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PREFACE 

Pacific International Terminals, Inc. (Pacific International Terminals), proposes to develop the 
Gateway Pacific Terminal (the “Terminal”), a multimodal terminal for transfer of dry bulk commodities, 
at Cherry Point in Whatcom County, Washington. Construction and operation of the Terminal and 
associated facilities require the approval of local, state, and federal agencies. Agency decision 
makers are to be informed of the potential environmental impacts of the proposed project by 
preparation of an Environmental Impact Statement (EIS). The EIS will be prepared under guidelines of 
the National Environmental Policy Act (NEPA) and State Environmental Policy Act (SEPA) by a lead 
federal agency and lead state agency or agencies working in cooperation. 

This report is one of several technical reports prepared on behalf of Pacific International Terminals 
that provide scientific technical information about the existing conditions of the proposed project area 
and in some cases the projected effects of project operations. It is provided to the lead federal, state, 
and local agencies for their use in preparation of a Draft EIS. Several of the technical reports have 
also been prepared to support specific project permit applications submitted to local, state, and 
federal agencies, or as part of the consultation process with resource agencies and affected Indian 
nations. 

A more detailed description of the proposed Terminal, including a complete list of proposed 
commodities and the phasing plan, is provided in the Revised Gateway Pacific Terminal Project 
Information Document (Pacific International Terminals 2012). 
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1.0 INTRODUCTION 

Pacific International Terminals, Inc. (Pacific International Terminals), has proposed construction and 
operation of the Gateway Pacific Terminal (the Terminal) at Cherry Point in Whatcom County, 
Washington (Figure 1-1). The proposed Terminal is designed for the import and export of dry bulk 
commodities. Planned infrastructure associated with Terminal operations includes a deep-water wharf 
with access trestle, dry bulk materials handling and storage facilities, and rail transportation access. 
A more detailed description of the proposed Terminal is provided in the Revised Gateway Pacific 
Terminal Project Information Document (Pacific International Terminals, Inc. 2012). 

Terminal construction would alter surface water and shallow groundwater hydrologic conditions at the 
Terminal. Direct and indirect effects to wetlands, streams, and ditches may also occur during Terminal 
construction or operation. This report presents baseline wet-season groundwater and surface water 
data for the Terminal project area; a project area hydrologic and hydrogeologic conceptual model; and 
a numerical model developed to analyze project area groundwater flow conditions and surface soil 
saturation in wetland areas.  

1.1 PURPOSE OF THIS REPORT 
The purpose of this report is to establish baseline hydrologic and hydrogeologic conditions in the 
Terminal project area. An extensive investigation was required to acquire the data needed to support 
preparation of an Environmental Impact Statement (EIS), including development and calibration of the 
numerical hydrogeologic model. Going forward, the baseline data and hydrogeologic model will be 
used to: 

• Evaluate potential effects of the Terminal on wetlands and to support wetland mitigation 
designs; 

• Develop the stormwater management system at the Terminal and support the decisions for 
required stormwater permits; 

• Ensure that the Terminal design approach is compatible with project area hydrologic and 
hydrogeologic conditions; and 

• Establish baseline water quality conditions in the Terminal project area. 

1.2 DOCUMENT ORGANIZATION 
The Hydrologic and Hydrogeologic Investigation Report is organized as follows: 

• Section 1.0 – Introduction 

• Section 2.0 – Setting  
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• Section 3.0 – Hydrologic and Hydrogeologic Data Collection  

• Section 4.0 – Conceptual Site Model 

• Section 5.0 – Development of Numerical Groundwater Model  

• Section 6.0 – Model Calibration, Model Results, and Sensitivity Analysis 

• Section 7.0 – Summary and Conclusions 

• Section 8.0 – References 
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2.0 SETTING 

The proposed Terminal project area consists of approximately 1,200 acres at Cherry Point in 
Whatcom County, Washington. Cherry Point is a small promontory of land located along the 
southeast margin of the Strait of Georgia. The project area lies approximately 18 miles northwest of 
the City of Bellingham; 5 miles west of the City of Ferndale; and 17 miles south of the United States–
Canada Border (Figure 1-1). This region in western Whatcom County is zoned for Heavy Impact 
Industrial use and is designated as one of Whatcom County’s Urban Growth Areas (UGA). Major 
industrial facilities currently operating in the Cherry Point Industrial UGA include the British Petroleum 
(BP) Cherry Point Refinery, the ConocoPhillips Ferndale Refinery, and ALCOA-Intalco Works. In 
addition to industrial activities, western Whatcom County also contains mixed residential and 
agricultural areas.  

Approximately 1,139 acres of the 1,200-acre project area are currently owned by Pacific International 
Terminals. Approximately 20 acres not owned by Pacific International Terminals comprise Whatcom 
County rights-of-way. The total project area of 1,200 acres is larger than the area considered in this 
hydrologic and hydrogeologic investigation, which addresses only upland areas within the Terminal 
project area.  

Neighboring properties include the BP Cherry Point Refinery immediately north and west of the 
project area. The Strait of Georgia and a 335-acre area known as “Parcel 15” lie to the south and 
southwest of the proposed Terminal project area. The BNSF Railway Custer Spur, including the Eliot 
Rail Yard, is located within the eastern portion of the project area. The closest residential properties 
are located 1.5 miles to the east lying between the Terminal project area and the Lake Terrell State 
Wildlife Refuge (Figure 1-1).  

2.1 GENERAL SETTING 
The following sections describe the general setting of the proposed Terminal project area, including 
discussions of project area topography, watershed and surface water features, climate, and regional 
geologic and hydrogeologic conditions. 

2.1.1 Topography 
The topography in the project area exhibits slopes trending to the west and south with two localized 
topographic high points in the central and northwest portions of the project areas (Figure 2-1). Upland 
ground surface elevations range from approximately mean sea level (msl; North American Vertical 
Datum of 1988 [NAVD88]) along the Strait of Georgia to above 225 feet above msl at the eastern 
edge of the project area (Figure 2-1). A small southwest/northeast-trending topographic ridge lies 
within the northwest portion of the project area. A second localized topographic high point is centrally 
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located within the project area just north of Henry Road, where elevation rises above 175 feet msl. 
Steeper topographic slopes tend to occur within the eastern, central, and southern portions of the 
project area. As shown in Figure 2-1, wetlands are generally absent in project areas characterized by 
either local topographic highs or relatively steeper topographic slopes.  

Other portions of the project area characterized by steep terrain include the bluffs along the 
northwestern portion of the Strait of Georgia shoreline and the middle and lower reaches of Stream 1. 
The channel slope of Stream 1 is characterized by lower gradients within its upper reaches and 
channel elevation decreases quickly forming a deep ravine immediately south of Lonseth Road 
(Figure 2-1). Stream 1 continues to flow within the ravine until the steep sides forming the ravine walls 
gradually moderate. Stream 1 exits the ravine just before discharging through a coastal wetland to the 
Strait of Georgia.  

2.1.2 Watershed and Surface Water Features 
The project area includes portions of two coastal watersheds that ultimately discharge to the Strait of 
Georgia: (1) the Birch Bay Watershed, and (2) an unnamed coastal watershed designated the 
Gateway Pacific Terminal Watershed for purposes of the Terminal project (Figure 2-2) (Pacific 
International Terminals, Inc. 2012).  

2.1.2.1 Birch Bay Watershed 
A relatively small area (approximately 68 acres) located in the extreme northwest corner of the project 
area is within the Birch Bay Watershed. This area is currently drained by Stream 3, which flows 
westerly paralleling Aldergrove Road before turning northwest and flowing through the BP Cherry 
Point Refinery property (Figure 2-3). Stream 3 is a tributary to Terrell Creek, which ultimately 
discharges to Birch Bay (Pacific International Terminals, Inc. 2012).  

The portion of the Birch Bay Watershed within the project area includes Wetland 1 (approximately 
44 acres), which is part of the contributing area to Stream 3 (Figure 2-3). A single 6-inch culvert 
beneath Aldergrove Road provides surface water connection from Wetland 1 to Stream 3 only during 
periods of high flow (AMEC Earth & Environmental 2008); however, using topographic gradients to 
infer shallow groundwater flow directions, it is likely that shallow groundwater beneath Wetland 1 
discharges to Stream 3 when the water table rises above streambed elevations. 
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2.1.2.2 Gateway Pacific Terminal Watershed 
The project area encompasses a major portion of a small coastal watershed (2,179 acres), referred to 
as the Gateway Pacific Terminal Watershed (Pacific International Terminals, Inc. 2012). The Gateway 
Pacific Terminal Watershed lies completely within the Fraser-Whatcom Lowlands and drains via two 
second-order streams toward the Strait of Georgia. The outlets to Streams 1 and 2 occur within a 
shallow coastal wetland, bordering the Strait of Georgia (Wetland 12; Figure 2-3). Natural drainage in 
the Gateway Pacific Terminal Watershed has been altered by historic development activities (Pacific 
International Terminals, Inc. 2012). 

The principal hydrologic feature within the Gateway Pacific Terminal Watershed is Stream 1 (Water 
Resources Inventory Area [WRIA] Number 01.0100; Figure 2-3). Stream 1 is approximately 2.4 miles 
long in the project vicinity and drains a total of 1,723 acres flowing through a combination of natural 
drainages and roadside ditches. Field observations suggest that Stream 1 has continuous flow for 
approximately 9 to 10 months of the year, with dry periods occurring during late summer to early fall. 
Because it has continuous flow for at least three months of the year, Stream 1 is an intermittent 
stream.  

Lower reaches of a second smaller stream, designated Stream 2 (WRIA Number 01.0101), are 
located on the southeast portion of the Pacific International Terminals property (Figure 2-3). This 
intermittent, second-order stream drains the eastern portion of the Gateway Pacific Terminal 
Watershed as it flows through forested and pasture areas toward the southwest. Stream 2 is 
approximately 1 mile long with about 1,160 linear feet located on the Pacific International Terminals 
property. The remaining upper reaches of Stream 2 flow through adjacent, privately owned parcels, 
collectively known as “Parcel 15.”  

Approximately 250 feet east of the project area boundary, an old stock pond with an earthen dam 
across the main channel prevents continuous flow in the portions of Stream 2 on the Pacific 
International Terminals property. Upstream of the stock pond, the stream lies in a steep-sided ravine, 
and the riparian area is narrow but forested. Where Stream 2 exhibits steep sidewalls, groundwater 
seeps may provide important contributions to stream flow. A short tributary flowing from the northeast 
(Stream 2A) joins the primary channel of Stream 2 at a location approximately 300 feet east of Gulf 
Road. The stream then flows southwest through a culvert under Gulf Road and empties into 
Wetland 12 (Figure 2-3).  

In addition to two stream features, other surface water features in the project area include roadside 
ditches. Roadside ditches within the project area were constructed to convey runoff, keep the road 
subbase dry, and provide a transition from public roads to private property. While all of the roadside 
conveyances produce a defined channel or bed, none of the streams or ditches occur in locations 
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where natural streams existed before human alteration. Surface water contributions to ditches include 
overland sheet flow, runoff from asphaltic road surfaces, baseflow discharge through the streambed, 
and throughflow from surface soils that discharges through the ditch sidewalls. Discharge in nearly all 
roadside ditches eventually flows into Stream 1.  

Wetlands comprise approximately 530 acres of the project area. Wetlands located within the Terminal 
project area are shown in Figure 2-3. A Jurisdictional Determination by the U.S. Army Corps of 
Engineers (USACE) issued on March 5, 2009, confirmed the extent and location of delineated 
wetlands on the Pacific International Terminals property. Wetland ratings and water quality, 
hydrologic, and habitat functions are established in the Wetland Determination and Delineation Report 
(AMEC Earth & Environmental 2008).  

2.2 CLIMATE 
Historical climate data from the Bellingham International Airport (BIA) were obtained from the Western 
Regional Climate Center (WRCC, 2012). Available data covers the period from December 1, 1949, 
through April 30, 2012. During this period, average annual precipitation at the Airport was 
35.3 inches/year while average annual snowfall was 13.7 inches/year. The coldest month of the year 
is typically January with an average low temperature of 31.7°F and an average high temperature of 
43.5°F. The warmest month of the year is normally August with an average low temperature of 53.2°F 
and an average high temperature of 71.4°F.  

2.3 REGIONAL GEOLOGY 
The project area lies within the Fraser-Whatcom Lowlands, a physiographic region covering much of 
the Lower Mainland in British Columbia and portions of Whatcom County in the United States. The 
Fraser-Whatcom Lowlands is part of the larger Georgia Basin and is bounded by the Coast Mountains 
in British Columbia, the Cascade Mountains, and the Strait of Georgia (Cox and Kahle 1999).  

The Georgia Basin is a Cretaceous to Cenozoic age forearc basin that formed in response to the 
convergence of oceanic and continental crust plates (England and Bustin 1998; Mustoe et al. 2007). 
During the Late Paleocene through the Late Eocene, massive amounts of siliclastic, nonmarine 
sediments were deposited in fault-bounded basins throughout the Georgia Basin. Compaction and 
cementation of these sediments resulted in approximately 9,000 meters of arkose (sandstone), 
siltsone, conglomerate, and coal that compose the Chuckanut Formation (Mustoe et al. 2007). The 
Chuckanut Formation is the probable bedrock unit that underlies Cherry Point, including the Terminal 
project area. 

Surface terrain within the Fraser–Whatcom Lowlands was shaped by several advances and retreats 
of the Cordilleran ice sheet during the Wisconsonian Fraser Glaciation, which lasted from circa (ca.) 
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25,000 years before present until ca. 10,000 years before present (Easterbrook et al. 2007). The 
chronological sequence of glacial periods during the Fraser Glaciation includes the Evans Creek 
stade; the Vashon stade; the Everson Interstade; and the Sumas stade (Easterbrook 1992; Lapen 
2000; Easterbrook et al. 2007). Following the maximum advancement of the Cordilleran ice sheet at 
the end of the Vashon stade, the glacier retreated and rapidly thinned, allowing marine waters to flood 
the Fraser–Whatcom Lowland (Easterbrook et al. 2007). The influx of marine water through the Strait 
of Juan de Fuca caused the remaining debris-filled ice to float, resulting in the deposition of Everson 
glaciomarine drift over an area approximately 18,000 square kilometers within the Fraser–Whatcom 
Lowlands and the San Juan Islands (Easterbrook 1992). Easterbrook (1992) compiled more than 
80 radiocarbon dates from marine shells collected in Washington and British Columbia, which fixed 
the age of the Everson glaciomarine drift at 11,500 to 13,500 years before present.  

The Everson glaciomarine drift is separated into the underlying Kulshan glaciomarine drift and the 
overlying Bellingham glaciomarine drift by the Deming Sand. The glaciomarine drift deposits are 
generally bluish-gray and composed of fossiliferous, pebbly and stony mud with till-like mixtures, 
marine clay, and some deltaic sediments (Easterbrook et al. 2007). The Deming Sand is a fluvial 
deposit (i.e., non-marine) exhibiting cross-bedding and channels in the sandy sediment. The Deming 
Sand covers approximately 2,300 square kilometers (Easterbrook 1992). Easterbrook (1992) 
suggests that isostatic rebound rates that exceeded eustatic sea level rise caused emergence of the 
Fraser–Whatcom Lowlands, resulting in deposition of the Deming Sand. Fort Langley deposits 
observed in southwestern British Columbia correlate with the Kulshan, Deming, and Bellingham 
deposits suggesting that lowland rise and floodplain deposition occurred regionally throughout the 
Fraser–Whatcom Lowlands (Kovanen and Slaymaker 2003; Easterbrook et al. 2007). Along 
Bellingham Bay, the Deming Sand grades to sea level and is represented by coarse beach sand 
and gravel intermixed with intervals of silt and clay (Easterbrook et al. 2007) (Figure 2-4).  

Everson Interstade emergence beach deposits (Everson beach deposits) occur in localized areas 
throughout the Fraser–Whatcom Lowlands and consist mainly of sand and gravels, which overlie the 
Bellingham glaciomarine drift (Lapen 2000). These deposits may have been formed by wave action 
sediment erosion and deposition as the Everson glaciomarine drift rose above sea level (Lapen 
2000). Generally, the Everson beach deposits are less than 3 to 25 feet thick (Lapen 2000). At the 
BP Cherry Point Refinery, Everson beach deposits are present but discontinuous (CH2M HILL 1985). 
Where beach deposits are absent, a thin silt unit that is typically only a few feet thick frequently 
overlies the Bellingham glaciomarine drift (CH2M HILL 1985).  

Other major sedimentary units within the region include areas of Holocene-age alluvial deposits and 
Pleistocene-age terrace deposits. Easterbrook (1976) noted alluvial and terrace deposits in upland 
areas adjacent to Terrell Creek, the Nooksack River, and other low-order streams that discharge to 
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the Strait of Georgia. The alluvial deposits generally consist of sands, gravels, and silt that were 
deposited in coastal environments, floodplains, and river terraces. Terrace deposits are generally 
composed of sand and gravels, which were also deposited along floodplains and in beach 
environments.  

2.4 CHERRY POINT HYDROGEOLOGY 
Regional hydrogeologic studies typically recognize hydrostratigraphic units that are correlated to the 
geologic deposits described above (Washburn 1957; CH2M HILL 1985; Converse Consultants NW 
1989).  

In order of increasing depth below ground surface, the major near-surface hydrostratigraphic units 
in the Terminal project area are the Everson beach deposits, the Bellingham Drift, and coarse beach 
sand and gravel intermixed with intervals of silt and clay, which has likely replaced the Deming Sand 
Unit. The stratigraphic sequence observed at the Terminal project area is believed to be analogous to 
the geologic cross section for Bellingham Bay developed by Easterbrook et al. (2007) and shown in 
Figure 2-4.  

Where present, the Everson beach deposits are generally very thin leading to low aquifer 
transmissivity values (Washburn 1957). Recharge to this unit occurs primarily through infiltrating 
precipitation, although lateral groundwater redistribution may occur in deposits that are hydraulically 
continuous over larger areas (Washburn 1957). Due to the very low permeability of the underlying 
Bellingham glaciomarine drift, the downward infiltration of groundwater is impeded, leading to a 
semi-perched condition within the Everson beach deposits (Washburn 1957). The contrast between 
the permeability of the beach deposits and the glaciomarine drift also results in numerous springs in 
the area as groundwater flows laterally along the contact between the two formations and discharges 
along bluffs and other steep slopes (Washburn 1957). During the annual dry season, water levels 
within the Everson beach deposits decline as a result of reduced recharge. Washburn (1957) 
indicated annual fluctuations in beach deposit groundwater elevations on the Lummi Nation just south 
of the Project area were approximately 5 to 10 feet.  

Hydraulic conductivity estimates for the Everson beach deposits and surface silt layer are available 
from slug tests performed for wells installed at the neighboring BP Cherry Point Refinery. Tests at 
three different wells resulted in hydraulic conductivity values ranging from 1.0 foot per day (foot/day) 
(3.5 x 10-4 centimeters per second [cm/sec]) to 1.2 feet/day (4.2 x 10-4 cm/sec) (CH2M HILL 1985). 
These hydraulic conductivity values were quoted from the CH2M HILL (1985) report without 
re-interpretations of slug test data. 
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The Bellingham glaciomarine drift has very low permeability. Previous studies performed for the BP 
Cherry Point Refinery have divided the glaciomarine drift into two separate zones (CH2M HILL 1985). 
The weathered upper zone is olive-green to brown in color with reddish brown mottling and extends to 
a maximum depth of 25 feet below ground surface (bgs) (CH2M HILL 1985). The upper zone has 
increased permeability relative to the lower unit due to secondary porosity from decayed root systems 
and shrinkage cracks from saturation/desaturation cycles associated with water table fluctuations 
(CH2M HILL 1985). The weathered upper zone of the Bellingham glaciomarine drift is also 
characterized by increased firmness relative to the lower zone.  

Slug tests performed at the BP Cherry Point Refinery indicate that hydraulic conductivity for the 
weathered upper zone varies from 0.2 foot/day (6.70 x 10-5 cm/sec) to 1.5 foot/day 
(5.15 x 10-4 cm/sec). Recharge occurs due to vertical infiltration from precipitation, lateral flow from 
sand and gravel units, and lateral flow through the weathered upper zone from hydraulically 
upgradient areas (CH2M HILL 1985). Groundwater contouring using elevations collected from the 
upper zone shows a groundwater divide on the BP Cherry Point Refinery. In western portions of the 
refinery, groundwater flow diverges along a topographic divide, with flow directions to the southwest 
towards the Pacific International Terminals property and to the northwest towards Terrell Creek and 
Birch Bay. Horizontal flow gradients varied over a narrow range (0.0145 to 0.0150) despite seasonal 
variability in precipitation (CH2M HILL 1985).  

Beneath the weathered zone lies fine-grained, blue-gray, fossiliferous clay indicative of Bellingham 
glaciomarine drift. Borings indicate the thickness of the blue-gray clay ranges from 25 feet to 80 feet. 
Groundwater flow directions are generally downward through the weathered zone toward the lower 
zone. CH2M HILL (1985) used groundwater elevations from wells screened in the weathered zone 
and the lower zone at the BP Cherry Point Refinery to calculate vertical gradients ranging from 
0.013 to 0.175. Vertical gradients decreased slightly during summer months. Hydraulic conductivity for 
the lower zone was estimated from the slug test data and stratigraphic samples. Hydraulic 
conductivity values derived from the slug test data varied from 1.0 x 10-3 foot/day (3.67 x 10-7 cm/sec) 
to 3.2 x 10-3 foot/day (1.12 x 10-6 cm/sec), while values determined using stratigraphic samples ranged 
from 3.9 x 10-4 foot/day (1.38 x 10-7 cm/sec) to 1.8 x 10-3 foot/day (6.52 x 10-7 cm/sec) (CH2M HILL 
1985).  

Limited hydrogeologic information is available for the Deming Sand. CH2M HILL (1985) estimated 
hydraulic conductivity is approximately 1.4 foot/day (4.9 x 10-4 cm/sec) to 14.2 feet/day 
(5.0 x 10-3 cm/sec) based on grain sizes observed while drilling borings.  
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3.0 HYDROLOGIC AND HYDROGEOLOGIC DATA COLLECTION 

Hydrologic and hydrogeologic field studies were conducted to gather baseline data that characterize 
the groundwater and surface water flow systems in the Terminal project area. These data will be 
needed for the EIS to evaluate probable direct and indirect environmental impacts and to assess 
project alternatives and mitigation measures for the Terminal project. Hydrologic fieldwork was 
performed from September 2010 through early April 2011. Groundwater and surface water data 
collection activities during this period included installation of piezometers, geotechnical sample 
analyses, installation of staff gages, deployment of pressure transducers, piezometers and select staff 
gages, stage measurements at staff gages, discharge measurements at select staff gages, and 
collection of surface water and groundwater samples for geochemical analyses. 

