent sample. 

All laboratory duplicate results met the acceptance criteria. 

Matrix Spike and Matrix Spike Duplicate Results 
Matrix spike (MS) and matrix spike duplicate (MSD) results are used to evaluate laboratory precision, 
accuracy, and the effect of the sample matrix on sample preparation and target analyte recovery. All 
MS and MSD samples were prepared and analyzed at the required frequency, in accordance with 
laboratory- and method-specific requirements. 

According to report 410322, the NWTPH-Gx MS and MSD prepared with sample SB27-S-7.5 had 
gasoline-range hydrocarbons results above the 150 percent acceptance limit, at 155 percent and 
152 percent, respectively. The reviewer qualified the associated sample result, as shown in the 
following table. 

Report Sample Analyte Original Result 
(mg/kg) 

Qualified Result 
(mg/kg) 

410322 SB27-S-7.5 Gasoline-range hydrocarbons 11 11 J 
Notes 
J = result is estimated. 
mg/kg = milligrams per kilogram. 

 
All remaining MS and MSD results were within acceptance limits for percent recovery and RPD. 

Surrogate Results 
Surrogate results are used to evaluate laboratory performance of target organic compounds for 
individual samples. 

According to report 410348, the NWTPH-Dx surrogate recoveries for samples SB26-GW-13.0 and 
SB27-GW-10.0 were outside control limits due to sample matrix effects. The reviewer confirmed via 
the electronic data deliverable that the o-terphenyl surrogate results for samples SB26-GW-13.0 and 
SB27-GW-10.0 were below the lower percent recovery acceptance limit of 50 percent, at 10 percent 
and 38 percent, respectively. The reviewer qualified the associated sample results, as shown in the 
following table. 

Report Sample Analyte Original Result 
(ug/L) 

Qualified Result 
(ug/L) 

410348 
SB26-GW-13.0 

Diesel-range hydrocarbons 220 220 J- 
Motor-oil-range hydrocarbons 250 U 250 UJ 

SB27-GW-10.0 
Diesel-range hydrocarbons 4,800 4,800 J- 

Motor-oil-range hydrocarbons 11,000 11,000 J- 
Notes 
J- = result is estimated, but the result may be biased low. 
U = result is non-detect at the method reporting limit. 
ug/L = micrograms per liter. 
UJ = result is non-detect with an estimated method reporting limit. 
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All remaining surrogate results were within percent recovery acceptance limits. 

Field Duplicate Results 
Field duplicate results are used to evaluate field precision and sample homogeneity. The following 
field duplicate and parent sample pairs were submitted for analysis: 

Report Parent Sample Field Duplicate Sample 
410322 MW05-S-2.5 MWDup-S-2.5 
410370 MW04-GW-9.5 MWDUP-GW-9.5 

 
MFA uses acceptance criteria of 100 percent RPD for results that are less than five times the MRL or 
50 percent RPD for results that are greater than five times the MRL. RPD was not evaluated when 
both results in the sample pair were non-detect. 

All field duplicate results met the RPD acceptance criteria. 

Data Package 
The data package was reviewed for transcription errors, omissions, and anomalies. 

There are sample chromatograms accompanying report 410370. Review of instrument outputs is 
not required for Stage 2A data validation. 

No other issues were found. 

References 
EPA. 1986. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods. EPA publication 

SW‐846. 3rd ed. U.S. Environmental Protection Agency. Final updates I (1993), II (1995), IIA 
(1994), IIB (1995), III (1997), IIIA (1999), IIIB (2005), IV (2008), V (2015), VI phase I (2017), 
VI phase II (2018), VI phase III (2019), VII phase I (2019), and VII phase II (2020). 

EPA. 2020. National Functional Guidelines for Organic Superfund Methods Data Review. EPA 540-R-
20-005. U.S. Environmental Protection Agency, Office of Superfund Remediation and 
Technology Innovation: Washington, DC. November. 

F&B. 2022. Quality Assurance Manual. Rev. 18. Friedman & Bruya, Inc.: Seattle, WA. December 9. 
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Terrestrial Ecological Evaluation 



Table 749-1  

Simplified Terrestrial Ecological Evaluation-Exposure Analysis Procedure 

Estimate the area of contiguous (connected) undeveloped land on the site or within 500 feet of any 
area of the site to the nearest 1/2 acre (1/4 acre if the area is less than 0.5 acre).   
1) From the table below, find the number of points corresponding to the area and
enter this number in the field to the right.