3.1 INSTALLATION OF HYDROLOGIC/HYDROGEOLOGIC INSTRUMENTATION 
A monitoring network of 12 piezometers and 20 surface water staff gages were installed within the 
Terminal project area between September 2010 and February 2011. Locations of the groundwater 
and surface water monitoring points are shown on Figure 3-1. The following sections describe 
procedures used to install piezometers and staff gages.  

3.1.1 Piezometer Installation  
A groundwater-monitoring network consisting of 12 piezometers (PZ-1 through PZ-12) was installed 
within the Terminal project area by Cascade Drilling, Inc., of Woodinville, Washington (Figure 3-1). 
Borings for piezometers installation were advanced using hollow-stem auger drilling methods. All 
piezometers were screened within the weathered glaciomarine drift. Construction details for each 
piezometer are summarized in Table 3-1. Piezometer installation began in late September 2010 and 
was completed by mid-December 2010.  

Stratigraphy observed during piezometer construction was documented to characterize geologic and 
hydrogeologic conditions. This information will be relevant in groundwater modeling and in developing 
a conceptual geological model of the Terminal project area. Stratigraphy was logged continuously 
during installation of all piezometers, except at depths greater than 27.5 feet bgs for PZ-5. The PZ-5 
boring extended to a total depth of 51.5 feet bgs to determine the vertical extent of the blue-gray 
glaciomarine drift. At depths greater than 27.0 feet bgs, where the blue-gray glaciomarine drift was 
continuous, lithology was logged every 5 feet. The Deming Sand, which presumably underlies the 
glaciomarine drift, was not encountered. The boring was backfilled with native drill cuttings to 32.0 feet 
bgs followed by bentonite chips to 15.3 feet bgs. The screen for PZ-5 was then installed within the 
overlying weathered glaciomarine drift.  

Boring logs and construction details for the piezometers are included in Appendix A.   
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Table 3-1 Construction Details for Groundwater Piezometers 

Notes 
1.  Projection and Datum = Washington State Plane North, North 
    American Datum of 1983 (NAD83), High Accuracy Reference  
    Network (HARN). 

Abbreviations 
bgs: below ground surface 
HSA: hollow-stem auger 
PVC: polyvinyl chloride 

Well 
Identification 

Drilling 
Method 

Installation 
Date Coordinates1 

Total 
Borehole 

Depth  
(feet bgs) 

Total Well 
Depth 

(feet bgs) 
Diameter 
(inches) Material 

Screen 
Slot 
Size 

(inches) 

Screen 
Interval 

(feet bgs) 

Filter 
Pack 
Sand 
Type 

Filter 
Pack 

Interval 
(feet bgs) 

Seal 
Interval 

(feet 
bgs) 

PZ-1 HSA  9/21/2010 N 690554.4 
E 1180945.4 19.5 19.5 2.0 Sch. 40 

PVC 0.010 9.2 - 19.2 2/12  
Silica 6.0 - 19.5 0.0 - 6.0 

PZ-2 HSA  9/21/2010 N 689686.4 
E 1183101.5 19.5 15.3 2.0 Sch. 40 

PVC 0.010 5.0 - 15.0 2/12 
Silica 4.0 - 15.3 0.0 - 4.0 

PZ- HSA  9/20/2010 N 690236.8 
E 1186168.7 19.5 17.0 2.0 Sch. 40 

PVC 0.010 7.0 - 16.7 2/12 
Silica 5.0 - 17.0 0.0 - 5.0 

PZ-4 HSA  9/23/2010 N 687725.1 
E 1186276.3 19.5 19.5 2.0 Sch. 40 

PVC 0.010 5.0 - 15.0 2/12 
Silica 4.0 - 15.3  0.0 - 4.0 

PZ-5 HSA  9/23/2010 N 685822.8 
E 1183393.3 51.5 15.3 2.0 Sch. 40 

PVC 0.010 5.0 - 15.0 2/12 
Silica 4.0 - 15.3 0.0 - 4.0 

PZ-6 HSA  9/20/2010 N 6842229.6
E 1181223.9 24.0 24.0 2.0 Sch. 40 

PVC 0.010 14.0 - 23.7 2/12 
Silica 12.0 - 24.0 0.0 - 

12.0 

PZ-7 HSA  12/14/2010 N 685321.7 
E 1179439.2 18.9 18.9 2.0 Sch. 40 

PVC 0.010 8.8 - 18.6 2/12 
Silica 6.0 - 18.9 0.0 - 6.0 

PZ-8 HSA  12/15/2010 N 683190.8 
E 1183752.0 13.5 13.4 2.0 Sch. 40 

PVC 0.010 8.3 - 13.1 2/12 
Silica 6.0 - 13.5 0.0 - 6.0 

PZ-9 HSA  12/15/2010 N 685341.6 
E 1183614.3 18.3 18.3 2.0 Sch. 40 

PVC 0.010 8.1 - 17.9 2/12 
Silica 6.0 - 18.3 0.0 - 6.0 

PZ-10 HSA  12/13/2010 N 687204.9 
E 1181030.0 22.7 22.7 2.0 Sch. 40 

PVC 0.010 12.6 - 22.4 2/12 
Silica 10.5 - 22.7 0.0 - 5.0 

PZ-11 HSA  12/17/2010 N 686636.8 
E 189624.3 18.8 18.8 2.0 Sch. 40 

PVC 0.010 8.6 - 18.4 2/12 
Silica 6.0 - 18.8 0.0 - 6.0 

PZ-12 HSA  12/16/2010 N 689119.1 
E 1184815.2 18.4 18.4 2.0 Sch. 40 

PVC 0.010 8.3 - 18.1 2/12 
Silica 6.0 - 18.4 0.0 - 6.0 
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Following installation, each piezometer was developed by surging the screen interval with a stainless 
steel bailer. Surging was performed until groundwater turbidity decreased or the piezometer no longer 
produced significant volumes of water. Total purge volumes ranged from 3.2 casing volumes (PZ-1 
and PZ-6) to 10.9 casing volumes (PZ-10).  

David Evans and Associates, Inc. (DEA) surveyed the locations of all piezometers in December 2010 
and April 2011. Locations and elevations were recorded using the Washington State Plane North, 
North American Datum of 1983 (NAD83), High Accuracy Reference Network (HARN), and NAVD88. 
Refer to Table 3-1 for construction details and location information for the groundwater-monitoring 
network.  

All piezometers described in this report were installed as “Resource Protection Wells,” pursuant to 
Washington Administrative Code (WAC) Chapter 173-160. A licensed Resource Protection Well 
Contractor (or well driller) licensed under WAC 173-162 constructed all piezometers. The well 
construction notifications (start cards and fees) and well reports required under WAC 173-160 were 
submitted by the licensed well driller(s) to the Washington State Department of Ecology (Ecology). 
Copies of all well reports for the piezometers installed in this study are included in Appendix B. 

3.1.2 Geotechnical Sample Collection 
A Shelby tube soil sample was collected from the weathered Bellingham glaciomarine drift during the 
installation of PZ-4 and PZ-5, respectively. Grain size distribution, soil moisture content, total porosity, 
and hydraulic conductivity analyses were performed for the PZ-4 Shelby tube soil sample. The PZ-5 
Shelby tube sample from the weathered Bellingham glaciomarine drift was analyzed for hydraulic 
conductivity, soil moisture content, and total porosity.  

An additional Shelby tube soil sample was collected from the non-weathered Bellingham glaciomarine 
drift encountered at PZ-5. This sample was analyzed for hydraulic conductivity, moisture content, and 
total porosity. 

Finally, a grab soil sample was collected from the weathered drift at PZ-5 and analyzed for grain size 
distribution.  

3.1.3 Staff Gages 
A total of 20 surface water staff gages were installed in streams and ditches within the Terminal 
project area to monitor the depth of surface water flow. Of these, 12 staff gages were instrumented 
with automated pressure transducers, while 8 were installed as standalone staff gages. The locations 
of the staff gages are indicated on Figure 3-1. At each location, an 8-foot-long angle-iron fence post 
was driven into either stream or ditch bed sediments using a fence post driver. Staff gages were 
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constructed by bolting numerical plates, specifically designed for measuring stage values, to a 7-foot-
long, 2-inch by 6-inch composite board. The plates on each staff gage are incremented in units of 
0.01 foot and allow for a maximum stage height measurement of 6.67 feet. The staff gages were then 
secured to an angle-iron fence post using three U-bolts. The staff gages were installed so that the 
bottom of each board rested on the top of the stream or ditch bed sediments. A rebar cap was 
installed on the stream bank adjacent to each staff gage to establish the monitoring position 
permanently in case instrumentation is lost.  

For monitoring locations with staff gages and stilling wells (SG-1, SG-2, SG-4, SG-6, SG-7, SG-8, 
SG-12 through SG-15, SG-17, and SG-18), a 6-foot-long, 2-inch-diameter, polyvinyl chloride (PVC) 
tube was also attached to the angle-iron fence post using hose clamps. The PVC tube was positioned 
with the bottom of the stilling well resting on the top of the stream or ditch bed sediments. The bottom 
cap of each stilling well was perforated with multiple holes to allow hydraulic communication between 
surface water and the inside of the stilling well. A water level tape was used to verify that the water 
level outside the stilling well was equal to the water level inside the stilling well following installation.  

For staff gages with stilling wells, a Solinst Model 3001 Levelogger Junior pressure transducer was 
suspended inside each stilling well from a stainless steel chain so that the bottom of the pressure 
transducer was positioned just above the bottom of the perforated PVC cap. The pressure transducer 
allows automated continuous surface water level readings that are recorded to approximately 
0.36 inch at the interval of every 15 minutes. Data recorded by the pressure transducer dating back to 
the time of installation were transferred to a portable hand-held data transfer unit (Solinst Model 3001 
Leveloader Gold) on April 7, 2011.  

Following installation, staff gages and rebar caps were surveyed in April 2011. As with project area 
piezometers, locations and elevations for the staff gages and rebar caps were surveyed using NAD83, 
HARN, and NAVD88. Table 3-2 specifies construction details and location information for the entire 
staff gage monitoring network.  

3.2 GROUNDWATER AND SURFACE WATER MONITORING 
Hydrogeologic data collection in the Terminal project area began in late September 2010 with depth to 
groundwater measurements. Beginning in February 2011, surface water monitoring included stream 
and ditch staff gage measurements at all 20 staff gage locations. In addition, transects were 
established at six staff gage locations (SG-2, SG-4, SG-7, SG-13, SG-15, and SG-18) for surface 
water discharge measurements. Groundwater and surface water samples were collected during the 
first and second quarters 2011 for geochemical analyses. These activities are described in detail in 
the sections below.  



 

AMEC 

2011 Hydrologic and Hydrogeologic Investigation Report 27 

Table 3-2 Construction Details for Surface Water Staff Gages 

Well 
Identification 

Instrumentation 
Type 

Installation 
Date Coordinates1 

Diameter 
(inches) 

Staff Gage 
Measuring 

Point 
Elevation2 

Water 
Body3 

SG-1 
Stilling Well 
w/Pressure 
Transducer 

2/9/2011 N 690700.9 
E 110830.0 2.0 109.01 Stream 3 

SG-2 
Stilling Well 
w/Pressure 
Transducer 

2/9/2011 N 690555.9 
E 1184340.3 2.0 120.21 Stream 1 

SG-3 Manual Reading 2/9/2011 N 690482.4 
E 1186747.0 2.0 145.16 Stream 1 

SG-4 
Stilling Well 
w/Pressure 
Transducer 

2/9/2011 N 689662.0 
E 1183243.9 2.0 113.25 Stream 1 

SG-5 Manual Reading 2/9/2011 N 689607.4 
E 1184835.3 2.0 123.52 

Unnamed 
Drainage 

Near PZ-12 

SG-6 
Stilling Well 
w/Pressure 
Transducer 

2/9/2011 N 688014.1 
E 1181737.3 2.0 109.30 Drainage 9 

SG-7 
Stilling Well 
w/Pressure 
Transducer 

2/9/2011 N 687991.5 
E 1182293.7 2.0 107.11 Stream 4 

SG-8 
Stilling Well 
w/Pressure 
Transducer 

2/9/2011 N 687959.5 
E 1183128.7 2.0 111.37 Stream 4 

SG-9 Manual Reading 2/9/2011 N 687937.0 
E 1183719.5 2.0 117.69 Stream 4 

SG-10 Manual Reading 2/9/2011 N 687791.4 
E 1187940.5 2.0 171.53 Stream 4 

SG-11 Manual Reading 2/9/2011 N 686994.7 
E 1183528.6 2.0 107.09 Stream 6 

SG-12 
Stilling Well 
w/Pressure 
Transducer 

2/9/2011 N 685722.3 
E 1183491.9 2.0 95.63 Stream 6 

SG-13 
Stilling Well 
w/Pressure 
Transducer 

2/10/2011 N 685638.8 
E 1182117.2 2.0 46.30 Stream 1 

SG-14 
Stilling Well 
w/Pressure 
Transducer 

2/10/2011 N 685361.0 
E 1181492.2 2.0 78.71 Drainage 7 

SG-15 
Stilling Well 
w/Pressure 
Transducer 

2/10/2011 N 685286.5 
E 1182526.3 2.0 77.76 Stream 5 

SG-16 Manual Reading 2/10/2011 N 685219.7 
E 1184614.0 2.0 116.16 Stream 5 
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Table 3-2 Construction Details for Surface Water Staff Gages 

Well 
Identification 

Instrumentation 
Type 

Installation 
Date Coordinates1 

Diameter 
(inches) 

Staff Gage 
Measuring 

Point 
Elevation2 

Water 
Body3 

SG-17 
Stilling Well 
w/Pressure 
Transducer 

2/10/2011 N 685117.1 
E 1187945.8 2.0 180.39 Stream 5 

SG-18 
Stilling Well 
w/Pressure 
Transducer 

2/10/2011 N 685074.9 
E 1182167.3 2.0 31.03 Stream 1 

SG-19 Manual Reading 2/10/2011 N 683355.1 
E 1183653.9 2.0 28.44 Stream 2 

SG-20 Manual Reading 2/10/2011 N 683456.2 
E 1183368.7 2.0 23.58 Stream 2 

Notes 
1.  Horizontal Projection and Datum = Washington State Plane North, North American Datum of 1983 (NAD83),  
 High Accuracy Reference Network (HARN). 
2.  Vertical Datum = North American Vertical Datum 1988 (NAVD88); Staff gage measuring point elevation  
 corresponds to the 6.67 feet mark on each staff gage. 
3.  Water body locations are shown on Figure 2-3. 
 
Abbreviations 
bgs: below ground surface 
E: Easting 
HSA: hollow-stem auger 
N: Northing 
PVC: polyvinyl chloride 

3.2.1 Water Level Measurements 
After development, all piezometers were instrumented with a non-vented Solinst Model 3001 
Levelogger Junior pressure transducer. Each transducer was suspended inside the respective 
piezometer from a stainless steel chain so that a fixed distance was maintained between the 
transducer and the top of the piezometer casing. Additionally, one pressure transducer (Solinst 3001 
Levelogger Gold) was suspended from a stainless steel chain in PZ-1 to provide barometric 
compensation data. The barometric pressure transducer was positioned above the ground surface 
within the PVC stickup to prevent it from becoming submerged under conditions of high groundwater 
elevations. Pressure transducers in PZ-1 through PZ-6 were installed in late October 2010, while 
pressure transducers in PZ-7 through PZ-12 were installed in mid-January 2011.  

The 12 pressure transducers and the barometric logger were connected to a laptop computer to verify 
their functionality prior to installation. The clocks of all pressure transducers were synchronized to the 
clock of a laptop computer. The pressure transducers deployed within the piezometer network were 
set to record at one-hour intervals. Hourly data dating back to the time of installation were transferred 
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from the 12 transducers and the barometric pressure transducer to a portable hand-held data transfer 
unit (Solinst Model 3001 Leveloader Gold) on April 5, 2011.  

Manual depth-to-water measurements were performed at least once following pressure transducer 
deployment. Manual measurements were used to calculate groundwater elevations at each 
piezometer. After compensating pressure transducer data for barometric pressure fluctuations, the 
manually derived groundwater elevation was compared to the transducer data point corresponding to 
the time of the manual groundwater measurement. The difference between the two values was used 
to calculate a correction factor for each piezometer. Each respective correction factor was then added 
to the pressure transducer measurements to produce a groundwater elevation time series for each 
piezometer.  

Manual surface water stage measurements were recorded at all 20 staff gages on February 9–10, 
March 9, and April 5–6, 2011. Surface water stage measurements at a subset of staff gages were 
recorded on March 22, April 1, and April 18, 2011. Manual measurements provide surface water 
elevations for each staff gage not instrumented with a pressure transducer (SG-3, SG-5, SG-9, 
SG-10, SG-11, SG-16, SG-19, and SG-20). After compensating pressure transducer data for 
barometric pressure fluctuations, the manually measured surface water elevation was compared to 
the transducer data point corresponding to the time of the manual staff gage measurement. The 
difference between the two values was used to calculate a correction factor for each instrumented 
staff gage (SG-1, SG-2, SG-4, SG-6, SG-7, SG-8, SG-12 through SG-15, SG-17, and SG-18). Each 
respective correction factor was then added to the pressure transducer measurements for that staff 
gage to produce a surface water elevation time series for each staff gage.  

3.2.2 Discharge Monitoring 
Selection of stream cross sections for surface water discharge measurements was based on criteria 
established by Dingman (2002) and Butkus (2007). To be considered suitable for stream flow 
measurements, stream cross sections required the following specific characteristics:  

• relatively straight stream course upstream and downstream; 

• absence of vegetation in the stream course; 

• stable and relatively uniform stream bed without major scouring or deposition of bed material;  

• stream channel confined to a single course, even during low-flow conditions; and 

• stable, non-eroding stream banks. 
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Rebar caps were installed at stream cross sections so that the exact same locations were measured 
during each monitoring event. Large rocks or vegetation were cleared in the immediate vicinity of the 
cross section to promote uniform stream flow conditions. Cross sections for discharge measurements 
within the proposed Terminal site were identified at six staff gage locations (SG-2, SG-4, SG-7, 
SG-13, SG-15, and SG-18; Figure 3-1).  

Field procedures for measuring stream velocities followed Butkus (2007). Stream cross sections were 
divided into segments and measured in-stream with the Swoffer Model 2100 flow meter. The meter 
propeller was replaced and the Swoffer meter was calibrated prior to the first round of stream velocity 
measurements performed on March 9, 2011. For each measurement, a measuring tape was extended 
between two rebar stakes at each cross section to measure stream width and to determine the 
locations for horizontal measurements. The widths of individual stream segment intervals were 
0.2 foot for stream reaches and ditches with narrow widths or 0.3 foot for stream reaches with larger 
bank width distances. The small segments were utilized with the goal of not capturing more than 
10 percent of the total discharge in any single segment of a stream cross section. At each interval of 
0.2 foot or 0.3 foot, stream velocity was measured at a depth of six-tenths of the total water depth 
from the surface. Duplicate measurements were taken at one of the six established cross sections 
during each round of velocity measurements for quality assurance. The duplicate was collected by 
slightly moving the initial measurement position 0.1 foot on the measuring tape and then continuing 
with segment measurements at the same interval as the original measurement. This approach results 
in a duplicate measurement with segments of the same size but from different locations across the 
stream transect. If the percent difference for duplicate measurements was greater than 5 percent or a 
single segment contained greater than 10 percent of the total discharge, discharge values were 
flagged as an estimate.  

Stream flow measurements were recorded on six dates in late winter through early spring 2011: 
March 9, 10, and 22, and April 1, 6, and 18. Stream flow data were recorded in a field notebook and 
transferred to electronic spreadsheets to calculate total stream discharge at each location on each 
date.  

3.2.3 Water Quality Monitoring 
Quarterly groundwater and surface water sampling were performed as part of the hydrologic and 
hydrogeologic investigation. First quarter surface water and groundwater samples were collected 
between February 2 and February 3, 2011, while second quarter surface water and groundwater 
samples were collected between April 13 and April 15, 2011. Sample collection methodology is 
discussed in more detail below. 
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3.2.3.1 Groundwater Monitoring 
Groundwater samples were collected using U.S. Environmental Protection Agency (U.S. EPA) low-
flow sampling techniques. These techniques provide for samples that are representative of actual site 
conditions and reduce the possibility of stripping constituents from groundwater or mobilizing colloids 
that are immobile during normal groundwater flow conditions. All reusable equipment in contact with 
the well or water samples was decontaminated prior to use. 

Water levels were measured prior to and during purging. Wells were purged at a low rate 
(approximately 200 to 500 milliliters per minute [mL/minute]), and groundwater quality parameters 
(temperature, pH, specific conductivity, dissolved oxygen [DO], oxidation-reduction potential [ORP], 
and turbidity) were monitored every 3 to 5 minutes during sampling activities for stabilization prior to 
sample collection. Stabilization was achieved when values for all parameters were within ±10 percent 
of each other for three consecutive readings. Once stabilization had been achieved, the groundwater 
samples were collected directly from the sample discharge tube connected to the pump. 

First and second quarter 2011 groundwater samples were analyzed for a suite of water quality 
constituents including: 

• total dissolved metals; 

• total suspended solids (TSS); 

• total dissolved solids (TDS); 

• ammonia, alkalinity, salinity, fluoride, chloride, nitrate, sulfate, and ortho-phosphorous; and 

• other general chemistry parameters.  

Samples for dissolved metals were collected and filtered in the field using a filter with a mesh size of 
0.45 microliter (µL). Sample preservation requirements and quality control sample collection methods 
are described in Section 3.3.  

Groundwater samples collected during the second quarter were also analyzed for a suite of potential 
contaminants that may be found at industrial facilities, including:  

• Semi-volatile organic compounds (SVOCs);  

• Total petroleum hydrocarbons (TPH) hydrocarbon identification (HCID) by Method 
NWTPH-HCID; and 

• TPH in the gasoline range (TPH-Gx by method NWTPH-Gx), plus benzene, toluene, 
ethylbenzene, and xylene (BTEX). 
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Samples were labeled, placed into ice-filled coolers, and shipped following standard chain-of-custody 
(COC) procedures to Analytical Resources, Inc. (ARI), in Tukwila, Washington, for chemical analyses.  

3.2.3.2 Surface Water Monitoring 
Surface water samples were collected from three locations within the Terminal project boundary, as 
shown on Figure 3-1. Surface water samples were collected in general accordance with the U.S. 
Geological Survey’s National Field Manual to ensure proper sample collection (U.S. Department of 
Interior and U.S. Geological Survey 2010).  

Surface water quality parameters (temperature, pH, specific conductivity, DO, ORP, and turbidity) 
were monitored prior to sample collection by suspending the water quality instrument in the stream 
and allowing the instrument readings to stabilize. The instrument readings were recorded on the field 
sampling form once the water quality instrument indicated that the water quality parameters had 
stabilized. The lid of a clean sampling container was removed, and the jar was gently submerged 
approximately halfway between the surface and the bottom of the stream to allow the surface water 
sample to fill the jar. During sampling, the mouth of the jar was facing downstream to reduce the 
possibility for suspended debris to enter the sampling jars. Samples were taken in the center of the 
stream channel in an area free of floating debris or disturbance caused by movement of field 
personnel.  

First and second quarter 2011 surface water samples were analyzed for a suite of water quality 
constituents including total dissolved metals, TSS, TDS, ammonia, alkalinity, salinity, fluoride, 
chloride, nitrate, sulfate, ortho-phosphorous, and other general chemistry parameters. Second quarter 
surface water samples were also analyzed for suite of environmental constituents that may be found 
at industrial facilities including SVOCs, NWTPH-HCID, and NWTPH-Gx plus BTEX. 

Samples were labeled, placed into ice-filled coolers, and shipped following standard COC procedures 
to ARI for chemical analyses. 

3.3 DATA COLLECTION QUALITY ASSURANCE/QUALITY CONTROL 
The groundwater and surface water data were subjected to a data quality review. The data quality 
review memos are presented in Appendix C along with the laboratory data packages. All of the 
sample results were deemed acceptable based on the data quality review.  
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4.0 CONCEPTUAL SITE MODEL 

This section describes the Terminal project area conceptual site model, including hydrostratigraphy 
and aquifer properties, groundwater flow direction and gradients, surface water stage and discharge, 
and groundwater and surface water quality. A conceptual site model is a qualitative description of the 
hydrogeologic setting and typically includes: 

• identification of hydrostratigraphic units and flow system boundaries;  

• groundwater and surface water data to construct a water balance; 

• data needed to assign aquifer parameters and possible hydraulic stresses; and  

• general interpretations of site hydrology and hydrogeology derived from field visits to the site 
(Anderson and Woessner 2002).  

The conceptual model can then be represented quantitatively as a mathematical model (Section 5.0). 
Because the study period for this report is limited in duration, the conceptual site model is developed 
based upon hydrometeorological conditions from September 2010 through April 2011. Importantly, the 
conceptual model and the discussion below should be viewed in context of the hydrometeorological 
conditions observed during this time frame and the limited data used to develop the model.  

To evaluate whether the observed hydrometeorological conditions were representative of average 
conditions, precipitation data were obtained for the study period from a weather station installed on 
the neighboring BP Cherry Point Refinery property. The weather station is operated under the U.S. 
EPA Prevention of Significant Deterioration guidelines (U.S. EPA, 1980). Performance audits are 
performed by an independent auditor on a semiannual basis. The data screening process follows the 
suggested data screening criteria in Table 8-4 of U.S. EPA guidance (U.S. EPA, 2000). Comparison 
of precipitation records at the BP Cherry Point Refinery weather station and at BIA (Section 2.2) 
suggests that they are comparable; for example, total precipitation between January and April 2011 is 
15.5 inches at the BP Cherry Point Refinery and 16.8 inches at BIA. Because the BP Cherry Point 
Refinery data do not have a long history, they were compared to historical precipitation records from 
BIA between December 1949 and April 2012 to determine the relative wetness or dryness of the study 
period. For the study period September 2010 through April 2011, monthly precipitation totals for the 
project area were above average in September, December, January, March, and April. In September 
2010 and January 2011, the project area was very wet as indicated by monthly precipitation totals that 
were 3.7 inches and 2.6 inches above normal, respectively. The months of October, November, and 
February experienced precipitation totals approximately 1.0 to 1.4 inches below normal. Overall, total 
precipitation for the study period was 5.2 inches above normal. Consequently, the study period is 
considered wetter than the historical average, and results should be interpreted accordingly.  
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4.1 HYDROSTRATIGRAPHY AND AQUIFER PROPERTIES 
Data obtained from piezometer installations and soil sample analyses performed from late fall 2010 
through winter 2011 provided hydrogeologic information that was used in the development of a 
hydrogeological conceptual site model of the Terminal project area. Stratigraphy observed during 
piezometer installation allowed accurate delineation of major hydrostratigraphic units, including the 
Everson beach deposit and silt surface mantle, the weathered Bellingham glaciomarine drift, and the 
non-weathered Bellingham glaciomarine drift. The spatial and vertical distribution of these geologic 
units were used to construct geologic cross sections (A–A’, B–B’, and C–C’) across the project area. 
The locations of these geologic cross sections are shown on Figure 4-1, and the geologic cross 
sections are presented in Figure 4-2 and Figure 4-3.  

The Shelby tube samples were used to estimate porosity and hydraulic conductivity for both the 
weathered and non-weathered Bellingham glaciomarine drift. Porosity values were 0.360 to 0.374 for 
the weathered unit and 0.358 for the underlying non-weathered unit. Hydraulic conductivity values for 
the samples from the weathered glaciomarine drift varied from 2.42 x 10-3 foot/day 
(8.54 x 10-7 cm/sec) to 5.75 x 10-3 foot/day (2.03 x 10-6 cm/sec). Hydraulic conductivity for the PZ-5 
sample collected from the underlying non-weathered glaciomarine drift was 2.82 x 10-4 foot/day 
(9.93 x 10-8 cm/sec).  

The grab sample collected from the weathered drift at PZ-5 and the Shelby tube sample collected 
from the weathered drift at PZ-4 were evaluated for grain-size analysis. Sample results indicate the 
weathered Bellingham glaciomarine drift varied from lean clay with sand to sandy lean clay. The 
geotechnical analysis results are summarized in Table 4-1. Laboratory results for geotechnical 
analyses, including hydraulic conductivity estimates, porosity values, and grain-size analyses, are 
provided in Appendix D.  

Table 4-1 Results of Geotechnical Analyses 

Location 
Depth 

(ft) Visual Description 

As Received Sample Parameters 
Hydraulic 

Conductivity 
Wet 

Density 
(lbs/ft3) 

Total 
Porosity Saturation 

Moisture 
Content 

(%) (cm/s) (ft/day) 
PZ-4 10 Silty Clay with Gravel 126.8 0.360 0.933 19.8 2.03E-06 5.75E-03 

PZ-5 8 Clay and Organic 
Debris with Gravel 125.7 0.374 0.947 21.3 8.54E-07 2.42E-03 

PZ-5 23 Silty Clay with Gravel 129.5 0.358 1.040 21.9 9.93E-08 2.82E-04 
Abbreviations 
cm/s: centimeter per second 
ft feet 
ft/day: feet per day  
lb/ft3: pounds per cubic foot 





This page intentionally left blank. 





This page intentionally left blank. 



CLM

ML/SM

CL

ML/SM

ML/SM

CLM

CLM

CL

CL

CL

SP

WA SP NORTH Ft.
PROJECTION:

NAD83
DATUM:

TITLE

PROJECTCLIENT LOGO

FIGURE No.11810 North Creek Parkway North
Bothell, WA, U.S.A. 98011-8201

AMEC 
REV. NO.:

FIGURE 4-3

PROJECT NO:

5-91M-15338-0

A

CLIENT: DWN BY:

CHK'D BY:

AUGUST 2011
DATE:

SCALE:

RH

AS SHOWN

APS

GEOLOGIC CROSS SECTION C-C'

APPROXIMATE SCALE IN FEET
0

VERTICAL 20x EXAGGERATION

800400

20

40

SW
-2

PZ
-5

H
E

N
R

Y
 R

D
.

LO
N

E
S

E
TH

 R
D

.

G
U

LF
 R

D
.

PZ
-3

Southwest
C

Northeast
C'

GATEWAY PACIFIC TERMINALPACIFIC INTERNATIONAL TERMINALS, INC.

SP

SILT TO SILTY SAND, DARK TO LIGHT BROWN
(EVERSON INTERSTADE EMERGENCE BEACH DEPOSITS)

CLAY WITH SAND, GRAYISH BROWN TO OLIVE BROWN, HIGH
PLASTICITY, OXIDATION MOTTLING PREVALENT
(WEATHERED BELLINGHAM GLACIOMARINE DRIFT)

CLAY WITH SAND, GRAYISH BROWN TO OLIVE BROWN, HIGH
PLASTICITY, TRACE SHELL FRAGMENTS
(NON-WEATHERED BELLINGHAM GLACIOMARINE DRIFT)

POORLY GRADED SAND WITH GRAVEL, DARK YELLOWISH BROWN
(EVERSON INTERSTADE BEACH DEPOSITS)

LEGEND

ML/SM

CLM

CL



This page intentionally left blank. 



 

AMEC 

2011 Hydrologic and Hydrogeologic Investigation Report 41 

4.2 SURFACE WATER STAGE AND DISCHARGE MEASUREMENTS 
As described in Section 3.2.1, surface water stage measurements were recorded at 20 staff gages 
installed within the Terminal project area (see Figure 3-1). Stage hydrographs for each staff gage are 
provided in Figures 4-4 through 4-13. The reach or drainage where each staff gage was installed is 
summarized in Table 3-2.  

Staff gage locations that exhibited the largest increases in flow depth in response to precipitation 
events include SG-1 (Stream 3), SG-2 (Stream 1), SG-4 (Stream 1), SG-7 (Stream 4), SG-8 
(Stream 4), SG-13 (Stream 1), SG-14 (Drainage 7), SG-17 (Drainage 3), and SG-18 (Stream 1). 
Stage elevations observed at locations SG-6 (Drainage 9), SG-12 (Stream 6), and SG-15 
(Drainage 3) exhibited smaller increases in surface water elevation following precipitation events. 
The absence of a flood wave at SG-6 and SG-12 in response to precipitation is likely due to the small 
drainage areas upstream from both of these locations. At SG-15, the staff gage was installed in a 
clean and straight portion of the roadside ditch just upstream of where it discharges to Stream 1. 
The channel at SG-15 likely has a low Manning’s roughness coefficient, which may dampen flood 
waves produced in the upgradient channel along Henry Road. Staff gages where stage was 
measured manually (SG-3 [Stream 1], SG-5 [Unnamed Drainage near PZ-12], SG-9 [Stream 4], 
SG-10 [Stream 4], SG-11 [Stream 6], SG-16 [Drainage 3], SG-19 [Stream 2], and SG-20 [Stream 2]) 
did not have data at a temporal resolution that captures individual flood events. Nonetheless, water 
elevation fluctuations at these locations are expected to be similar to those observed at other 
monitoring locations within the Terminal project area.  

Discharge was calculated using water depth and velocity measurements for SG-2 (Stream 1), SG-4 
(Stream 1), SG-7 (Stream 4), SG-13 (Stream 1), SG-15 (Drainage 3), and SG-18 (Stream 1) following 
the procedures described in Section 3.2.2. Results for all six transect discharge measurements 
preformed during the first and second quarters of 2011 are presented in Table 4-2. When a single 
measurement segment contained greater than 10 percent of the total discharge, the discharge value 
at that specific transect was flagged as estimated. For instances when duplicate measurements 
exceed the 5 percent difference criterion, all discharge measurements for the surface water 
monitoring event are flagged as estimated (see Table 4-2). 

For roadside ditches and streams (SG-2, SG-7, and SG-15), discharge values ranged from 0.1 cubic 
foot per second (ft3/sec) to 2.16 ft3/sec. The generally low flow velocities and the presence of aquatic 
vegetation in roadside ditches and streams resulted in significant variation in discharge in the SG-2 
and SG-7 stream segments. The vegetation serves as an obstruction to block stream flow. As a 
result, the presence of vegetation resulted in very low stream flow velocities immediately upstream of 
the obstruction. However, other segments within the SG-2 and SG-7 transects characterized by less 
aquatic vegetation were relatively free flowing.  
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The variability in stream velocities within each transect resulted in segments that contained greater 
than 10 percent of the total stream discharge at both SG-2 and SG-7. This issue occurred despite 
attempts to reduce vegetation at the transect locations and the use of small segment intervals for 
velocity measurements (0.2 foot – 0.3 foot). At SG-15, the percentage of flow in each segment 
exceeded 10 percent for each measurement because the width of the channel is very narrow, but 
velocities were fairly high due to the downward sloping channel and low channel roughness. 
Currently, a segment size of 0.2 foot is used for the SG-15 discharge measurement. A smaller 
segment width cannot be used due to the width of the Swoffer™ Model 2100 flow meter. As a result of 
the high percentage of flow contained in individual stream segments at SG-2, SG-7, and SG-15, many 
of the roadside ditches and stream discharge measurements are considered estimates.  

Duplicate discharge measurements were collected at transects that exhibited high discharge to 
minimize the impacts of backwater eddies encountered in roadside ditches and streams. The 
percentage difference between duplicate measurements exceeded 5 percent during the March 22 
(SG-13), April 1 (SG-4), and April 18 (SG-18) surface water monitoring events. The rocky streambed 
at SG-13 and SG-18 produced backwater eddy effects during low-flow conditions that were not 
evident under high discharge conditions, which may have caused the discrepancy between duplicate 
measurements observed during the March 22 and April 18 events. The duplicate measurements 
collected at SG-4 on April 1 occurred following a precipitation event, and a new stage value was not 
recorded for the second discharge measurement. Consequently, discharge may have been increasing 
during the period of measurement, causing the percentage difference in discharge measurements to 
exceed 5 percent. Following the April 1 surface water monitoring event, a unique stage value has 
been recorded for each duplicate discharge measurement. 

Discharge measured for transect locations on Stream 1 increased in the downstream direction from 
SG-2 to SG-18 (Figure 3-1; Table 4-2). Stream 1 flows within a roadside ditch at SG-2 and then 
transitions to a wide, shallow channel that flows through an area of pastureland immediately upstream 
of SG-4. Discharge measurements collected at SG-4 ranged from 0.6 ft3/sec to 4.6 ft3/sec.  

Comparison of discharge values from individual monitoring events indicates that Stream 1 is typically 
a gaining stream along its reach from SG-2 to SG-4. A gaining stream exhibits increased stream flow 
volume as it moves downstream. A losing stream exhibits decreased stream flow volume as it moves 
downstream. The increase in discharge observed at SG-4 is primarily due to other small tributaries 
that drain pastureland and forested areas near SG-5 and PZ-12, and which discharge to Stream 1 
immediately upstream of SG-4. Other important contributions to Stream 1 flow likely include baseflow 
from the Everson beach deposits and silt surface soils.  
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Table 4-2 Surface Water Discharge Measurements 

  SG-2 SG-4 

Date Time 
Stage 

(ft) 

Maximum Flow 
Percentage per 

Segment 

Total 
Discharge 

(ft3/sec) Time 
Stage 

(ft) 

Maximum Flow 
Percentage per 

Segment 

Total 
Discharge 

(ft3/sec) 
3/10/20111 13:40 1.16 12.4 .78 J 13:01 0.71 6.5 3.4 

3/22/2011 11:23 0.92 25.5 .16 J N 9:18 0.61 7.7 1.0 N 

4/1/2011 9:55 1.30 11.8 2.16 J N 10:42 0.89 8.3 4.3 N 

4/6/2011 14:20 1.34 8.6 1.26 15:15 0.93 7.8 4.6 

4/18/2011 8:57 0.71 21.2 0.1 J N 9:43 0.50 11.1 0.6 J N 

  SG-7 SG-13 

Date Time 
Stage 

(ft) 

Maximum 
Flow 

Percentage 
per Segment 

Total 
Discharge 

(ft3/sec) Time 
Stage 

(ft) 

Maximum Flow 
Percentage per 

Segment 

Total 
Discharge 

(ft3/sec) 
3/10/20111 12:50 1.15 8.8 1.8 8:55 1.11 7.5 10.1 

3/22/2011 10:16 0.83 15.2 0.4 J N 12:32 0.79 14.0 2.3 J N 

4/1/2011 12:20 1.08 9.2 1.8 N 13:38 2.05 5.3 10.6 N 

4/6/2011 15:53 1.06 8.4 1.9 10:06 1.12 6.0 11.3 

4/18/2011 10:27 0.68 15.8 0.3 J N 12:30 0.71 7.3 1.4 N 

  SG-15 SG-18 

Date Time 
Stage 

(ft) 

Maximum Flow 
Percentage per 

Segment 

Total 
Discharge 

(ft3/sec) Time 
Stage 

(ft) 

Maximum Flow 
Percentage per 

Segment 

Total 
Discharge 

(ft3/sec) 
3/10/2011 11:00 0.47 19.3 .72 J 10:09 2.03 5.7 13.7 

3/22/2011 14:00 0.41 23.5 0.21 J N 13:00 1.79 8.0 2.9 N 

4/1/2011 15:22 0.45 13.2 1.74 J N 14:40 2.05 5.0 16.8 N 

4/6/2011 12:22 0.33 14.3 1.17 J 11:40 1.98 5.0 13.4 

4/18/2011 14:06 0.20 32.8 .18 J N 13:18 1.68 8.1 1.8 N 
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Table 4-2 Surface Water Discharge Measurements 

  Duplicate Measurement 

Date Time 
Staff 

Gage ID Stage (ft) 

Maximum 
Flow 

Percentage 
per Segment 

Total 
Discharge 

(ft3/sec) 

Duplicate 
Measurement 

Percent 
Difference 

3/10/2011 10:45 SG-18 2.03 5.4 13.6 0.7 

3/22/2011 13:00 SG-13 0.79 13.9 2.5 J N 7.6 

4/1/2011 10:42 SG-4 0.89 7.4 4.8 N 11.0 

4/6/2011 10:45 SG-13 1.12 6.7 11.1 2.3 

4/18/2011 13:40 SG-18 1.68 8.5 1.5 N 15.8 

Notes 
1.  Discharge measurements for SG-2 and SG-4 were performed on 3/9/11. 
 
Abbreviations 
ft: feet 
J: Discharge measurement is considered an estimate because the maximum flow rate  
 for one stream segment exceeded 10% of the total stream discharge. 
N: Discharge measurement is considered an estimate because the percent difference  
 for duplicate discharge measurements exceeded the 5% criterion. 
sec: second 

Stream 1 flows through pasturelands south of SG-4 until it reaches a forested area north of Lonseth 
Road (Figure 3-1). After Stream 1 flows through a culvert beneath Lonseth Road, it rapidly drops into 
a ravine. Stream 1 then flows along the bottom of the ravine until discharging through a coastal 
wetland to the Strait of Georgia. Discharge measurements were collected at two locations within the 
ravine. Discharge measurements collected at SG-13, which is located just north of the culvert beneath 
Henry Road, ranged from 1.4 ft3/sec to 11.3 ft3/sec. Comparing discharge measured at SG-4 and 
SG-13 indicates that this section of Stream 1 is a gaining reach. Increased discharge is likely due to 
surface water contributions to Stream 1 from ditches along Lonseth Road and contributions from 
seeps located along the ravine walls. Minor baseflow contributions also occur from the Bellingham 
glaciomarine drift.  

Between SG-13 and SG-18, Stream 1 flows through a culvert beneath Henry Road. Stream 1 
receives surface water contributions from the roadside ditches along Henry Road immediately 
upstream of SG-18. Discharge measurements at SG-18 varied from 1.8 ft3/sec to 16.8 ft3/sec. 
Comparisons of discharge values from within a single monitoring event indicate that Stream 1 is a 
gaining reach between SG-13 and SG-18. Increased discharge observed at SG-18 is due to 
contributions from the roadside ditches bordering Henry Road and seep discharge along the walls of 
the ravine. Minor baseflow contributions also occur from the Bellingham glaciomarine drift.  
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Stage and discharge values were used to produce rating curves for each discharge measurement 
location. A rating curve is a plot of individual stage elevation with the corresponding discharge 
measurement. Once populated with actual field measurements of stage elevations and discharge 
measurements, the curve can be used to correlate a stage measurement to a discharge value so that 
only stage measurements are required in the field. If significant geomorphic alteration to the channel 
occurs, the rating curve may no longer be appropriate and must be regenerated. Preliminary rating 
curves for SG-2 and SG-4 are shown in Figures 4-14 and 4-15. Preliminary stage and discharge 
values were also plotted for SG-7, SG-13, SG-15, and SG-18. The results did not fall along a distinct 
curve due to the limited number of data points used to generate the rating curves and are therefore 
not included. Additional stage and discharge data will be collected from all six transects during the 
winter wet season of 2011-2012. These data will be used to construct the respective rating curves. 
The rating curves will then be used to calculate a discharge time series from the stage data collected 
by staff gage pressure transducers. 

4.3 GROUNDWATER FLOW DIRECTIONS AND GRADIENTS 
Quarterly groundwater contour maps for the fourth quarter 2010 through second quarter 2011 are 
presented in Figures 4-16 through 4-18. For the fourth quarter 2010, only piezometers PZ-1 through 
PZ-6 had been developed and instrumented with pressure transducers. As a result, no project area 
surface water data or groundwater elevations for PZ-7 through PZ-12 were available. A groundwater 
contour map developed using groundwater elevations from PZ-1 through PZ-6 is presented in 
Figure 4-16. 

Beginning with the first quarter 2011, both groundwater and surface water elevations were used to 
produce groundwater contour maps. Groundwater elevation data were derived from manual 
depth-to-groundwater measurements and from pressure transducer data recorded in piezometers 
PZ-1 through PZ-12. Manual groundwater measurements are provided in Table 4-3. The groundwater 
elevation data were combined with surface water elevations from manual staff gage readings and 
pressure transducer data recorded in stilling wells to produce quarterly groundwater elevation contour 
maps for the project area for the first and second quarters of 2011 (Figure 4-17 and Figure 4-18). 