Area (acres)  Points
0.25 or less 4

0.5 5
1.0 6
1.5 7
2.0 8
2.5 9
3.0 10
3.5 11
4.0 or more           12

2) Is this an industrial or commercial property?  If yes, enter a score of 3.  If no, enter
a score of 1
3)a  Enter a score in the box to the right for the habitat quality of the site, using the
following rating systemb.   High=1,   Intermediate=2,   Low=3
4) Is the undeveloped land likely to attract wildlife?  If yes, enter a score of 1 in the
box to the right.  If no, enter a score of 2.c

5) Are there any of the following soil contaminants present:  Chlorinated
dioxins/furans, PCB mixtures, DDT, DDE, DDD, aldrin, chlordane, dieldrin,
endosulfan, endrin, heptachlor, benzene hexachloride, toxaphene, hexachlorobenzene,
pentachlorophenol, pentachlorobenzene?  If yes, enter a score of 1 in the box to the
right.  If no, enter a score of 4.
6) Add the numbers in the boxes on lines 2-5 and enter this number in the box to the
right.  If this number is larger than the number in the box on line 1, the simplified
evaluation may be ended.

Notes for Table 749-1 

a   It is expected that this habitat evaluation will be undertaken by an experienced field biologist.  If 
this is not the case, enter a conservative score of (1) for questions 3 and 4. 

b  Habitat rating system. Rate the quality of the habitat as high, intermediate or low based on your 
professional judgment as a field biologist.  The following are suggested factors to consider in 
making this evaluation:  

Low:  Early successional vegetative stands; vegetation predominantly noxious, 
nonnative, exotic plant species or weeds.  Areas severely disturbed by human 
activity, including intensively cultivated croplands.  Areas isolated from other 
habitat used by wildlife. 

4

3

3

2

4

12



High: Area is ecologically significant for one or more of the following reasons:  
Late-successional native plant communities present; relatively high species 
diversity; used by an uncommon or rare species; priority habitat (as defined by the 
Washington Department of fish and Wildlife); part of a larger area of habitat where 
size or fragmentation may be important for the retention of some species. 

Intermediate: Area does not rate as either high or low. 

c  Indicate "yes" if the area attracts wildlife or is likely to do so.  Examples:  Birds frequently visit 
the area to feed; evidence of high use b mammals (tracks, scat, etc.); habitat "island" in an 
industrial area; unusual features of an area that make it important for feeding animals; heavy use 
during seasonal migrations. 

[Area Calculation Aid] [Aerial Photo with Area Designations] [TEE Table 749-1] [Index of 
Tables]    

[Exclusions Main] [TEE Definitions] [Simplified or Site-Specific?] [Simplified Ecological 
Evaluation] [Site-Specific Ecological Evaluation] [WAC 173-340-7493]   

[TEE Home]  



Appendix J Table
Simplified TEE Scoresheet

Raplee Property, Stanwood, Washington
City of Stanwood

Line
Number Score Rationale

1

Area (acres) Points
0.25 or less 4

0.5 5
1.0 6
1.5 7
2.0 8
2.5 9
3.0 10
3.5 11

4.0 or more 12

2 3 The Property is zoned as commercial.

3 3
Undeveloped areas of the Property are ruderal vegetation, 
nonnative species, and grasses. Mature trees/shrubs that would 
provide some habitat structure are absent. 

4 2
Habitat quality at the property is low and is surrounded by 
commercial/residential development and a chainlink fence. 
There is little potential for attracting urban wildlife.

5 4 None of the listed soil contaminants are present at the Property.

12 Simplified evaluation ended. Total score exceeds 4.

Notes
Table adapted from Model Toxics Control Act Table 749-1.
PCB = polychlorinated biphenyl.

4

The 0.21-acre Property is partially developed and all other land 
within 500 feet of the site is developed. These areas are unlikely to 
attract wildlife. The total area of contiguous undeveloped land 
was conservatively chosen as 0.25 acre or less. 

Is this an industrial or commercial property? If yes, enter a score of 3.  If no, 
enter a score of 1.

Enter a score in the box to the right for the habitat quality of the site, using the 
following rating system: High=1, Intermediate=2, Low=3.

Is the undeveloped land likely to attract wildlife? If yes, enter a score of 1 in 
the box to the right. If no, enter a score of 2.

Are any of the following soil contaminants present: chlorinated dioxins/furans, 
PCB mixtures, DDT, DDE, DDD, aldrin, chlordane, dieldrin, endosulfan, endrin, 
heptachlor, benzene hexachloride, toxaphene, hexachlorobenzene, 
pentachlorophenol, pentachlorobenzene? If yes, enter a score of 1 in the box 
to the right. If no, enter a score of 4.

Add the numbers in the boxes on lines 2–5 and enter this number in the box to the right. If 
this number is larger than the number in the box on line 1, the simplified evaluation may 
be ended.

Scoring Parameters

Estimate the area of contiguous (connected) undeveloped land on the site or 
within 500 feet of any area of the site to the nearest 1/2 acre (1/4 acre if the 
area is less than 0.5 acre). From the table below, find the number of points 
corresponding to the area and enter this number in the field to the right.

© 2025 Maul Foster Alongi, Inc.
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