The process of constructing these groundwater contour maps using both surface water and 
groundwater elevations assumes that project area surface water bodies are in hydraulic 
communication with the weathered Bellingham glaciomarine drift. This approach is supported by 
hydrologic data collected from paired staff gages and piezometers (i.e., PZ-1/SG-1; PZ-5/SG-12; 
PZ-2/SG-4), which indicate that groundwater elevations in the glaciomarine drift are typically higher 
than surface water stage elevation. The direction of observed hydraulic gradient suggests that surface 
water features receive baseflow contributions as groundwater discharge from the Bellingham 
glaciomarine drift.  
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Groundwater flow directions in the weathered Bellingham glaciomarine drift are generally westward 
between Kickerville Road and Gulf Road. To the west of Gulf Road, groundwater flow directions are 
generally southerly toward the Strait of Georgia. Where Stream 1 flows through the ravine, 
groundwater flow exhibits a localized very steep hydraulic gradient oriented toward Stream 1. 
Groundwater elevations in the weathered Bellingham glaciomarine drift were generally very close to 
the ground surface during all three quarters, resulting in a groundwater potentiometric surface that 
closely resembles project area topographic contours (Figures 4-17 and 4-18).  

Horizontal groundwater gradients were generally steepest in upland areas or areas that have steep 
topography (Figures 4-17 and 4-18). These areas included central portions of the project area 
between Henry Road and Lonseth Road that exhibit steep topography (i.e., from SG-16 northeast 
toward PZ-4), eastern portions of the project area between Lonseth Road and Aldergrove Road 
(i.e., PZ-4 northward toward SG-3), the incised portion of Stream 1, and areas south of Henry Road 
(i.e., areas surrounding PZ-6 through PZ-8). Especially flat horizontal gradients were located in the 
extreme northwestern portion of the project area near Stream 1 and extending toward PZ-1 and SG-1. 
Horizontal gradients within the project area vary from a maximum of approximately 0.047 in locations 
upgradient of PZ-5 and PZ-9 to a minimum of approximately 0.0010 in areas between PZ-1 and PZ-2. 
Comparison of staff gage elevations and groundwater elevations from paired instrumentation 
(i.e., PZ-1/SG-1; PZ-2/SG-4; and PZ-5/SG-12) indicate that streams and roadside ditches generally 
functioned as gaining surface water features during the study time period (Figures 4-17 and 4-18). In 
Figure 4-18, surface water elevation at SG-4 was slightly higher than the groundwater elevation 
recorded in PZ-2, which suggests Stream 1 was losing surface water to groundwater near SG-4 in 
early April 2011. Some streams and roadside ditches within the Terminal project area may transition 
from gaining to losing conditions during high-flow conditions, as observed in early April 2011. Losing 
conditions for streams and ditches in the Terminal project area are likely short in duration, as a 
groundwater-to-surface water flow direction is reestablished once surface water elevations recede 
following flood events. 
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Table 4-3 Groundwater Elevation1 

Date 

B-10-1-TOC Elevation: 134.60 B-10-2 - TOC Elevation: 141.60 

Time 

Depth 
below 

TOC (ft)  

Total 
Change in 
Level (ft) 

Incremental 
Change in 
Level (ft) 

Water 
Level 

Elevation Time 

Depth 
below 

TOC (ft)  
Total Change 
in Level (ft) 

Incremental Change 
in Level (ft) 

Water 
Level 

Elevation 

9/24/2010 8:05 16.80 -- -- 117.80 8:23 13.05 -- -- 128.55 

10/27/2010 14:45 16.69 0.11 0.11 117.91 9:31 11.04 2.01 2.01 130.56 

1/6/2011 -- -- -- -- -- -- -- -- -- -- 

2/10/2011 9:08 12.43 4.37 -- 122.17 15:39 9.52 3.53 -- 132.08 

Date 

PZ-1 - TOC Elevation: 110.81 PZ-2- TOC Elevation: 110.85 

Time 

Depth 
below 

TOC (ft)  

Total 
Change in 
Level (ft) 

Incremental 
Change in 
Level (ft) 

Water 
Level 

Elevation Time 

Depth 
below 

TOC (ft)  
Total Change 
in Level (ft) 

Incremental Change 
in Level (ft) 

Water 
Level 

Elevation 

9/24/2010 8:55 19.64 -- -- 91.17 10:00 5.45 -- -- 105.40 

10/27/2010 -- -- -- -- -- 11:54 4.08 1.37 1.37 106.77 

1/6/2011 11:252 2.51 17.13 -- 108.30 11:552 3.30 2.15 0.78 107.55 

2/10/2011 15:11 2.74 16.90 -0.23 108.07 15:01 3.60 1.85 -0.30 107.25 

Date 

PZ-3- TOC Elevation: 134.78 PZ-4 - TOC Elevation: 159.21 

Time 

Depth 
below 

TOC (ft)  

Total 
Change in 
Level (ft) 

Incremental 
Change in 
Level (ft) 

Water 
Level 

Elevation Time 

Depth 
below 

TOC (ft)  
Total Change 
in Level (ft) 

Incremental Change 
in Level (ft) 

Water 
Level 

Elevation 

9/24/2010 9:25 3.43 -- -- 131.35 8:15 14.40 -- -- 78.89 

10/27/2010 14:33 3.48 -0.05 -0.05 131.30 9:54 7.17 30.42 7.23 86.12 

1/6/2011 10:402 2.54 0.89 0.94 132.24 12:302 1.82 35.767 5.35 91.47 

2/10/2011 16:17 2.63 0.80 -0.09 132.15 15:52 1.97 35.62 -0.15 91.32 
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Table 4-3 Groundwater Elevation1 

Date 

PZ-5 - TOC Elevation: 93.29 PZ-6 - TOC Elevation: 59.82 

Time 

Depth 
below 

TOC (ft) 

Total 
Change in 
Level (ft) 

Incremental 
Change in 
Level (ft) 

Water 
Level 

Elevation Time 

Depth 
below 

TOC (ft)  
Total Change 
in Level (ft) 

Incremental Change 
in Level (ft) 

Water 
Level 

Elevation 

9/24/2010 7:38 4.12 -- -- 55.70 7:49 10.69 -- -- 70.03 

10/27/2010 10:21 3.18 -13.39 0.94 56.64 10:40 5.82 4.87 4.87 74.90 

1/6/2011 10:102 2.63 -12.84 0.55 57.19 9:102 2.22 8.47 3.60 78.50 

2/10/2011 8:24 3.02 -13.23 -0.39 56.80 13:21 4.63 6.06 -2.41 76.09 

Date 

PZ-73 - TOC Elevation: 80.72 PZ-83 - TOC Elevation: 29.58 

Time 

Depth 
below 

TOC (ft)  

Total 
Change in 
Level (ft) 

Incremental 
Change in 
Level (ft) 

Water 
Level 

Elevation Time 

Depth 
below 

TOC (ft)  
Total Change 
in Level (ft) 

Incremental 
Change in Level (ft) 

Water 
Level 

Elevation 

9/24/2010 -- -- -- -- -- -- -- -- -- -- 

10/27/2010 -- -- -- -- -- -- -- -- -- -- 

1/6/2011 13:23 2.76 -- -- 26.82 12:34 6.61 -- -- -6.61 

2/10/2011 13:38 2.54 33.65 0.22 27.04 14:25 6.57 -6.57 0.04 -6.57 

Date 

PZ-93 - TOC Elevation: 89.86 PZ-103 - TOC Elevation: 108.77 

Time 

Depth 
below 

TOC (ft)  

Total 
Change in 
Level (ft) 

Incremental 
Change in 
Level (ft) 

Water 
Level 

Elevation Time 

Depth 
below 

TOC (ft)  
Total Change 
in Level (ft) 

Incremental 
Change in Level (ft) 

Water 
Level 

Elevation 

9/24/2010 -- -- -- -- -- -- -- -- -- -- 

10/27/2010 -- -- -- -- -- -- -- -- -- -- 

1/6/2011 11:40 2.00 -- -- 87.86 14:30 3.35 -- -- 105.42 

2/10/2011 14:35 2.04 -0.04 -0.04 87.82 14:46 2.99 0.36 0.36 105.78 
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Table 4-3 Groundwater Elevation1 

Date 

PZ-113 - TOC Elevation: 203.41 PZ-123 - TOC Elevation: 121.73 

Time 

Depth 
below 

TOC (ft)  

Total 
Change in 
Level (ft) 

Incremental 
Change in 
Level (ft) 

Water 
Level 

Elevation Time 

Depth 
below 

TOC (ft)  
Total Change 
in Level (ft) 

Incremental 
Change in Level (ft) 

Water 
Level 

Elevation 

9/24/2010 -- -- -- -- -- -- -- -- -- -- 

10/27/2010 -- -- -- -- -- -- -- -- -- -- 

1/6/2011 10:00 8.45 -- -- 194.96 15:40 1.94 -- -- 119.79 

2/10/2011 16:02 4.17 4.28 4.28 199.24 15:25 2.06 -0.12 -0.12 119.67 

 
Notes 
1.  Groundwater elevations in feet specified relative to North American Vertical Datum of 1988 (NAVD88). 
2.  Depth to water measurements at PZ-1 through PZ-6 collected on 1/7/2011. 
3.  Piezometers PZ-7 through PZ-12 were installed between 12/13/10 and 12/17/10. 
 
Abbreviations 
-- : Data point was either not measured or not calculated. 
ft: feet 
TOC: Top of Casing 
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The direction of vertical groundwater gradients between the weathered and non-weathered 
Bellingham glaciomarine drift were evaluated using the first quarter 2011 groundwater contour map 
and groundwater elevations obtained from geotechnical borings B-10-1 and B-10-2. Boring B-10-1 
was advanced to a depth of 73 feet bgs, backfilled with grout to 30 feet bgs, and screened from 20 to 
30 feet bgs within the non-weathered Bellingham glaciomarine drift. Similarly, B-10-2 was advanced 
to 130 feet bgs, backfilled with grout to 30 feet bgs, and screened from 20 to 30 feet bgs within the 
non-weathered Bellingham glaciomarine drift. Both B-10-1 and B-10-2 are 1-inch–diameter PVC 
piezometers with a screen slot width equal to 0.020 inch (see Appendix A for boring logs). Water 
levels collected from these piezometers in February 2011 are shown on the first quarter 2011 
groundwater elevation contour map, but were not used to generate groundwater contours 
(Figure 4-17). Unlike groundwater elevations observed in piezometers PZ-1 through PZ-12, 
groundwater elevations in B-10-1 and B-10-2 were significantly lower than ground surface elevations. 
This finding suggests that: 

• A downward groundwater gradient exists between the non-weathered and weathered 
Bellingham glaciomarine drift, as suggested by CH2M HILL (1985).  

• Groundwater in the weathered Bellingham glaciomarine drift is perched above the 
non-weathered drift.  

The non-weathered Bellingham glaciomarine drift likely behaves as an aquitard separating the 
weathered drift (i.e., water table aquifer) from the Deming Sand. 

Groundwater hydrographs are presented for PZ-1 through PZ-12 in Figures 4-19 through 4-24. The 
hydrographs for PZ-1 through PZ-6 cover the interval from late October 2010 through early April 2011. 
Hydrographs for PZ-7 through PZ-12 cover the period from early January to early April 2011. 
Groundwater elevations observed in PZ-1 were low following well installation but gradually increased 
to an elevation of approximately 108 feet (NAVD88) by early December 2010 and then remained 
stable through early April 2011 (Figure 4-19). Groundwater elevations in PZ-2 and PZ-3 were 
positioned just below ground surface elevation from the fourth quarter 2010 through early second 
quarter 2011 (Figures 4-19 and 4-20). Similar to PZ-1, groundwater elevations were slightly low in 
PZ-4 following well installation; however, groundwater elevation in PZ-4 increased until the middle of 
November 2010, when water levels stabilized at a position just below ground surface (Figure 4-20). 
Groundwater elevation at PZ-5 remained relatively constant during the monitoring period and, like 
PZ-1 through PZ-4, was positioned just below ground surface (Figure 4-21).  

At PZ-6, groundwater elevation exhibited flashy behavior, with increases in elevation associated 
with precipitation events and gradual groundwater elevation recession during drier periods (see 
Figure 4-21). During the installation of PZ-6, one of the PVC blank casing joints became loose and 
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inadvertently allowed a portion of the sand pack to enter the piezometer. This loose joint was 
retightened and the sand was removed from the piezometer during development; however, there 
may be a small gap in the sand pack that allows rapid infiltration of surface water into the piezometer, 
causing the sudden increases in groundwater elevation. The validity of this hypothesis will be tested 
against groundwater elevation data collected from PZ-6 in 2011 and 2012. 

Groundwater elevations at PZ-7 and PZ-8 were relatively constant during the first three months of 
2011; however, unlike other piezometers, the position of the water table at PZ-8 allowed the 
establishment of a vadose (unsaturated) zone a few feet thick (Figure 4-22). Data collected from PZ-9 
and PZ-10 indicated the water table at these piezometers was positioned just below ground surface 
during the study period (Figure 4-23). Groundwater elevations at PZ-11 decreased slightly following 
piezometer installation. Piezometer PZ-11 had a slightly thicker vadose zone than observed at all 
other piezometers (except for PZ-8), especially following the initially high water table elevation 
observed in January 2011 (Figure 4-24). The groundwater elevation at PZ-12 was consistently located 
just below the ground surface for the first three months of 2011 (Figure 4-24).  

Groundwater elevation data collected from piezometers in the Terminal project area indicated that 
water levels near groundwater monitoring piezometers screened within the weathered Bellingham 
glaciomarine drift were generally within 1 foot of ground surface during the wet season during the 
2010-2011 study period. In areas where surface soils above the weathered glaciomarine drift are 
slightly thicker (i.e., PZ-8 and PZ-11), the depth to water increased, resulting in an unsaturated zone 
approximately 3 to 4 feet thick.  

4.4 STEADY-STATE WATER BALANCE 
The water balance is an important component of any conceptual hydrogeologic model. Elements of 
the water balance were estimated to quantify inflows and outflows to the subsurface flow system for 
an area slightly larger than the property owned by Pacific International Terminals. The area for the 
steady-state water balance was selected to coincide with either physical boundaries (i.e., Lake Terrell 
and the Strait of Georgia) or hydraulic boundaries that could be used to constrain the numerical 
groundwater model. Flux estimates from the steady-state water balance were also used to design 
boundary conditions and calibrate the numerical model, which is discussed in Section 5.0.  

The subsurface water balance includes gains and losses to groundwater. The general saturated zone 
water balance is given by Equation (1): 

 Inflow = Outflow - Change in Storage (1) 
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The steady-state water balance uses project area hydrologic and hydrogeologic data to characterize 
average wet-season conditions for the shallow groundwater flow system. Under an assumption of 
steady-state conditions, there is no change in storage, which simplifies the above equation. The 
steady-state subsurface water balance can then be expressed in more specific terms by Equation (2): 

   (2) 

Where: 

 Rin = precipitation or runoff that infiltrates to the water table  
 SWin = stream loss to subsurface 

UFin = subsurface water contributions to the Terminal project area as underflow 
 SWout = baseflow or subsurface discharge to streams and springs 

UFout = subsurface water discharge downgradient of the Terminal project area as underflow 

4.4.1 Recharge 
Areal recharge is water that infiltrates from precipitation and runoff, reaches the water table, and 
enters the groundwater flow system (Anderson and Woessner 2002; Schwartz and Zhang 2003). 
This definition considers evapotranspiration and runoff that is routed out of the watershed through 
stream and drainage flows as net losses to recharge. Recharge is difficult to quantify and is a function 
of precipitation, slope, aspect, soils, and vegetation. For modeling purposes, recharge is typically 
estimated as a spatially uniform recharge rate equal to a percentage of annual precipitation. Recharge 
is then one of the variables adjusted during the model calibration process to simulate observed 
groundwater heads and fluxes (Anderson and Woessner 2002). 

4.4.2 Underflow 
Darcy’s Law was used to estimate underflow entering and leaving the study area. Darcy’s Law can be 
expressed as:  

  (3) 

Where: 

 Q = flow rate (volume per unit time) 
 K = hydraulic conductivity (distance per unit time) 

A = cross sectional area for flow (distance squared) 
 dh/dl = hydraulic gradient (unitless) 
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Table 4-4 lists the parameters and hydraulic data used to estimate underflow gains and losses from 
the steady-state water balance.  

Table 4-4 Steady-State Water Balance 

INFLOW 

Recharge 

Precipitation 
Rate (ft/d) 

Percentage of 
Precipitation as 

Recharge 
Area  
(ft2) 

Estimated 
Flux 
(ft3/d) 

0.01294 3.4% 130,645,000 56,700 

  

Width (ft) 

Avg. Sat. 
Thickness 

(ft) 
Hydraulic 

K (ft/d) 

Head 
Gradient  

(--) 

Estimated 
Flux 

 (ft3/d) 
Lake Terrell (Constant Flux - In)  

Layer 3 (Non-Weathered BGD) 6,167 78.1 0.00085 0.0200 8 
Western Boundary (Constant Flux - In) 

Layer 1 (Beach Deposits) 1,342 2 10.5 0.018 507 
Layer 2 (Weathered BGD) 1,342 13.3 0.54 0.018 180 

Layer 3 (Non-Weathered BGD) 1,342 94.8 0.00085 0.018 2 

Total Inflow 56,890 

OUTFLOW 

  
Width (ft) 

Avg. Sat. 
Thickness 

(ft) 
Hydraulic 

K (ft/d) 

Head 
Gradient  

(--) 

Estimated 
Flux 

 (ft3/d) 

Lake Terrell (Constant Head)  
Layer 1  (Beach Deposits) 6,500 2 10.50 0.0160 2,184 
Layer 2 (Weathered BGD) 6,500 8.4 0.0050 0.0160 4 

Western Boundary Near BP (Constant Flux - Out)  
Layer 1 (Beach Deposits) 1,231 2 4.50 0.018 199 

Layer 2 (Weather BGD) 1,231 12 2.00 0.018 532 
Layer 3 (Non-Weathered BGD) 1,231 74.2 0.00085 0.018 1 

Discharge Towards the Strait of Georgia  
Layer 2 (Weathered BGD) 14,192 12.1 0.3000 0.180 9,273 

Layer 3  (Non-Weathered BGD) 14,192 24.0 0.00650 0.180 399 
Stream and Drainage Network Baseflow1  44,297 

Total Outflow 56,890 
 
Notes 
1.  Stream and Drainage Network Baseflow calculated as: 
 Total Inflow - (Lake Terrell Constant Head Outflow + Western Boundary Near BP Outflow +  
 Discharge Beneath the Strait of Georgia Outflow) 
Abbreviations 
avg: average 
--: unitless 
BGD: Bellingham glaciomarine drift 
d: day 
ft: feet  
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The boundaries for the water balance calculations were set outside the Terminal project area. 
Because groundwater elevation data are not available outside the Terminal project area, hydraulic 
gradients in these locations were estimated based on topographic gradients. Groundwater inputs to 
the water balance include regional underflow in the non-weathered Bellingham glaciomarine drift from 
beneath Lake Terrell and an area of groundwater recharge located to the northwest of the Terminal 
project area within the Birch Bay watershed. Groundwater losses occur as shallow groundwater 
discharge to Lake Terrell from the weathered Bellingham glaciomarine drift, from the Everson beach 
deposits, and from surface silt; underflow toward the Strait of Georgia; and underflow to the northwest 
toward Birch Bay. Due to the steep hydraulic gradient observed along the shoreline bluffs, seepage 
losses are assumed to be incorporated into the underflow calculation for the weathered Bellingham 
glaciomarine drift discharge toward the Strait of Georgia.  

The boundaries for the water balance calculations were set outside the Terminal project area. 
Because groundwater elevation data are not available outside the Terminal project area, hydraulic 
gradients in these locations were estimated based on topographic gradients. Groundwater inputs to 
the water balance include regional underflow in the non-weathered Bellingham glaciomarine drift from 
beneath Lake Terrell and an area of groundwater recharge located to the northwest of the Terminal 
project area within the Birch Bay watershed. Groundwater losses occur as shallow groundwater 
discharge to Lake Terrell from the weathered Bellingham glaciomarine drift, from the Everson beach 
deposits, and from surface silt; underflow toward the Strait of Georgia; and underflow to the northwest 
toward Birch Bay. Due to the steep hydraulic gradient observed along the shoreline bluffs, seepage 
losses are assumed to be incorporated into the underflow calculation for the weathered Bellingham 
glaciomarine drift discharge toward the Strait of Georgia.  

4.4.3 Baseflow 
Subsurface water contributes to stream and drainage baseflow within the study area. Stream and 
drainage network baseflow was estimated as the remaining balance between total inflows and 
underflow losses toward the Strait of Georgia, Lake Terrell, and Birch Bay. Using this approach, 
approximately 44,297 ft3/day is discharged from the Everson beach deposits, surface silts, and 
Bellingham glaciomarine drift units as baseflow (see Table 4-4).  

The baseflow calculation includes any seepage contributions from roadside drainages and the reach 
of Stream 1 that flows through the ravine. The volumetric flow rate calculated for the steady-state 
water balance translates to an average baseflow rate equal to 0.5 ft3/sec. This value is comparable to 
the discharge measurements performed for the roadside streams and drainages listed in Table 4-2 
and stream flow measurements for locations along Stream 1 (SG-4, SG-13, and SG-18) during 
extended periods without precipitation (e.g., March 22, 2011).  
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4.4.4 Water Balance 
Table 4-4 summarizes the steady-state water balance for an area slightly larger than the Terminal 
project area. Estimates presented in Table 4-4 were developed based on the individual elements 
discussed above. In the water balance calculation, recharge and baseflow estimates are considered 
to have the greatest range of error. The primary fluxes identified from the steady-state water balance 
developed for the project area conceptual model are gains due to recharge and losses due to 
baseflow and discharge toward the Strait of Georgia. 

4.5 GROUNDWATER AND SURFACE WATER QUALITY 
During each of the first two quarters in 2011, groundwater samples were collected from PZ-1 through 
PZ-12, and surface water samples were collected from SW-1 through SW-3 (Figure 3-1). All samples 
were analyzed for total metals and general groundwater parameters, including major anions and 
cations, as well as a large suite of chemical analytes.  

The concentrations of major anions, major cations, TDS, and fluoride (F-) for each quarter are shown 
in Tables 4-5 and 4-6. Major cation and anion concentrations were used to calculate the charge 
balance for all surface water and groundwater samples. An example calculation is presented in 
Table 4-5. The charge balance in aqueous solution must be electrically neutral, meaning that the sum 
of all positive charges equals the sum of all negative charges. However, some error should be 
expected in the measurement of ion concentrations. An error of less than 5 percent in the charge 
balance calculation is generally considered acceptable for routine geochemical analyses (Deutsch 
1997).  

For the first quarter sampling, the cation/anion balances for all geochemical samples were less than 
2.3 percent. During the second quarter, the cation/anion balances calculated for analytical samples 
from PZ-4, PZ-6, and PZ-7 exceeded 5 percent. Calculated charge balances for the remaining 
samples were below the 5 percent criterion. Possible explanations for the calculated electrical 
imbalance include the presence of a major dissolved species that was omitted from the analyses, 
laboratory error, using unfiltered water samples containing particulate matter that may have dissolved 
in the preservation acid, mineral precipitation that results in the removal of constituents from the 
water, or the presence of a dissolved species of an element or compound that did not correspond to 
the species used to calculate the ion balance (Deutsch 1997). For the second quarter results, it was 
requested that ARI review the data for possible laboratory error; however, no error was identified. 
Therefore, the second quarter geochemical results for PZ-4, PZ-6, and PZ-7 should be regarded as 
estimates. 

Major anion and cation concentrations for surface water and groundwater were compared to identify 
baseflow sources to ditch and stream networks within the project area. Major anion and cation 
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concentrations observed in groundwater are generally higher relative to concentrations observed in 
surface water samples collected from Stream 1 (see Tables 4-5 and 4-6). This contrast in ion 
concentrations suggests that groundwater baseflow from the weathered Bellingham glaciomarine drift 
is not the primary source of surface water observed at the site. Instead, stream and ditch flow was 
likely sustained during the wet season by surface runoff from wetland areas and lateral groundwater 
flow through the Everson beach deposits and silt surface soils, which ultimately discharge to surface 
water features within the Terminal project area.  

Surface water samples collected from the coastal wetland (SW-3) exhibited elevated concentrations 
of Na+, K+, Mg2+, Cl-, SO4

2-, and NO3
- relative to surface water samples collected from Stream 1 (SW-1 

and SW-2). General water chemistry parameters from SW-3 also differ significantly from groundwater 
samples collected from PZ-6 and PZ-8, which suggest the wetland is not sustained by baseflow from 
the weathered Bellingham glaciomarine drift. Total salinity for samples collected from SW-3 was 
0.4 parts per thousand (ppt) and 0.2 ppt during the first and second quarters of 2011, respectively. 
The observed analytical results for SW-3 suggest that adjacent marine waters affect water quality in 
the wetland. 

To identify geological units with chemically similar water and to assess possible changes in water 
chemistry along groundwater flow paths, major anions and cations for piezometer groundwater 
samples were plotted on a Piper diagram. A Piper diagram provides a ready visual distinction of 
groundwater chemistry and typology.  
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Table 4-5 Analytical Data Summary – February 2011 

Sample 

Analyte  

Alkalinity 
(mg/L 

CaCO3)1 
Na+ 

(mg/L)2 
K+ 

(mg/L)2 
Ca2+ 

(mg/L)2 
Mg2+ 

(mg/L)2 
Cl- 

(mg/L)3 
SO4

2-
 

(mg/L)3 
NO3

-
 

(mg/L N)3 
F- 

(mg/L)3 
TDS 

(mg/L)4 
Anions
(meq/L) 

Cations
(meq/L) 

Charge 
Imbalance5 

Ex
am

pl
e 

C
al

cu
la

tio
n mg/meq 50 23 39 20 12 35.5 48 14 19         

PZ-1 
(mg/L) 482 129 6.7 132 64.3 265 45.6 0.4 0.2         

PZ-1 
(meg/L)6,7 9.64 5.6 0.2 6.6 5.4 7.5 1.0 0.0 0.0  18.1 17.7  

G
ro

un
dw

at
er

  
M

on
ito

rin
g 

PZ-1 482 129 6.7 132 64.3 265 45.6 0.4 0.2 929 18.1 17.1 1.2% 

PZ-2 322 47.2 3.9 65.8 36.8 49.0 47.4 0.1 U 0.3 432 8.8 7.8 2.1% 

PZ-3 308 44.5 5.0 50.4 34.6 34.4 29.1 0.5 0.2 386 7.8 7.4 2.3% 

PZ-4 516 103 7.1 87.4 60.7 104 49.7 1.5 0.2 721 14.4 14.0 1.4% 

PZ-5 233 36.4 3.4 32.1 21.1 10.6 8.9  0.1 U 0.2 270 5.2 5.0 1.5% 

PZ-6 177 34.0 3.3 27.1 17.2 17.3 11.8 0.1 U 0.2 252 4.3 4.3 0.0% 

PZ-7 242 93.6 6.5 40.3 29.2 99.7 31.9 0.2 0.3 458 8.3 8.7 1.8% 

PZ-8 121 34.6 3.6 19.9 11.4 22.0 17.9 2.4 0.2 214 3.6 3.5 0.9% 

PZ-9 311 56.5 4.0 52.6 33.2 53.2 25.4 0.5 0.2 418 8.3 7.9 2.3% 

PZ-10 104 16.6 1.8 20.3 11.2 12.0 15.4 0.2 0.1 156 2.8 2.7 0.1 meq/L 

PZ-11 110 73.2 2.3 11.6 8.7 66.3 22.8 0.6 0.2 258 4.6 4.5 0.7% 

PZ-12 406 75.4 4.9 55.8 40.2 37.8 25.0 0.1 0.2 474 9.7 9.5 1.2% 

Maximum 516 129 7.1 132 64.3 265 49.7 2.4 0.3 929 18.1 17.1 2.3% 

Minimum 104 16.6 1.8 11.6 8.7 10.6 8.9 0.1 0.1 156 2.8 2.7 0.0% 

Mean 278 62.0 4.4 49.6 30.7 64.3 27.6 1 0.2 414 8.0 7.7 1.4% 

Standard 
Deviation 140 33.4 1.7 33.9 18.3 70.5 13.8 0.8 0.1 222 4.5 4.3 0.7% 
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Table 4-5 Analytical Data Summary – February 2011 

Sample 

Analyte  

Anions
(meq/L) 

Cations
(meq/L) 

Charge 
Imbalance5 

Alkalinity 
(mg/L 

CaCO3)1 
Na+ 

(mg/L)2 
K+ 

(mg/L)2 
Ca2+ 

(mg/L)2 
Mg2+ 

(mg/L)2 
Cl- 

(mg/L)3 
SO4

2-
 

(mg/L)3 
NO3

-
 

(mg/L N)3 
F- 

(mg/L)3 
TDS 

(mg/L)4 

Su
rf

ac
e 

W
at

er
  

M
on

ito
rin

g 

SW-1 32.3 4.5 0.8 8.68 3.95 4.5 6.6 0.2 0.1 88 0.9 1.0 0.1 meq/L 

SW-2 27.2 5.0 1.0 8.79 3.96 5.1 7.5 0.7 0.1 U 105 0.9 1.0 0.1 meq/L 

SW-3 29.1 139 6.1 11.4 15.7 224 33.7 4.2 0.2 489 7.9 8.1 0.9% 

Maximum 32.3 139 6.10 11.4 15.7 224 33.7 4.2 0.2 489 7.9 8.1 NA8 

Minimum 27.2 4.5 0.80 8.68 3.95 4.5 6.6 0.2 0.1 88 0.9 1.0 NA8 

Mean 29.5 50 2.6 9.62 7.87 78 16 1.7 0.2 230 3.2 3.4 NA8 

Notes 
1. U.S. EPA method SM 2320 
2. U.S. EPA method 6010B 
3. U.S. EPA method 300.0 
4. U.S. EPA method 160.1 
5. If total anion sum is less than 3 meq/L, charge imbalance is calculated as the difference between total anions and  

total cations in meq/L. 
6. meq/L is equal to mg/L divided by mg/meq. 
7. Sum of anions = summation of meq/L for alkalinity, Cl-, SO42-, NO3-, and F-. 
 Sum of cations = summation of meq/L for Na+, K+, Ca2+, and Mg2+. 
8. Charge imbalance statistics were not calculated for surface water data. 
 
Abbreviations 
Ca2+: calcium 
CaCO3: calcium carbonate 
Cl-: chloride 
F-: fluoride 
K+: potassium 
meq/L: milliequivalents per liter 
mg/L: milligrams per liter 

 
Mg2+: magnesium 
NA: not applicable 
Na+: sodium 
NO3

-: nitrate 
SO4

2-: sulfate 
TDS: total dissolved solids  
U.S. EPA: U.S. Environmental Protection Agency 
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Table 4-6 Analytical Data Summary – April 2011 

Sample 

Analyte  
Alkalinity 

(mg/L 
CaCO3)1 

Na+ 
(mg/L)2 

K+ 
(mg/L)2 

Ca2+ 
(mg/L)2 

Mg2+ 
(mg/L)2 

Cl- 
(mg/L)3 

SO4
2-

 
(mg/L)3 

NO3
-
 

(mg/L N)3 
F- 

(mg/L)3 
TDS 

(mg/L)4 
Anions 
(meq/L) 

Cations 
(meq/L) 

Charge 
Imbalance5 

SVOCs7 

 (µg/L) 
TPH-G8 

 (µg/L) 
BTEX9 

 (µg/L) 

G
ro

un
dw

at
er

  
M

on
ito

rin
g 

PZ-1 493 101 5.7 140 65.2 219 41.7 0.6 0.3 829 17.0 16.9 0.2% 10 U 0.10 U 0.50 U 

PZ-1-Duplicate 493 97.0 5.5 138 65.6 227 36.9 0.5 0.3 833 17.1 16.6 1.3% 10 U 0.10 U 0.50 U 

PZ-2 318 33.8 3.4 64.6 32.4 28.0 40.7 0.1 0.3 357 8.0 7.4 3.7% 1.8 0.10 U 0.50 U 

PZ-3 308 37.3 4.8 50.3 32.8 24.0 25.3 0.3 0.3 345 7.4 7.0 3.1% 10 U 0.10 U 0.50 U 

PZ-4 448 73.5 6.3 97.7 62.7 14.8 9.5 0.1 U 0.2 632 9.6 13.4 16.5% 10 U 0.10 U 0.50 U 

PZ-5 222 27.3 3.0 35.3 21.2 6.4 7.4 0.1 U 0.2 218 4.8 4.8 0.2% 1.2 0.10 U 0.50 U 

PZ-6 183 31.0 2.9 28.4 16.5 71.2 30.7 0.3 0.2 215 6.3 4.2 20.3% 10 U 0.10 U 0.50 U 

PZ-7 270 70.1 5.5 44.9 30.7 84.3 47.3 1.0 0.2 386 8.8 8.0 5.3% 10 U 0.10 U 0.50 U 

PZ-8 121 32.6 2.5 20.3 10.2 19.6 16.0 3.0 0.1 194 3.5 3.3 2.8% 12 0.10 U 0.50 U 

PZ-9 298 29.1 2.8 56.9 32.8 23.7 19.8 0.4 0.1 309 7.1 6.9 1.4% 10 U 0.10 U 0.50 U 

PZ-10 108 14.6 1.6 21.7 11.0 10.3 14.3 0.2 0.1 U 126 2.8 2.7 0.1 meq/L 10 U 0.10 U 0.50 U 

PZ-11 126 62.2 2.9 21.2 14.7 61.5 26.7 0.7 0.2 252 4.9 5 1.8% 10 U 0.10 U 0.50 U 

PZ-12 406 57.7 4.4 62.9 41.3 32.4 24.4 0.3 0.3 469 9.6 9.2 2.2% 10 U 0.10 U 0.50 U 

Maximum 493 101.0 6.3 140.0 65.6 227.0 47.3 3.0 0.3 833.0 17.1 16.9 20.3% NA NA NA 

Minimum 108 14.6 1.6 20.3 10.2 6.4 7.4 0.1 0.1 126.0 2.8 2.7 0.2% NA NA NA 

Mean 292 51.3 3.9 60.2 33.6 63.2 26.2 0.7 0.2 397.3 8.2 8.1 4.9% NA NA NA 

Standard Deviation 138 27.8 1.5 41.3 20.0 74.8 12.8 0.8 0.1 232.8 4.5 4.7 6.5% NA NA NA 

Su
rf

ac
e 

W
at

er
  

M
on

ito
rin

g 

SW-1 48.3 5.3 0.9 11.6 5.0 3.7 4.4 0.1 0.2 83.0 1.2 1.2 0.1 meq/L 4.7 0.10 U 0.50 U 

SW-2 35.6 4.9 0.9 9.63 4.21 4.0 4.4 0.2 0.2 89.5 0.9 1.1 0.1 meq/L 10 U 0.10 U 0.50 U 

SW-3 36.8 65.2 3.1 7.98 8.16 96.3 18.4 1.3 0.2 228 3.9 4.6 0.6% 1.0 0.10 U 0.50 U 

Maximum 48.3 65 3.10 11.6 8.2 96 18.4 1.3 0.2 228 3.9 4.6 NA6 NA NA NA 

Minimum 35.6 4.9 0.90 7.98 4.21 3.7 4.4 0.1 0.2 83 0.9 1.1 NA6 NA NA NA 

Mean 40.2 25 1.6 9.74 5.79 35 9.1 0.5 0.2 230 2.0 2.3 NA6 NA NA NA 

 
Notes 
1. U.S. EPA Method SM 2320. 
2. U.S. EPA Method 6010B 
3. U.S. EPA Method 300.0 
4. U.S. EPA Method 160.1 
5. If total anion sum is less than 3 meq/L, charge imbalance is calculated as the 

difference between total anions and total cations in meq/L. 
6. Charge imbalance statistics were not calculated for surface water data. 
7. Samples analyzed using U.S. EPA Method 8270D. Results reported with a 

“U” indicate all compounds not detected, and value shown is highest reporting 
limit of all compounds reported. A value without a U qualifier indicates a 
detection of bis(2-ethylhexyl) phthalate at the concentration shown.  Complete 
analytical results are provided in Appendix C. 

 

Notes (Continued) 
8. Samples analyzed by Ecology Method NWTPH-Gx. Results reported with a 

“U” are not detected at the reporting limit shown. 
9. Samples analyzed using U.S. EPA Method 8021B. Results reported with a 

“U” indicate all compounds are not detected, and the value shown is the 
highest reporting limit of all the compounds reported. Complete analytical 
results are provided in Appendix C. 

Abbreviations 
µg/L: micrograms per liter 
BTEX: benzene, toluene, ethylbenzene, and xylenes 
Ca2+: calcium 
CaCO3: calcium carbonate 
Cl-: chloride 
F-: fluoride 

Abbreviations (Continued) 
K+: potassium 
meq/L:  milliequivalents per liter 
SVOCs: semi-volatile organic compounds 
TPH-G: total petroleum hydrocarbons in the gasoline range 
mg/L: milligrams per liter 
Mg2+: magnesium 
NA: not applicable 
Na+: sodium 
NO3

-: nitrate 
SO4

2-: sulfate 
TDS:  total dissolved solids 
U: not detected at the reporting limit shown.  
U.S. EPA: U.S. Environmental Protection Agency 
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The Piper diagram for analytical data collected during the first quarter 2011 is shown in Figure 4-25. 
Groundwater samples, excluding the sample collected from PZ-11, plotted as Ca2+–Na+–HCO3

- water 
type. 

The sample from PZ-11 fell within a Na+–HCO3
-–Cl- water type, indicating that Ca2+ concentrations 

increased and Na2+/K+ concentrations decreased downgradient of PZ-11. The dominant anion along 
groundwater flow paths was consistently HCO3

-. Concentrations of Cl- were elevated in piezometers 
PZ-1, PZ-7, and PZ-11 relative to concentrations in other groundwater samples collected in the first 
quarter of 2011.  

The Piper diagram for analytical results from the second quarter of 2011 is provided in Figure 4-26. 
The majority of analytical results for samples collected from the piezometer network fall within the 
Ca2+–Na+–HCO3

- groundwater type. As during the first quarter, the sample from PZ-11 exhibits 
characteristics of an Na+–HCO3

-–Cl- water type. Analytical results for samples collected from PZ-2 
and PZ-9 fall within a Ca2+–HCO3

- groundwater type. During the second quarter 2011, Ca2+ 
concentrations tended to increase downgradient of PZ-11. Concentrations of Cl- were again elevated 
in samples from piezometers PZ-1, PZ-7, and PZ-11. During the second quarter, the Cl- concentration 
was also elevated in the analytical sample collected at PZ-6.  

During the second quarter, groundwater and surface water samples were also collected and analyzed 
for a large suite of analytes, including SVOCs, TPH-Gx, BTEX, and NWTPH-HCID. These analytes 
are likely constituents that could affect surface water and/or groundwater. NWTPH-HCID is a 
screening analysis used to determine the presence and types of petroleum products that may be 
present in soil or water. Analyses for TPH-Gx plus BTEX represent qualitative and quantitative 
methods for volatile petroleum products and BTEX in soil and groundwater (Ecology, 1997). Samples 
were analyzed for SVOCs using U.S. EPA method SW8270D.  

Analytical results for the large suite of analyses performed during the second quarter 2011 indicated 
that neither groundwater nor surface water samples from the Terminal project area were impacted by 
SVOCs or petroleum hydrocarbons. Complete analytical reports for first and second quarter 
groundwater and surface water sampling are provided in Appendix C.  
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5.0 DEVELOPMENT OF NUMERICAL GROUNDWATER MODEL 

A numerical model was developed to simulate shallow groundwater flow conditions for the Terminal 
project area. The numerical model was based on the current site conceptual model. The numerical 
model was intended to serve as a decision-making tool to help understand the physical groundwater 
flow system, including surface water/groundwater interactions and advective transport. 

5.1 NUMERICAL MODEL CODE 
The three-dimensional shallow groundwater flow model for the Terminal project was developed using 
MODFLOW-SURFACT Version 3 (HydroGeoLogic, Inc. 1998), which is a comprehensive, block-
centered finite-difference code based on the U.S. Geological Survey (USGS) modular groundwater 
flow code MODFLOW (McDonald and Harbaugh 1988). MODFLOW-SURFACT can simulate 
unconfined groundwater flow, including the resaturation or desaturation of aquifers, with fewer 
limitations than the MODFLOW code. This numerical modeling capability is advantageous for 
simulating hydrogeologic processes within the Terminal project area, where a seasonal dry period 
during the summer and early fall is followed by wetter winter months.  

Advective groundwater movement was simulated using the particle tracking code MODPATH 
Version 3.0 (Pollock 1994). Advective transport occurs as contaminants are transported in 
groundwater at the speed of the average linear groundwater velocity (Ander and Woessner 2002). 
MODPATH is a three-dimensional, particle-tracking code that uses the output from MODFLOW-
SURFACT to calculate changes in particle velocity over time in three dimensions. Particle tracking is 
a useful modeling tool that can be used to recognize conceptual errors that may not be identified by 
examining the simulated head distribution and to identify locations of recharge and discharge within 
the model domain. MODPATH also calculates groundwater seepage velocities and groundwater flow 
directions, which allows comparisons between observed and simulated flow fields during the model 
calibration process.  

The commercial graphical-user-interface (GUI) software Groundwater Vistas (Version 5.51, Build 18) 
was used for pre- and post-processing. 

5.2 MODEL DOMAIN AND DISCRETIZATION 
The model domain (boundary) encompasses an area of approximately 2,999 acres including the 
Terminal project area. Figure 5-1 shows the entire groundwater model domain, which covers portions 
of the BP Cherry Point Refinery to the north and Alcoa Intalco Works to the southeast. External model 
boundaries were selected to coincide with either physical boundaries (i.e., Lake Terrell and the Strait 
of Georgia) or hydraulic boundaries. The model boundary on the east coincided with the shoreline of 
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Lake Terrell, while the western model boundary corresponded to the zero-foot elevation contour along 
the Strait of Georgia.  

For the Terminal project area model, hydraulic boundaries occurred on the northern and southeastern 
portions of the model domain. At these locations, a no flow boundary condition was set parallel to the 
observed groundwater contours (Figures 4-17 and 4-18). All boundary conditions positioned at the 
edge of the model domain were set so that internal stresses would not reach external boundaries 
during the simulation period. The numerical model grid domain is shown in Figure 5-2. The numerical 
model used an irregular finite-difference grid that incorporated higher spatial resolution within areas 
containing roadside streams and drainage ditches. Refined grid spacing is typically used in numerical 
models where high curvature occurs in the water table or when representing narrow hydrologic 
features (Anderson and Woessner 2002). The model used a 100-foot by 100-foot grid cell resolution 
that is refined to 50 by 100 feet or 50 by 50 feet spacing where ditches and streams lie adjacent to 
roadways.  

Topographic data at a resolution of approximately 6 feet by 6 feet were obtained from the Puget 
Sound LiDAR Consortium for most of the model domain (Puget Sound LiDAR Consortium 2005). 
These data were originally developed using Light Detection and Ranging (LiDAR) technology. The 
LiDAR data did not provide coverage across some areas within the extreme northern portion of the 
model domain. Raster elevation data for this area were obtained from the USGS National Elevation 
Dataset (NED) at a horizontal resolution of 1/9 arc sec (approximately 9.8 feet). The USGS NED data 
were then merged with the LiDAR data. The merged dataset was then resampled to intervals of 
100 feet by 100 feet and used to establish ground surface elevation within the numerical model.  

Boring logs from the Terminal project area (see Appendix A), regional boring logs, and geologic cross 
sections (see Figures 4-2 and 4-3) were examined to construct model geometry consistent with major 
hydrostratigraphic units within the domain area. The boring logs included four geotechnical borings 
and 12 piezometer borings within the Terminal project area and select boring logs from the BP Cherry 
Point and Alcoa Intalco Works Refineries (CH2M HILL 1985; Converse Consultants NW 1989; 
GeoEngineers 1997, 2011; Ecology 2011).  

Based on boring log stratigraphic data, the model was constructed using three layers: 

• Model Layer 1 represents the Everson beach deposits and silt; 

• Model Layer 2 represents the weathered Bellingham glaciomarine drift; and  

• Model Layer 3 represents the non-weathered Bellingham glaciomarine drift.   
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The contact between Layer 1 (Everson beach deposits and silt) and Layer 2 (weathered Bellingham 
glaciomarine drift) was assumed to occur 4 feet bgs uniformly across the entire model domain. Based 
upon contact observations described in available boring logs, 4 feet was considered an appropriate 
average thickness for the Everson beach deposit and silt stratigraphic unit. 

The contact between Layer 2 (weathered Bellingham glaciomarine drift) and Layer 3 (non-weathered 
Bellingham glaciomarine drift) was delineated using the contact observations described in available 
boring logs. A kriging approach was then used to interpolate a surface representing the contact 
between the weathered versus non-weathered Bellingham glaciomarine drift over the entire numerical 
modeling domain. 

The bottom elevation of Layer 3 was delineated using data from deeper borings that reached the 
contact between the non-weathered Bellingham glaciomarine drift and the underlying Deming Sand. 
The deepest extent of boring for PZ-5 was assumed to have almost encountered the Deming Sand, 
based upon observed contact elevation between the non-weathered Bellingham glaciomarine drift and 
the Deming Sand during geotechnical investigations performed within the Terminal project area. 
Therefore, the bottom elevation of PZ-5 was included as a data point for the non-weathered 
Bellingham glaciomarine drift/Deming Sand contact. A kriging approach was used to produce a 
surface representing the contact, which also defines the deepest vertical extent of the numerical 
model. The depth of Layer 3 is considered sufficient to minimize any boundary effects imposed on 
shallow model layers as a result of the no flow boundary condition located at the bottom of the 
numerical model domain. 

5.3 BOUNDARY CONDITIONS 
Model boundary conditions were assigned based on groundwater flow directions and gradients 
inferred from groundwater contour maps and the steady-state water balance model developed for the 
model domain area. The Everson beach deposits and silt layer (Layer 1) includes constant flux 
boundaries in the northwest corner of the model domain (Figure 5-3). The northernmost constant flux 
boundary removes groundwater from the modeling domain, which simulates groundwater flow toward 
Birch Bay. The other constant flux boundary located on the northwest side of the model introduces 
water to the domain, which occurs due to the presence of recharge along a topographic high (see 
Figure 5-3).  

In addition to flux boundaries, Layer 1 contains a constant head boundary representing Lake Terrell 
surface water elevation. Lake Terrell is a shallow water body that covers approximately 500 acres 
directly east of the model domain. An engineered spillway on the north side of the lake controls 
surface water elevation. The water elevation in Lake Terrell was surveyed on May 11, 2011. Lake 
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elevation was measured as 217.6 feet (NAVD88). This elevation was used to define the constant 
head boundary on the east side of the model (Figure 5-3).  

In Layer 2 (weathered Bellingham glaciomarine drift), constant flux boundaries and constant head 
boundaries are located in the same position as Layer 1 (Figure 5-4). Fluxes simulated in Layer 2 are 
minimal relative to fluxes in Layer 1, which is consistent with the low hydraulic conductivity associated 
with the weathered Bellingham glaciomarine drift. The constant head boundary representing Lake 
Terrell was assigned the same elevation as in Layer 1. 

A general head boundary (GHB) is located along the southwest side of the numerical model in 
Layer 2, which allows groundwater to exit the model domain as throughflow beneath the Strait of 
Georgia (see Figure 5-4). The GHB assigns a head-dependent boundary condition that allows flow 
either to enter or exit the aquifer depending on the head assigned to the boundary and the 
conductance term. The head in the aquifer is then compared to the GHB head, and the GHB either 
removes or introduces water to the aquifer depending on the direction of the gradient.  

Conductance (C) in the GHB is defined as:  

  (4) 

Where:  

K is the hydraulic conductivity of the aquifer, 
T is the thickness of the cell, 
W is the width of the cell, and  
X is the distance to the GHB head (assumed to be outside of the model domain).  

In Layer 3, constant flux boundaries are located on the northwest side and east side of the model 
domain (Figure 5-5). As in Layer 2, the fluxes imposed by these boundary conditions are minimal 
relative to fluxes in overlying layers due to the very low permeability associated with the 
non-weathered Bellingham glaciomarine drift. The flux boundary on the east side of the domain 
represents regional throughflow that occurs beneath Lake Terrell (see Figure 5-5). A GHB on the 
southwest side of the model domain allows groundwater to leave the domain as throughflow beneath 
the Strait of Georgia (see Figure 5-5). 

Stream 1, Stream 2, and roadside ditches and streams were simulated using the DRAIN package in 
MODFLOW-SURFACT (see Figure 5-3). Surface water features were simulated using the DRAIN 
boundary condition because field observations indicated these reaches are often dry during parts of 
the year. The DRAIN package assigns a head-dependent boundary condition that removes water 
from the aquifer once the simulated water table is higher than the drain head (McDonald and 
Harbaugh 1988).   
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Surface water stage measurements were used to define stage elevation for each drainage reach in 
the numerical model. Conductance parameters within the DRAIN package were used to match 
simulated groundwater-surface water fluxes to values consistent with the steady-state water balance 
and to match observed and simulated heads for piezometer measurements adjacent to surface 
drainages.  

Stream conductance for each DRAIN reach is calculated as:  

  (5) 

Where: 

C is conductance (square feet/day),  
K is stream or ditch bed hydraulic conductivity (feet/day),  
L is the length of each drain reach (feet),  
W is the stream width (feet), and  
D is the thickness of the bed material.  

Because the model was developed with an irregular grid, the length of each reach was either 50 feet 
or 100 feet. The width of each stream was assigned a value based upon field measurements. In 
cases where measurements were not available, the width parameter was estimated based upon 
surface water features of similar width that had been measured within the project area. Hydraulic 
conductivity values were estimated based upon observed stream and ditch bed properties. Estimates 
were used for the thickness of bed material considering the size and discharge of each drainage. 
Conductance values ranged from 212.5 square feet/day to 14,600 square feet/day in the steady-state 
numerical model.  

Cells assigned the DRAIN package boundary condition were identified using the project area stream 
and drainage survey, evaluation of site aerial photos, and data from the USGS National Hydrography 
dataset (USGS, 2011). Only major surface water features were parameterized within the numerical 
model. Stream 2 was simulated as a continuous reach despite the water retention dam located 
immediately upstream of the project area. 

5.4 RECHARGE ZONATION AND VALUES 
Within the numerical groundwater model, recharge was applied uniformly throughout the domain. 
Precipitation data from the BP Cherry Point Refinery meteorological station were obtained for the 
period October 27, 2010, through April 5, 2011. Total precipitation during this period was equal to 
25.00 inches. Initially, the numerical model recharge rate was assigned a value equal to 3.5 percent of 
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total precipitation; however, the recharge rate was adjusted slightly downward to 3.4 percent of total 
precipitation during model calibration (see Section 6.0).  

5.5 HYDRAULIC PARAMETER ZONATION AND VALUES 
Zones of hydraulic conductivity within the numerical groundwater model were assigned based on slug 
test results and geotechnical sample analyses from monitoring wells at the BP Cherry Point Refinery 
(CH2MHill 1985) and results of geotechnical sample analyses from piezometers within the Terminal 
project area. Initial hydraulic conductivity values were then adjusted as part of model calibration. For 
the calibrated model, horizontal hydraulic conductivity values in Layer 1 ranged from 2 feet/day to 
10.5 feet/day (Figure 5-6).  

Slug test data from three BP Cherry Point monitoring wells suggested hydraulic conductivity for the 
Everson beach and silt deposit was approximately 1.0 foot/day. However, two of the wells on the BP 
Cherry Point Refinery property were only partially screened within the weathered Bellingham 
glaciomarine drift, suggesting that hydraulic conductivity values for this hydrostratigraphic unit may be 
slightly greater than 1.0 foot/day (CH2M HILL 1985). The lower end of values used in Layer 1 of the 
numerical model (2 feet/day and 4.5 feet/day) are generally consistent with higher hydraulic 
conductivity values associated with a sandy silt or silty sand classification. The background hydraulic 
conductivity value of 10.5 feet/day in Layer 1 is slightly higher than typical values for sandy silts, but 
may be representative of fine sand that is slightly silty (Schwartz and Zhang 2003). Many piezometer 
boring logs from the Terminal project area indicate sand and gravel contents in near-surface soils that 
would lead to hydraulic conductivity values more indicative of sand with some silt (i.e., PZ-2, PZ-6, 
PZ-7, PZ-8, PZ-10, and PZ-11).  

To represent anisotropy in the model, vertical hydraulic conductivity values in Layer 1 were scaled to 
1/10 the horizontal hydraulic conductivity (Figure 5-6).  

Slug testing and geotechnical analyses for the weathered Bellingham glaciomarine drift indicate that 
hydraulic conductivity within this hydrostratigraphic unit is highly variable. Slug test results for four 
wells on the BP Cherry Point Refinery property screened within the weathered glaciomarine drift 
provided hydraulic conductivity values ranging from 0.2 foot/day (6.70 x 10-5 cm/sec) to 1.5 foot/day 
(5.15 x 10-4 cm/sec). Shelby tube samples from the weathered Bellingham glaciomarine drift collected 
during installation of piezometers PZ-4 and PZ-5 were analyzed for hydraulic conductivity. Results for 
the Shelby tube samples varied from 2.42 x 103 foot/day (8.54 x 10-7 cm/sec) to 5.75 x 10-3 foot/day 
(2.03 x 10-6 cm/sec). The large range in hydraulic conductivity values from slug test and analytical 
samples from the weathered Bellingham glaciomarine drift may be a result of variability in secondary 
porosity or a result of sand and gravel lenses that provide preferential flow paths.   
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Within the numerical model, a background hydraulic conductivity of 0.005 foot/day was assigned in 
Layer 2, which is consistent with the hydraulic conductivity value from the PZ-4 Shelby tube sample 
collected from the PZ-4 boring (Figure 5-7). Near the BP Cherry Point Refinery, horizontal hydraulic 
conductivity values were 2.0 feet/day, which is slightly higher than slug test results for wells on the BP 
Cherry Point Refinery property (Figure 5-7). Hydraulic conductivity near PZ-8 was also 2.0 feet/day, 
which is consistent with the Quaternary alluvium and terrace deposits observed by Easterbrook 
(1976). Vertical hydraulic conductivity values in Layer 2 were assigned a value equal to 1/10 the 
horizontal hydraulic conductivity to represent anisotropy. 

Geotechnical analyses for samples from the BP Cherry Point Refinery monitoring well borings and 
from piezometer PZ-5 and slug test results from the BP Cherry Point Refinery monitoring wells 
provided hydraulic conductivity estimates for the non-weathered Bellingham glaciomarine drift. These 
hydraulic conductivity values ranged from 2.8 x 10-4 foot/day (9.93 x 10-8 cm/sec) to 3.2 x 10-3 foot/day 
(1.12 x 10-6 cm/sec). Within the numerical model, a uniform hydraulic conductivity of 0.00085 foot/day 
(3.0 x 10-7 cm/sec) was assigned to Model Layer 3 (see Figure 5-8). This value is equal to the 
geometric mean of the slug test and geotechnical analytical results. To represent anisotropy, the 
vertical hydraulic conductivity value in Layer 3 was assigned a value equal to 1/10 the horizontal 
hydraulic conductivity. 
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6.0 MODEL CALIBRATION, MODEL RESULTS, AND SENSITIVITY ANALYSIS 

This section describes model calibration procedures, presents the model results, and discusses 
results of a model sensitivity analysis. Model calibration is an iterative process of modifying model 
parameters until the model output most closely matches observed data. Sensitivity analysis is a 
process used to assess the sensitivity of the model calibration to certain model parameters by 
adjusting the parameters within a plausible range and observing the effect on model error. The model 
calibration procedures are described in Section 6.1, model results are presented in Section 6.2, and 
the sensitivity analysis is discussed in Section 6.3. 

6.1 MODEL CALIBRATION 
This section describes model calibration targets, calibration goals and procedures, and calibration 
results.  

6.1.1 Model Calibration Targets 
Average groundwater elevations derived from pressure transducers installed in the 12 weathered 
Bellingham glaciomarine drift piezometers (PZ-1 through PZ-12) were used as targets for model 
outputs of hydraulic head during model calibration. The hydraulic head targets for piezometers PZ-1 
through PZ-6 were derived from pressure transducer data collected between October 27, 2010, and 
April 5, 2011. Hydraulic head targets for piezometers PZ-7 through PZ-12 were derived from pressure 
transducer data recorded between January 11, 2011, and April 5, 2011. Hydraulic conductivity and 
recharge were adjusted in an iterative manner within a reasonable range until an acceptable match 
between model output and field-measured hydraulic head readings was achieved, as judged by 
calibration statistics.  

6.1.2 Calibration Goals and Procedures 
Steady-state model calibration was evaluated both quantitatively and qualitatively using a suite of 
criteria, including: 

• Visual comparison of modeled groundwater elevation contour maps versus maps based on 
measured field-measured groundwater elevation; 

• Visual evaluation of a scatter plot comparing measured versus simulated heads; 

• Statistical evaluation of residuals; 

• Simulated flux compared to estimated fluxes calculated for the steady-state water balance 
calculation; and 

• Water balance error in model output (less than 1 percent). 
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Two model calibration goals were established related to the targets for hydraulic head: 

1. Reduce the simulated hydraulic head residuals (difference between simulated values and 
target values) to ± 2.0 feet; 

2. Produce a low ratio of standard deviation in residuals compared with the observed range of 
hydraulic head readings (< 2 percent). According to Anderson and Woessner (2002) and 
Rumbaugh (1998), residual standard deviation should be a small portion of the total range 
in head across the model domain (less than 10 percent). 

6.1.3 Calibration Results 
The calibrated model adequately reproduced field-measured values of hydraulic head. Table 6-1 
summarizes calibration statistics. Positive and negative residuals indicate simulated heads are lower 
and higher, respectively, than target values. The arithmetic mean of the residuals is -0.51 foot. A 
residual mean close to zero indicates that model heads are not biased too high or too low. The 
negative value for the mean residual for the project area model indicates that the model overestimates 
groundwater elevation in the weathered Bellingham glaciomarine drift by approximately 0.5 foot.  

Figure 6-1 is a plot of simulated head versus observed (target) head for the steady-state calibration. 
This graph shows that positive and negative residuals were evenly distributed around the linear 
regression line. A y-intercept value of 0 and a slope of the trend line equal to 1 would be the result of 
a model that perfectly replicates observed heads. 

The mean of the absolute residuals is a measure of the average difference between the modeled and 
target value, regardless of whether the modeled value is greater than or less than the true value. The 
absolute residual mean for the calibrated model is relatively low (0.68 foot). The residual standard 
deviation divided by the range of observed values is 0.46 percent, which is well below the acceptable 
range established in Section 6.1.2 (less than 2 percent). 

Figure 6-2 shows the potentiometric contours for the weathered Bellingham glaciomarine drift based 
on simulated heads. Figure 6-2 also shows point values of simulated heads at piezometer locations 
within the Terminal project area. Comparison of Figure 6-2 to Figures 4-17 and 4-18 indicated that the 
model was able to simulate groundwater flow directions and gradients accurately based on values of 
head measured in the field.  

Table 6-2 compares estimated fluxes to simulated fluxes for the steady-state numerical model. The 
simulated fluxes generally fell within the estimated ranges. The simulated inflow from the topographic 
high point in Layer 1 was less than the estimated flux. The simulated flux leaving the model domain 
through the constant head boundary condition in Layer 2 representing Lake Terrell was greater than 
the estimated value.   
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However, both of these fluxes were small components of the overall water balance. Moreover, larger 
fluxes simulated by the model (i.e., recharge, stream and drainage network baseflow, and discharge 
toward the Strait of Georgia) were consistent with estimates from the calculation presented in 
Section 4.4 and summarized in Table 6-2.  

Overall, the numerical model exhibited a 0.0003 percent difference between simulated inflows and 
outflows, which is significantly less than the 1 percent criterion.  

Table 6-1 Calibration Statistics 

Piezometer Layer 
Observed Head 

(feet) 
Computed Head 

(feet) 
Residual 

(feet) 
PZ-1 weathered BGD 107.40 107.56 -0.16 
PZ-2 weathered BGD 107.27 107.26 0.01 
PZ-3 weathered BGD 132.08 133.37 -1.29 
PZ-4 weathered BGD 157.07 156.34 0.73 
PZ-5 weathered BGD 90.39 90.20 0.19 
PZ-6 weathered BGD 55.60 55.89 -0.29 
PZ-7 weathered BGD 78.05 78.11 -0.06 
PZ-8 weathered BGD 23.07 24.83 -1.76 
PZ-9 weathered BGD 87.80 87.70 0.10 

PZ-10 weathered BGD 105.78 106.07 -0.29 
PZ-11 weathered BGD 199.09 200.94 -1.85 
PZ-12 weathered BGD 119.65 121.06 -1.41 

Residual Mean -0.51
Absolute Residual Mean 0.68
Residual Standard 
Deviation 0.81

Sum of Squares 10.95
RMS Error 0.96
Minimum Residual -1.85
Maximum Residual 0.73
Range in Observations 176.02
Standard Deviation/Range 0.0046

Abbreviations 
BGD = Bellingham Glaciomarine Drift 
RMS = root mean square 
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Table 6-2 Simulated and Estimated Steady-State Water Balance 

    

Estimated 
Flux 
(ft3/d) 

Simulated Flux 
(ft3/d) 

INFLOW 

Recharge 
56,700 56,469.9 

Lake Terrell (Constant Flux - In)     
Layer 3 (Non-Weathered BGD) 8 7.0 

Western Boundary (Constant Flux - In) 
Layer 1 (Beach Deposits) 507 179.4 

Layer 2 (Weathered BGD) 180 179.4 
Layer 3 (Non-Weathered BGD) 2 2.0 

  Total Inflow 56,890 56,837.7 

OUTFLOW 

Lake Terrel (Constant Head)       
Layer 1  (Beach Deposits) 2,184 2,060.4 
Layer 2 (Weathered BGD) 4 38.2 

Western Boundary Near BP (Constant Flux - Out) 
Layer 1 (Beach Deposits) 199 199.8 

Layer 2 (Weather BGD) 532 531.9 
Layer 3 (Non-Weathered BGD) 1 1.4 

Discharge Towards the Strait of Georgia     
Layer 2 (Weathered BGD) 9,273 9,252.7 

Layer 3  (Non-Weathered BGD) 399 463.0 
Stream and Drainage Network 
Baseflow1 44,297 44,290.1 

  Total Outflow 56,890 56,837.5 

  Total Inflow - Total Outflow 0.2 
Notes 
1.  Estimated stream and drainage network baseflow calculated as: 
 Total Inflow - (Lake Terrell Constant Head Outflow + Western Boundary Near BP Outflow 
 + Discharge Beneath the Strait of Georgia Outflow) 
 
Abbreviations 
avg: average 
--: unitless 
BGD: Bellingham Glaciomarine Drift 
d: day 
ft: feet 

6.2 MODEL RESULTS 
This section presents results from the calibrated model.  
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6.2.1 Simulated Areas of Soil Saturation 
To test the validity of the steady-state numerical model, the model was used to plot areas within the 
Terminal project area where the simulated water table reached the ground surface, resulting in 
saturated soils. Wetlands are defined as “those areas that are inundated or saturated by surface or 
groundwater at a frequency and duration sufficient to support, and that under normal conditions do 
support, a prevalence of vegetation typically adapted for life in saturated soil conditions” 
(Environmental Laboratory 1987). Figure 6-3 shows actual delineated wetland boundaries in 
comparison to areas of saturation simulated by the numerical model. The area of saturated surface 
soil simulated by the numerical groundwater model was similar to the area of delineated wetlands. 
However, the model simulated an unsaturated area between PZ-3 and PZ-12 and another 
unsaturated area south of PZ-2, which are known existing wetlands. The model also simulated an 
area of wetland between PZ-3 and PZ-4, which is known to be upland. Despite these inconsistencies, 
the overall representation of saturated surface soil produced by the numerical model generally 
coincided with existing project area wetlands (see Figure 6-3) and, considering the limited data set 
used for development, demonstrated the efficacy of the model. 

There are a number of explanations for the aforementioned inconsistencies. First, this steady-state 
model provides no indication of duration of saturation (as used in wetland delineation), but rather 
simulates a single point in time. It is likely that the higher than normal precipitation observed during 
the study period, which is used as input in the model, resulted in simulated areas of saturation that 
exceed mapped wetland areas within some portions of the project area. Second, over/under-
estimation of saturated soils by the model might also be attributable to the numerical model grid cell 
resolution, which is much coarser than the resolution used to map project area wetlands. Finally, the 
model residual mean of 0.5 foot indicated that, on average, the model tended to overestimate 
groundwater elevations.  

6.2.2 Advective Groundwater Flow Paths 
Particle tracking methods using the computer code MODPATH (Version 3), along with the calibrated 
steady-state numerical groundwater model, were used to assess groundwater flow paths within the 
project area. Particles representing potential constituents were placed within the general area of the 
proposed Terminal footprint.  

Particle tracking results indicate that particles released in the central areas of Layer 1 were captured 
by Stream 1, Stream 2, or the roadside drainage along Lonseth Road (Figure 6-4). Other roadside 
drainages did not capture a significant number of particles, indicating that groundwater flow 
transported particles beneath the drainage. Particles released to the west of Stream 1 from areas 
near PZ-10 and Henry Road ultimately flowed toward the Strait of Georgia. In the extreme northwest 
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portion of the project area, particles traveled to the northwest toward Terrell Creek in the Birch Bay 
Watershed.  

Travel times, as indicated by the arrows placed at 3-year increments along flow path lines, indicated 
most particles released within Layer 1 reached a stream or drainage within 6 years. Particles released 
west of Stream 1 had travel times typically exceeding 6 years prior to reaching the model boundary 
condition, which represented underflow toward the Strait of Georgia. Because total porosity, instead of 
effective porosity, is assigned in the model, the particle travel time may have been underestimated. 

Tracking of particles that infiltrate vertically and reach Layers 2 and 3 of the model is shown in 
Figures 6-5 and 6-6. Very few particles migrated beneath Layer 1. This was expected since deeper 
layers within the model domain were parameterized with lower hydraulic conductivity values relative to 
Layer 1. Particles that reached the underlying weathered Bellingham glaciomarine drift and 
non-weathered glaciomarine drift exhibited longer travel times relative to particle transport in Layer 1 
due to the lower permeability associated with the deeper units. 

6.3 UNCERTAINTY AND SENSITIVITY ANALYSIS 
Sensitivity analyses were performed to assess the sensitivity of the model calibration to certain model 
inputs by adjusting the inputs within a plausible range and observing the effect on model error.  

Hydrogeological parameters adjusted to assess sensitivity included: 

• Background horizontal hydraulic conductivity in all three layers: the Everson beach deposits 
and silt, the weathered Bellingham glaciomarine drift, and the non-weathered Bellingham 
glaciomarine drift; 

• Recharge rate; 

• Layer 1 flux boundaries; and  

• General head boundaries in Layers 2 and 3. 

The metric used to quantify model error is the residual standard deviation (RSD) divided by the 
observed range in head (RSD/range ratio).  

6.3.1 Summary of Sensitivity Analysis 
Results of the sensitivity study indicated that model calibration was most sensitive to variation in the 
simulated recharge rate and the background hydraulic conductivity value in Layer 1 (Everson beach 
deposits and silt).   
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Model calibration was relatively insensitive to: 

• background hydraulic conductivity parameterization in Layer 2 (weathered Bellingham 
glaciomarine drift) and Layer 3 (non-weathered Bellingham glaciomarine drift);  

• flux boundaries in Layer 1;  

• general head boundary conductance terms in Layer 2 and 3; and  

• DRAIN package conductance terms in Layer 1.  

6.3.2 Sensitivity to Recharge Rate 
Sensitivity analysis was performed for the recharge rate by scaling the calibrated recharge rate by 
factors of 0.85, 0.90, 0.95, 1.0, 1.25, and 1.5, respectively, where a scaling factor equal to 
1.0 reproduces results from the calibrated model. The sensitivity analysis indicates that the model was 
sensitive to increases and decreases in the recharge rate (see Figure 6-7). The minimum RSD/range 
ratio corresponded to the recharge rate used in the calibrated model (0.000434 foot/day). 

6.3.3 Sensitivity to Hydraulic Conductivity 
Sensitivity analyses for background horizontal hydraulic conductivity in Layers 1 through 3 were 
performed by scaling hydraulic conductivity by factors of 0.5, 0.75, 1.0, 1.25, and 1.5 (Figures 6-8 
through 6-10). Model calibration was sensitive to decreases in hydraulic conductivity in Layer 1, which 
causes an increase in model error. The model was relatively insensitive to increases in background 
horizontal hydraulic conductivity in Layer 1 (Figure 6-8). Likewise, the model was relatively insensitive 
to reductions in background hydraulic conductivity from the calibrated model value of 0.005 foot/day 
for Layer 2 (Figure 6-9). An increase from the calibrated Layer 2 horizontal hydraulic conductivity 
value resulted in a slight increase in model error. Figure 6-10 shows that the model was relatively 
insensitive to changes in Layer 3 horizontal hydraulic conductivity values.  

6.3.4 Sensitivity to Flux and Constant Head Boundaries 
Model sensitivity to the constant flux boundaries specified in Layer 1 were evaluated by scaling the 
assigned boundary flux value by factors of 0.5, 0.75, 0.9, 1.0, 1.1, 1.25, and 1.5. One set of sensitivity 
analyses were performed for the inflow flux boundary, and a separate set of analyses were done for 
the outflow flux boundary (Figure 5-3). The results for both inflow and outflow flux boundary sensitivity 
analyses are presented in Figure 6-11. The numerical model was relatively insensitive to changes in 
the magnitude of both the inflow and outflow flux boundaries in Layer 1.  

Model sensitivity to general head boundaries in Layers 2 and 3 were evaluated by scaling the 
conductance terms in each general head boundary cell by the same scaling factor. Because 



 

AMEC 
152 2011 Hydrologic and Hydrogeologic Investigation Report 

conductance terms vary from cell to cell, the model error metric was plotted as a function of the 
scaling factor, instead of the actual conductance values. Scaling factors applied to the conductance 
term were 0.5, 0.75, 0.9, 1.0, 1.1, 1.25, and 1.5, respectively. For the general head boundary in 
Layer 2 (Figure 6-12), the minimum model error metric occurred when the conductance term was near 
the calibrated value (i.e., scaling factor equal to 1). A small increase in the conductance term resulted 
in a slight decrease in model error, but model error began to increase with greater increases in the 
conductance.  

As shown in Figure 6-13, model calibration was relatively insensitive to variations in general head 
boundary conductance values in Layer 3.  

6.3.5 Sensitivity to DRAIN Package Conductance 
Finally, model sensitivity to the DRAIN package conductance term was evaluated. The conductance 
term was scaled by factors of 0.5, 0.75, 0.9, 1.0, 1.1, 1.25, and 1.5. As with the general head 
boundary, conductance terms vary from cell to cell. Thus, the error metric is plotted as a function of 
the scaling factor. Results provided in Figure 6-14 indicate that the numerical model was relatively 
insensitive to variations in the DRAIN boundary conductance values. 

6.4 MODEL LIMITATIONS 
Calibration of the numerical groundwater model demonstrates that the model is capable of simulating 
groundwater flow under steady-state conditions for the project area within a reasonable range of error; 
however, the model is currently applicable only to wet season conditions similar to those observed 
during the data collection period used to calculate fluxes and head targets for model calibration. 

Inherent in any numerical groundwater modeling effort is a degree of uncertainty. For example, there 
is a fair degree of uncertainty related to stream and drainage network baseflow, recharge rates, and 
the hydraulic conductivity in Layer 1. Other sources of uncertainty include hydraulic conductivity 
values in the weathered Bellingham glaciomarine drift, which appear to vary over several orders of 
magnitude.  

Additional data collection activities would reduce model uncertainty. Performing slug tests using 
piezometers in the Terminal project area would yield data that could be used to calculate improved 
estimates of hydraulic conductivity for the weathered Bellingham glaciomarine drift and to verify the 
hydraulic conductivity values used in the model. In addition, when sufficient stream flow data are 
collected and stream rating curves are completed, baseflow analyses could be performed for project 
area streams and drainages to better constrain the baseflow component of the water balance.  
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Overall, model assumptions used are reasonable and conservative. Uncertainty analyses suggest 
that the calibrated shallow subsurface system model is not a unique solution, but is a good numerical 
representation of the flow behavior observed from field data under the wet season conditions.  

Upon refinement based on additional data, the model will be an appropriate tool for assessing 
hydrologic and hydrogeologic impacts due to the proposed terminal footprint, terminal activities, 
and possibly for wetland mitigation scenarios.  

6.5 POSSIBLE FUTURE MODELING OBJECTIVES 
The calibrated numerical model presents a tool that could be used to evaluate potential impacts on 
shallow groundwater and surface water resulting from the proposed terminal construction and 
operation. Data collection as part of the Terminal project area hydrologic and hydrogeologic study will 
continue. Continuous data collection for a period of one year would allow the entire dry season 
hydrologic and hydrogeologic response to be considered within the transient model portion of the 
study. 
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RECHARGE RATE SENSITIVITY ANALYSIS
Gateway Pacific Terminal

Whatcom County, Washington

Note: Solid vertical line corresponds to the recharge rate used in the calibrated model.

Abbreviation:  -  =  unitless
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EVERSON BEACH DEPOSITS AND SILT (LAYER 1):
BACKGROUND HYDRAULIC CONDUCTIVITY SENSITIVITY ANALYSIS

Gateway Pacific Terminal
Whatcom County, Washington

Note:  Solid vertical line corresponds to the hydraulic conductivity value used in the calibrated model.

Abbreviation:  -  =  unitless
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WEATHERED BELLINGHAM GLACIOMARINE DRIFT (LAYER 2):
BACKGROUND HYDRAULIC CONDUCTIVITY SENSITIVITY ANALYSIS

Gateway Pacific Terminal
Whatcom County, Washington
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Note:  Solid vertical line corresponds to the hydraulic conductivity value used in the calibrated model.
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NON-WEATHERED BELLINGHAM GLACIOMARINE DRIFT (LAYER 3):
BACKGROUND HYDRAULIC CONDUCTIVITY SENSITIVITY ANALYSIS

Gateway Pacific Terminal
Whatcom County, Washington
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Note:  Solid vertical line corresponds to the hydraulic conductivity value used in the calibrated model.
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 WEATHERED BELLINGHAM GLACIOMARINE DRIFT (LAYER 2):
GENERAL HEAD BOUNDARY SENSITIVITY ANALYSIS

Gateway Pacific Terminal
Whatcom County, Washington
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Notes:  Solid vertical line corresponds to general head boundary parameterization used in the calibrated model.
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 NON-WEATHERED BELLINGHAM GLACIOMARINE DRIFT (LAYER 3):
GENERAL HEAD BOUNDARY SENSITIVITY ANALYSIS

Gateway Pacific Terminal
Whatcom County, Washington
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Notes:  Solid vertical line corresponds to general head boundary parameterization used in the calibrated model.
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DRAIN PACKAGE CONDUCTANCE SENSTIVITY ANALYSIS
Gateway Pacific Terminal

Whatcom County, Washington
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Note:  Solid vertical line corresponds to drain package parameterization used in the calibrated model.
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7.0 SUMMARY AND CONCLUSIONS 

AMEC has prepared this report to present baseline wet-season groundwater and surface water data 
for the Terminal project area and a project area hydrologic conceptual and numerical model. The 
following is a summary of results for the shallow hydrogeologic and surface water investigation based 
on data collected from late October 2010 through early April 2011.  

• Geotechnical samples from the weathered Bellingham glaciomarine drift indicate that porosity 
ranged from 0.360 to 0.374. Hydraulic conductivity samples for the weathered unit varied from 
2.42 x 10-3 foot/day (8.54 x 10-7 cm/sec) to 5.75 x 10-3 foot/day (2.03 x 10-6 cm/sec).  

• A geotechnical sample collected from the non-weathered Bellingham glaciomarine drift 
exhibited porosity equal to 0.358 and hydraulic conductivity equal to 2.82 x 10-4 foot/day 
(9.93 x 10-8 cm/sec) 

• Groundwater within the weathered Bellingham glaciomarine drift is perched due to the low 
conductivity of the underlying non-weathered Bellingham glaciomarine drift.  

• Water levels from the weathered Bellingham glaciomarine drift indicate groundwater flow 
directions are generally westward between Kickerville and Gulf Roads. To the west of Gulf 
Road, groundwater flow directions are oriented southward toward the Strait of Georgia.  

• Steep hydraulic gradients are present adjacent to the portion of Stream 1 flowing within the 
ravine and along steep bluffs bordering the Strait of Georgia. 

• Discharge values in roadside ditches and streams ranged from 0.1 ft3/sec to 2.16 ft3/sec.  

• Discharge in Stream 1 increases in the downstream direction. Major stream flow contributions 
to Stream 1 include runoff that is conveyed within roadside ditches along Lonseth Road and 
Henry Road. 

• Streams and roadside ditches generally receive groundwater flow and were classified as 
gaining reaches during the study period.  

• Surface water stage hydrographs indicated that most roadside ditches, roadside streams, and 
Stream 1 transmit flood waves following precipitation events. Very small flood waves to no 
flood waves were observed at SG-6 and SG-12 following precipitation events, which is likely 
due to the small upstream contributing areas at both of these locations. 

• Groundwater samples during first and second quarter 2011 fell within the Ca2+–Na+–HCO3
- 

water type. Samples from PZ-11 consistently exhibited characteristics of a Na+–HCO3
- –Cl- 

groundwater type.  
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• Major anion and cation concentrations observed in groundwater were generally higher relative 
to concentrations observed in surface water samples collected from Stream 1. This contrast in 
concentrations suggested that groundwater baseflow was not the primary source of surface 
water observed at the site during the study period. Instead, stream and ditch flow was likely 
sustained during the wet season by gradual surface water runoff from adjacent wetland areas.  

• Analytical results of water quality sampled in the second quarter indicated that neither 
groundwater nor surface water samples from the Terminal project area were impacted by 
SVOCs or petroleum hydrocarbons. 

• The water balance indicates that major groundwater inflows to the project area occur as 
recharge. Major groundwater outflows from the project area include underflow towards the 
Strait of Georgia and baseflow to streams and drainages.  

• The Gateway Pacific Terminal groundwater model spanned a total area of approximately 
3,000 acres. The numerical model had an irregular finite-difference grid that incorporated 
higher spatial resolution within areas containing roadside streams and drainage ditches. The 
model used a 100-foot by 100-foot grid cell resolution that was refined to 50-foot by 100-foot or 
50-foot by 50-foot spacing where ditches and streams were adjacent to roadways. The model 
was bounded on the north and southeast by a hydraulic no-flow boundary. In the shallow 
layers on the eastern side of the model domain, the model was bounded by Lake Terrell. 
Along the southern boundary, the model was bounded by the Strait of Georgia. The northwest 
edge of the model domain was formed by a combination of constant flux boundaries and a 
hydraulic no-flow boundary. 

• The Gateway Pacific Terminal groundwater model was calibrated to steady-state conditions 
based on wet season head and groundwater flux data from 2010 and early 2011.  

• Results from particle tracking analysis indicated that the majority of particles released within 
the model ultimately discharged to project area streams and drainages. Particles that 
originated west of Stream 1 near Henry Road discharged to the Strait of Georgia. Particle 
tracking results also suggested that the extreme northwest corner of the project area near 
PZ-1 contributed groundwater to the Birch Bay Watershed. Very few particles reached deeper 
layers within the groundwater model. Particles that infiltrated to the weathered or non-
weathered Bellingham glaciomarine drift layers exhibited longer travel times due to the lower 
permeability associated with these hydrostratigraphic units. 

• Qualitative and quantitative evaluation of the numerical model calibration demonstrated that 
the model adequately represents the flow behavior observed from project area surface and 
groundwater data under wet season conditions. 
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DRILLING EQUIPMENT:

REG. NO.

TOP OF CASING ELEVATION AND DATUM:
BORING LOCATION:

DRILLING METHOD:

DEPTH TO
WATER (ft.):

LOGGED BY:

OAKWELLV_TOC (REV. 9/2007)

RESPONSIBLE PROFESSIONAL:

Log of Well No. Explanation

DESCRIPTION

SAMPLING METHOD:

Surface Elevation:

DRILLING CONTRACTOR:

Interval of soil sampled for geotechnical data analysis.

6P
09

10
23

-5
-7

6P
09

10
23

-5
-7

.5

Notes

1. Soil descriptions are in accordance with the USCS as
set forth by ASTM D2488-90 "Standard Practice for
Description and Identification of Soils (Visual-Manual
Procedure)."

2.  Soil color described according to Munsell Color Chart.

3.  Dashed lines separating soil strata represent inferred
boundaries between sampled intervals that may be
abrupt or gradual transitions.

5.  NA = Not applicable.

cementation, react. w/HCl, geo. inter.

Interval of soil sampled for geotechnical analysis using
Shelby tube.

Interval of recovered soil collected with split spoon sampler.

Interval of no recovery.

4.  Solid lines represent approximate boundaries observed
within sample intervals.
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HAMMER WEIGHT:

Gateway Pacific Terminal
Whatcom County, Washington

Project No. 091515338C.01.04

PROJECT:
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TOTAL DEPTH (ft.):

COMPL. CASING:

SCREEN INTERVAL (ft.):

DATE FINISHED:

NAME (USCS): color, moist, % by wt., plast. density, structure,

DATE STARTED:

AND/OR DRILLING REMARKS
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WELL CONSTRUCTION DETAILS

DROP:
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)
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ot

B
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w
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e
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SAMPLES



34
35
50

light brownish gray (2.5Y 6/2), decreasing moisture
content, rootlets

LEAN CLAY with SAND (CL):  grayish brown  (2.5Y 5/2),
moist, 80% fines, 15% fine sand, 5% fine gravel, mottled,
high plasticity

SILT (ML):  dark brown  (10YR 3/3), moist, 90% fines,
10% fine sand, medium plasticity

36
42
50

18
38
45

17
22
35

25
35
38

25
36
40

23
33
38

shell fragments, mottling, increasing moisture content

20
24
37

8
10
11

24
34
39

moist, light olive brown (2.5Y 5/3), mottled

grayish brown (2.5Y 5/2), high plasticity

70% fines, 25% fine to coarse sand, 5% fine gravel

SILTY SAND (SP-SM)

moist, shell fragments, mottling

2" diameter Schedule 40
PVC casing

Schedule 40 PVC well
screen, 0.010-inch slot

Bentonite chip seal

8" diameter borehole

Concrete (Premix Dry
Concrete)

2/12 filter pack sand

19.5

B
lo

w
s/

Project No. 091515338C.01.04

PROJECT:

S
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e

N
o.
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SAMPLES
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M AND/OR DRILLING REMARKS

Whatcom County, Washington

WELL CONSTRUCTION DETAILS

DATE STARTED:

S
am

pl
e

Fo
ot

(fe
et

)
Gateway Pacific Terminal

DEPTH TO
WATER (ft.):

HAMMER WEIGHT:

DESCRIPTION

Log of Well No. PZ-1

L.Hg. 1354

John Long
RESPONSIBLE PROFESSIONAL:

9/21/10Cascade Drilling, Inc.

N 690554.4 E 1180945.4

LOGGED BY:

J. Long

9/21/10

DRILLING EQUIPMENT:

DRILLING METHOD:

DRILLING CONTRACTOR:

BORING LOCATION:
TOP OF CASING ELEVATION AND DATUM:

30 inches

Split-spoon drive sampler [18" x 1.5"]

OAKWELLV_TOC (REV. 9/2007)

COMPL.

DROP:

CME 75 - Track

NAME (USCS): color, moist, % by wt., plast. density, structure,

NANA

9.2 to 19.2

DATE FINISHED:

SCREEN INTERVAL (ft.):

108.37'

2" Sched. 40 PVC
SAMPLING METHOD:

TOTAL DEPTH (ft.):

110.81' (NAVD 88)

140 lb

FIRST

REG. NO.

Hollow-stem auger

Surface Elevation:

cementation, react. w/HCl, geo. inter.

R
ea

di
ng

CASING:



Bottom of boring at 19.5 feet.

12
18
23

12
18
22

18
28
34

LEAN CLAY with SAND (CL): cont.

moist, 75% fines, 15% fine sand, 5% fine gravel, very soft,
high plasticity

8" diameter borehole

DESCRIPTION

cementation, react. w/HCl, geo. inter.

moist, gray (2.5Y 5/1), soft, no mottling

Schedule 40 PVC end cap

Schedule 40 PVC well
screen, 0.010-inch slot

2/12 filter pack sand

Log of Well No. PZ-1 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,

Gateway Pacific Terminal
Whatcom County, Washington

Project No. 091515338C.01.04

PROJECT:
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29

30

31

32

33

Page 2 of 2
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OAKWELLV_TOC (REV. 9/2007)

DRILLING REMARKS
DETAILS AND/OR

WELL CONSTRUCTION
SAMPLES
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SILT (ML):  very dark brown  (10YR 2/2), moist, 90% fines,
10% fine to medium sand, organics, roots, medium
plasticity

75% fines, 15% fine sand, 10% fine gravel, olive brown
(2.5Y 4/3)

moist, shell fragments, mottled

DRILLING METHOD:

SILTY SAND (SM):  light olive brown  (2.5Y 5/3), moist,
90% fine to medium sand, 10% non plastic fines

14
14
15

7
14
15

9
14
15

16
21
23

18
21
23

12
18
20

5
5
5

LEAN CLAY with SAND (CL):  light olive brown  (2.5Y 5/3),
moist, 80% fines, 15% fine sand, 5% fine gravel, mottled,
high plasticity

DRILLING CONTRACTOR:

BORING LOCATION:
TOP OF CASING ELEVATION AND DATUM:

30 inches

Split-spoon drive sampler [18" x 1.5"]

Concrete (Premix Dry
Concrete)

Schedule 40 PVC well
screen, 0.010-inch slot

2/12 filter pack sand

8" diameter borehole

Bentonite chip seal

2" diameter Schedule 40
PVC casing

AND/OR DRILLING REMARKS

S
am

pl
e

(fe
et

)

DRILLING EQUIPMENT:
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SAMPLES WELL CONSTRUCTION DETAILS

Whatcom County, Washington
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PROJECT:
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110.85' (NAVD 88)

Surface Elevation:

John Long

L.Hg. 1354

COMPL.

Log of Well No. PZ-2

DESCRIPTION

D
E

P
TH

RESPONSIBLE PROFESSIONAL:

Fo
ot

9/21/10

107.80'

SAMPLING METHOD:

140 lb J. Long

cementation, react. w/HCl, geo. inter.

FIRST

REG. NO.

Hollow-stem auger

HAMMER WEIGHT:

5.0 to 15.0
O

V
M

N 689686.4 E 1183101.5

19.5

DATE STARTED:

DROP:

CME 75 - Track

NAME (USCS): color, moist, % by wt., plast. density, structure,

2" Sched. 40 PVCNA

TOTAL DEPTH (ft.):
9/21/10
DATE FINISHED:

DEPTH TO
WATER (ft.):

LOGGED BY:

SCREEN INTERVAL (ft.):

OAKWELLV_TOC (REV. 9/2007)

Cascade Drilling, Inc.

CASING:
NA



12
18
22

Schedule 40 PVC end cap

Bentonite chips

11
14
15

7
14
14

9
13
14

12
18
24

LEAN CLAY with SAND (CL): cont.

80% fines, 15% fine sand, 5% fine gravel, grayish brown
(2.5Y 5/2), decreasing mottling

wet

Bottom of boring at 19.5 feet.

12
15
20

8" diameter borehole

Schedule 40 PVC well
screen, 0.010-inch slot

moist, gray (2.5Y 5/1), very soft, shell fragments

11
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15

16
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20

21

22

dark gray (2.5Y 4/1), decrease in shell fragments

PROJECT:
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Whatcom County, Washington
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Gateway Pacific Terminal

WELL CONSTRUCTIONDESCRIPTION
NAME (USCS): color, moist, % by wt., plast. density, structure,

cementation, react. w/HCl, geo. inter.

Log of Well No. PZ-2 (cont'd)

OAKWELLV_TOC (REV. 9/2007)

DETAILS AND/OR
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20
22
27 light olive brown (2.5Y 5/3), decreasing water content

dark grayish brown (2.5Y 4/2), moist, 80% fines, 15% fine
to medium sand, 5% fine well rounded gravel

LEAN CLAY with SAND (CL):  light olive brown  (2.5Y 5/3),
moist, 85% fines, 15% fine to medium sand rusty mottling,
high plasticity

SILT (ML):  very dark brown  (7.5YR 2.5/2), moist, 100%
fines, roots, medium plasticity

7
10
12

7
10
11

9
10
11

14
15
19

11
15
16

moist, 85% fines, 15% fine to medium sand

14
28
31

10
15
28

5
10
15

16
16
19 grayish brown (2.5Y 5/2), no mottling

dark grayish brown (2.5Y 4/2)

shell fragments

moist, 80% fines, 15% fine to medium sand, 5% fine well
rounded gravel

2/12 filter pack sand

2" diameter Schedule 40
PVC casing

Bentonite chip seal

8" diameter borehole

Concrete (Premix Dry
Concrete)

Schedule 40 PVC well
screen, 0.010-inch slot

SAMPLES
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Gateway Pacific Terminal

DATE STARTED:

WELL CONSTRUCTION DETAILS

LOGGED BY:

N 690236.8 E 1186168.7

HAMMER WEIGHT:

DESCRIPTION

Log of Well No. PZ-3

L.Hg. 1354

John Long
RESPONSIBLE PROFESSIONAL:

9/20/10

SAMPLING METHOD:

OAKWELLV_TOC (REV. 9/2007)

J. Long

DEPTH TO
WATER (ft.):

9/20/10

DRILLING EQUIPMENT:

DRILLING METHOD:

DRILLING CONTRACTOR:

BORING LOCATION:
TOP OF CASING ELEVATION AND DATUM:

30 inches

Split-spoon drive sampler [18" x 1.5"]

Cascade Drilling, Inc.

2" Sched. 40 PVC
R

ea
di

ng

DROP:

CME 75 - Track

NAME (USCS): color, moist, % by wt., plast. density, structure,

NANA

7.0 to 16.7

DATE FINISHED:

132.57'

CASING:
19.5

COMPL.

TOTAL DEPTH (ft.):

134.78' (NAVD 88)

140 lb

FIRST

REG. NO.

Hollow-stem auger

Surface Elevation:

cementation, react. w/HCl, geo. inter.

SCREEN INTERVAL (ft.):



very soft, shell fragments

cementation, react. w/HCl, geo. inter.

5
7
10

5
8
10

2/12 filter pack sand

LEAN CLAY with SAND (CL): cont., wet, dark gray (N 4/),
shell fragments

Schedule 40 PVC end cap

Bottom of boring at 19.5 feet.

NAME (USCS): color, moist, % by wt., plast. density, structure,

5
14
18 Bentonite chips

DESCRIPTION

8" diameter borehole

Schedule 40 PVC well
screen, 0.010-inch slot

Log of Well No. PZ-3 (cont'd)
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DRILLING REMARKS
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WELL CONSTRUCTION
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SILT (ML):  very dark brown  (10YR 2/2), dry, 95% fines,
5% fine sand, medium plasticity

decreased mottling, increasing moisture content

dry, 75% fines, 15% fine sand, 10% fine gravel, roots,
rusty mottling

DRILLING EQUIPMENT:

LEAN CLAY with SAND (CL):  light olive brown  (2.5Y 5/3),
dry, 75% fines, 25% fine sand, high plasticity

23
25
28

18
28
30

23
36
40

20
43
50

13
35
40

18
20
20

dry, 80% fines, 15% fine sand, 5% fine gravel, rusty
mottling

DRILLING METHOD:

DRILLING CONTRACTOR:

BORING LOCATION:
TOP OF CASING ELEVATION AND DATUM:

30 inches

Split-spoon drive sampler [18" x 1.5"]

2/12 filter pack sand

Schedule 40 PVC well
screen, 0.010-inch slot

2" diameter Schedule 40
PVC casing

Bentonite chip seal

Concrete (Premix Dry
Concrete)

8" diameter borehole
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J. Long L.Hg. 1354

CASING:

Log of Well No. PZ-4

DESCRIPTION

2" Sched. 40 PVC

HAMMER WEIGHT:

Hollow-stem auger

SAMPLING METHOD:

RESPONSIBLE PROFESSIONAL:

TOTAL DEPTH (ft.):

cementation, react. w/HCl, geo. inter.

Surface Elevation:

159.21' (NAVD 88)

140 lb

FIRST

REG. NO.

157.34'

NA

D
E

P
TH

O
V

M

N 687725.1 E1186276.3

19.5

DATE STARTED:

DROP:

CME 75 - Track

John Long

NA

SCREEN INTERVAL (ft.):

DEPTH TO
WATER (ft.):

LOGGED BY:

5.0 to 15.0

OAKWELLV_TOC (REV. 9/2007)

Cascade Drilling, Inc. DATE FINISHED:
9/23/10

COMPL.

NAME (USCS): color, moist, % by wt., plast. density, structure,



8
9
12

2/12 filter pack sand

Schedule 40 PVC well
screen, 0.010-inch slot

Schedule 40 PVC end cap

Bentonite chips

12
13
15

7
8
8

7
8
8

6
7
8

LEAN CLAY with SAND (CL): cont.

decreased mottling, shell fragments

no mottling, shell fragments

Bottom of boring at 19.5 feet.

6P
09

10
23

-4
-9

8" diameter borehole

gray (2.5Y 5/1), moist, 80% fines, 15% fine sand, 5% fine
gravel, very soft, high plasticity

Gateway Pacific Terminal

olive brown (2.5Y 4/3), wet, 75% fines, 15% fine sand,
10% fine to coarse gravel, shell fragments

PROJECT:
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Whatcom County, Washington
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DETAILS AND/OR
DESCRIPTION

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

Log of Well No. PZ-4 (cont'd)

OAKWELLV_TOC (REV. 9/2007)
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23
23
25

24
36
40

24
34
36

45
17
18

10
12
12

6P
09

10
23

-5
-7

.5
6P

09
10

23
-5

-7

9
12
13

9
12
13

Bentonite chips

Schedule 40 PVC end cap

2/12 filter pack sand

Schedule 40 PVC well
screen, 0.010-inch slot

2" diameter Schedule 40
PVC casing

Bentonite chip seal

no mottling

12
15
17

soft, shell fragments

wet, shell fragments, mottling, roots

75% fines, 15% fine sand, 10% fine gravel

moist, 80% fines, 15% fine sand, 5% fine gravel

LEAN CLAY with SAND (CL):  light olive brown  (2.5Y 5/3),
moist, 75% fines, 25% fine to medium sand, rusty mottling,
high plasticity

SILT with SAND (ML):  very dark brown  (10YR 2/2),
moist, 85% fines, 15% fine to medium sand, roots, medium
plasticity

7

7
9
11

8
9
11

gray (2.5Y 5/1), moist, very soft, shell fragments, high
plasticity

8" diameter borehole

80% fines, 15% fine sand, 5% fine gravel, mottling, roots,
increasing moisture content

Concrete (Premix Dry
Concrete)

Project No. 091515338C.01.04

(fe
et

)
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M

Gateway Pacific Terminal

Page 1 of 3

75% fines, 20% fine sand, 15% fine to coarse gravel, rusty
mottling

Whatcom County, Washington

DATE STARTED:

PROJECT:

DROP:

CME 75 - Track

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

NAME (USCS): color, moist, % by wt., plast. density, structure,

51.5
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w
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WELL CONSTRUCTION DETAILS
AND/OR DRILLING REMARKS

S
am

pl
e

D
E

P
TH

NA

SAMPLES

R
ea

di
ng

Split-spoon drive sampler [18" x 1.5"]

Cascade Drilling, Inc.

OAKWELLV_TOC (REV. 9/2007)

LOGGED BY:

DEPTH TO
WATER (ft.):

9/23/10

DRILLING EQUIPMENT:

DRILLING METHOD:

DRILLING CONTRACTOR:

BORING LOCATION:

30 inches
John Long

TOP OF CASING ELEVATION AND DATUM:

Hollow-stem auger

N 685822.8 E1183393.3

5.0 to 15.0

DATE FINISHED:

SCREEN INTERVAL (ft.):

CASING:
2" Sched. 40 PVC

COMPL.

TOTAL DEPTH (ft.):

93.29' (NAVD 88)

140 lb

9/23/10

REG. NO.RESPONSIBLE PROFESSIONAL:

Surface Elevation:

cementation, react. w/HCl, geo. inter.

J. Long

SAMPLING METHOD:

90.81'

HAMMER WEIGHT:

DESCRIPTION

Log of Well No. PZ-5

L.Hg. 1354

NA
FIRST



LEAN CLAY with SAND (CL): cont.

cementation, react. w/HCl, geo. inter.

6P
09

10
23

-5
-2

0.
5

6P
09

10
23

-5
-2

1

9
11

6
6
7

7
7
8

Native backfill
8
8
9

8" diameter borehole

moist, 85% fines, 15% fine sand, trace gravel

70% fines, 15% fine sand, 15% fine to coarse gravel,
decreasing moisture content

DESCRIPTION
NAME (USCS): color, moist, % by wt., plast. density, structure,

8
8
11

increasing moisture content

Bentonite chips
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22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

Log of Well No. PZ-5 (cont'd)

moist, 75% fines, 15% fine sand, 10% fine to coarse gravel

PROJECT:

Project No. 091515338C.01.04

Whatcom County, Washington

Page 2 of 3

Gateway Pacific Terminal
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DESCRIPTION
NAME (USCS): color, moist, % by wt., plast. density, structure,

80% fines, 15% fine sand, 5% fine gravel

Log of Well No. PZ-5 (cont'd)

SANDY LEAN CLAY (CL)

OAKWELLV_TOC (REV. 9/2007)

DETAILS AND/OR
cementation, react. w/HCl, geo. inter.

Bottom of boring at 51.5 feet.

WELL CONSTRUCTION

8" diameter borehole

Native backfill

8
8
9

LEAN CLAY with SAND (CL): cont., 75% fines, 15% fine
sand, 10% fine gravel

PROJECT:

DRILLING REMARKS

Gateway Pacific Terminal

Page 3 of 3

Whatcom County, Washington

SAMPLES

Project No. 091515338C.01.04
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17
25
27

olive brown (2.5Y 4/3), dry, 75% fines, 15% fine sand, 10%
fine gravel, high plasticity

LEAN CLAY with SAND (CL):  dark grayish brown  (2.5Y
4/2), dry, 70% fines, 20% fine sand, 10% fine gravel,
mottling, high plasticity

LEAN CLAY with GRAVEL (CL):  dark grayish brown
(10YR 4/2), dry, 65% fines, 15% fine to medium sand,
20% fine to coarse gravel, rusty mottling, high plasticity

POORLY GRADED SAND with GRAVEL (SP):  dark
yellowish brown  (10YR 4/4), dry, 75% medium to coarse
sand, 25% fine to coarse well rounded gravel

SILT (ML):  dark gray  (2.5Y 4/1), moist, 100% fines, trace
sand, roots, medium plasticity

31
42
45

16
18
22

16
20
23

21
28
30

increasing moisture content, rusty mottles

16
25
28

25
25
29

35
40
50

6
8
9

19
23
25 80% fines, 15% fine sand, 5% fine gravel

dark grayish brown (2.5Y 4/2), rusty mottling

Schedule 40 PVC well
screen, 0.010-inch slot

2/12 filter pack sand

2" diameter Schedule 40
PVC casing

Bentonite chip seal

8" diameter borehole

Concrete (Premix Dry
Concrete)1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Project No. 091515338C.01.04

PROJECT:

N
o.

N 684229.6 E1181223.9

Whatcom County, Washington
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SAMPLES

D
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P
TH

S
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(fe
et

) AND/OR DRILLING REMARKS
WELL CONSTRUCTION DETAILS

S
am
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e

Gateway Pacific Terminal

Page 1 of 2
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24.0

LOGGED BY:

57.49'

O
V

M

DESCRIPTION

Log of Well No. PZ-6

L.Hg. 1354

John Long
RESPONSIBLE PROFESSIONAL:

9/20/10
B

lo
w

s/

OAKWELLV_TOC (REV. 9/2007)

SAMPLING METHOD:

DEPTH TO
WATER (ft.):

9/20/10

DRILLING EQUIPMENT:

DRILLING METHOD:

DRILLING CONTRACTOR:

BORING LOCATION:
TOP OF CASING ELEVATION AND DATUM:

30 inches

Split-spoon drive sampler [18" x 1.5"]

Cascade Drilling, Inc.

CASING:

DATE STARTED:

DROP:

CME 75 - Track

NAME (USCS): color, moist, % by wt., plast. density, structure,

NANA

14.0 to 23.7

HAMMER WEIGHT:

SCREEN INTERVAL (ft.):

J. Long

2" Sched. 40 PVC
COMPL.

TOTAL DEPTH (ft.):

59.82' (NAVD 88)

140 lb

FIRST

REG. NO.

Hollow-stem auger

Surface Elevation:

cementation, react. w/HCl, geo. inter.

DATE FINISHED:



LEAN CLAY with SAND (CL): cont.

2/12 filter pack sand

Schedule 40 PVC end cap

11
20
38

16
28
35

DESCRIPTION

10
15
18

moist, 75% fines, 15% fine to coarse sand, 10% fine gravel

moist, gray (N 4/), 85% fines, 15% fine sand, shell
fragments, soft, high plasticity

very soft, shell fragments

Bottom of boring at 24.0 feet.

15
27
13

8" diameter borehole

Schedule 40 PVC well
screen, 0.010-inch slot

Gateway Pacific Terminal

16

17
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19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

NAME (USCS): color, moist, % by wt., plast. density, structure,

70% fines, 15% fine sand, 15% fine well rounded gravel,
shell fragments, very soft, high plasticity

PROJECT:

Project No. 091515338C.01.04

Whatcom County, Washington

Page 2 of 2
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ng

cementation, react. w/HCl, geo. inter.

Log of Well No. PZ-6 (cont'd)

OAKWELLV_TOC (REV. 9/2007)
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15
50 for 6"

SANDY LEAN CLAY (CL):  dark grayish brown  (2.5Y 4/2),
moist, 70% fines, 30% fine to medium sand, very hard,
high plasticity

75% fine to coarse sand, 15% fines, 10% fine gravel

SILTY SAND (SM):  dark yellowish brown  (10YR 3/6),
wet, 85% fine to coarse sand, 15% fines, trace gravel

SILT with SAND (ML):  black  (2.5Y 2.5/1), moist, 80%
fines, 20% fine sand, medium plasticity

9
10
20

17
19
20

17
19
20

POORLY GRADED SAND (SP)

27
50 for 6"

POORLY GRADED SAND (SP)

30
50 for 5"

4
50 for 4"

2
3
5

2
4
6

20
30
37

60% fines, 40% fine to medium sand

2/12 filter pack sand

increasing fine sand content

increasing coarse gravel content

SANDY LEAN CLAY (CL)

LEAN CLAY with SAND (CL):  dark grayish brown  (2.5Y
4/2), moist, 80% fines, 20% fine to medium sand, firm,
high plasticity

2" diameter Schedule 40
PVC casing

Bentonite chip seal

8" diameter borehole

Concrete (Premix Dry
Concrete)

Schedule 40 PVC well
screen, 0.010-inch slot

R
ea
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ng
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18.9

Project No. 091515338C.01.04

(fe
et

) WELL CONSTRUCTION DETAILS

S
am

pl
e

Gateway Pacific Terminal

Page 1 of 2

Fo
ot

Whatcom County, Washington

DATE STARTED:

AND/OR DRILLING REMARKS

DRILLING EQUIPMENT:

N 685321.7 E 1179439.2

L.Hg. 1354

Robert Wyckoff
RESPONSIBLE PROFESSIONAL:

12/14/10Cascade Drilling, Inc.

OAKWELLV_TOC (REV. 9/2007)

LOGGED BY:

DESCRIPTION

12/14/10

HAMMER WEIGHT:

DRILLING METHOD:

DRILLING CONTRACTOR:

BORING LOCATION:
TOP OF CASING ELEVATION AND DATUM:

30 inches

Split-spoon drive sampler [18" x 1.5"]

DEPTH TO
WATER (ft.):

TOTAL DEPTH (ft.):

CME 75 - Track

NAME (USCS): color, moist, % by wt., plast. density, structure,

NANA

8.8 to 18.6

DATE FINISHED:

SCREEN INTERVAL (ft.):

CASING:

Log of Well No. PZ-7

COMPL.

DROP:

80.72' (NAVD 88)

140 lb

FIRST

REG. NO.

Hollow-stem auger

Surface Elevation:

cementation, react. w/HCl, geo. inter.

J. Long

SAMPLING METHOD:

78.56'

2" Sched. 40 PVC



6
7
8

12
15
22

LEAN CLAY with SAND (CL): cont., dark gray (N 4/)

shell fragments, wet

Bottom of boring at 18.6 feet.
Schedule 40 PVC end cap

DESCRIPTION
NAME (USCS): color, moist, % by wt., plast. density, structure,

cementation, react. w/HCl, geo. inter.

Log of Well No. PZ-7 (cont'd)

Schedule 40 PVC well
screen, 0.010-inch slot

2/12 filter pack sand

8" diameter borehole

OAKWELLV_TOC (REV. 9/2007)

Gateway Pacific Terminal
Whatcom County, Washington

Project No. 091515338C.01.04

PROJECT:
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5
6
7

Schedule 40 PVC end cap

POORLY GRADED SAND with SILT and GRAVEL
(SP-SM)

POORLY GRADED SAND with GRAVEL (SP):  dark
yellowish brown  (10YR 4/6), moist, 80% fine to coarse
sand, 15% fine gravel, 5% non plastic fines

POORLY GRADED SAND (SP):  strong brown  (7.5YR
4/6), moist, 85% fine to coarse sand, 10% fine gravel, 5%
non plastic fines

SILTY SAND (SM):  black  (10YR 2/1), moist, 70% fine to
medium sand, 30% non plastic fines

7
10
12

18
24
15

15
27
16

7
9
8

SANDY SILT (ML):  olive brown  (2.5Y 4/3), moist, 50%
fines, 50% fine sand, very soft, non plastic

3
4
4

SANDY LEAN CLAY (CL):  light olive brown  (2.5Y 5/3),
moist, 70% fines, 30% fine to medium sand, rusty mottles,
very soft, high plasticity

12
14
12

SANDY LEAN CLAY (CL):  dark grayish brown  (2.5Y 4/2),
moist, 70% fines, 30% fine to medium sand, rusty mottles,
hard, high plasticity

Schedule 40 PVC well
screen, 0.010-inch slot

Bottom of boring at 13.5 feet.

bluish gray (10B 5/1)

increasing moisture content

Native fill

2/12 filter pack sand

2" diameter Schedule 40
PVC casing

Bentonite chip seal

8" diameter borehole

Concrete (Premix Dry
Concrete)

Project No. 091515338C.01.04
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Whatcom County, Washington
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N 683190.8 E 1183752.0

13.5

DATE STARTED:

Fo
ot

AND/OR DRILLING REMARKS
WELL CONSTRUCTION DETAILS

S
am

pl
e

S
am

pl
e NAME (USCS): color, moist, % by wt., plast. density, structure,

(fe
et

)

N
o.

Gateway Pacific Terminal

B
lo

w
s/

BORING LOCATION:

Robert Wyckoff
RESPONSIBLE PROFESSIONAL:

12/15/10Cascade Drilling, Inc.

OAKWELLV_TOC (REV. 9/2007)

LOGGED BY:

DEPTH TO
WATER (ft.):

12/15/10

DRILLING EQUIPMENT:

DROP:

DRILLING CONTRACTOR:

DESCRIPTION

TOP OF CASING ELEVATION AND DATUM:

30 inches

Split-spoon drive sampler [18" x 1.5"]

DRILLING METHOD:

140 lb

NANA

8.3 to 13.1

DATE FINISHED:

SCREEN INTERVAL (ft.):

CASING:
2" Sched. 40 PVC

COMPL.

L.Hg. 1354

29.58' (NAVD 88)

Log of Well No. PZ-8

FIRST

REG. NO.

Hollow-stem auger

Surface Elevation:

cementation, react. w/HCl, geo. inter.

J. Long

SAMPLING METHOD:

27.04'

HAMMER WEIGHT:

CME 75 - Track

TOTAL DEPTH (ft.):



22
50 for 6"

LEAN CLAY with SAND (CL):  olive brown  (2.5Y 4/4),
moist, 75% fines, 25% fine to medium sand, rusty mottles,
firm, high plasticity

SILT with SAND (ML):  very dark brown  (10YR 2/2), wet,
75% fines, 25% fine sand, medium plasticity

7
8
9

10
12
15

4
9
12

8
13
14

8
18
20

trace gravel
9

50 for 6"

trace coarse gravel

12
9
5

1
1
1

Schedule 40 PVC well
screen, 0.010-inch slot

5
21
23

SILTY SAND (SM)

Bentonite chip seal

75% fines, 25% fine to medium sand

SANDY LEAN CLAY (CL)

increasing moisture content, soft

trace gravel

trace coarse gravel

2/12 filter pack sand

8" diameter borehole

Concrete (Premix Dry
Concrete)

2" diameter Schedule 40
PVC casing

18.3

S
am

pl
e

Project No. 091515338C.01.04
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SAMPLES
AND/OR DRILLING REMARKS

WELL CONSTRUCTION DETAILS

Whatcom County, Washington
S

am
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e

DATE STARTED:

Fo
ot

(fe
et

)

N
o.

Gateway Pacific Terminal

12/15/10

N 685341.6 E1183614.3

Log of Well No. PZ-9

L.Hg. 1354

Robert Wyckoff
RESPONSIBLE PROFESSIONAL:

12/15/10Cascade Drilling, Inc.

OAKWELLV_TOC (REV. 9/2007)

HAMMER WEIGHT:

DEPTH TO
WATER (ft.):

88.01'

DRILLING EQUIPMENT:

DRILLING METHOD:

DRILLING CONTRACTOR:

BORING LOCATION:
TOP OF CASING ELEVATION AND DATUM:

30 inches

Split-spoon drive sampler [18" x 1.5"] LOGGED BY:

COMPL.

DROP:

CME 75 - Track

NAME (USCS): color, moist, % by wt., plast. density, structure,

NANA

8.1 to 17.9

DATE FINISHED:

SCREEN INTERVAL (ft.):

DESCRIPTION

2" Sched. 40 PVC
R

ea
di

ng

TOTAL DEPTH (ft.):

89.86' (NAVD 88)

140 lb

FIRST

REG. NO.

Hollow-stem auger

Surface Elevation:

cementation, react. w/HCl, geo. inter.

J. Long

SAMPLING METHOD:

CASING:



19
20
24

12
15
14

LEAN CLAY with SAND (CL): cont., moist, dark gray (N
4/), 80% fines, 20% fine to medium sand, rusty mottling,
very soft
wet

Bottom of Boring at 18.3 feet.

Schedule 40 PVC end cap

DESCRIPTION
NAME (USCS): color, moist, % by wt., plast. density, structure,

cementation, react. w/HCl, geo. inter.

moist, very soft

8" diameter borehole

Schedule 40 PVC well
screen, 0.010-inch slot

2/12 filter pack sand

Log of Well No. PZ-9 (cont'd)
Gateway Pacific Terminal

OAKWELLV_TOC (REV. 9/2007)

Whatcom County, Washington

Project No. 091515338C.01.04
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13
18
20

Split-spoon drive sampler [18" x 1.5"]

LEAN CLAY with SAND (CL):  olive brown  (2.5Y 4/3),
moist, 75% fines, 25% fine to medium sand, trace gravel,
mottled, firm, high plasticity

POORLY GRADED SAND (SP)

65% fines, 30% fine to coarse sand, 5% fine gravel

SANDY LEAN CLAY (CL):  olive brown  (2.5Y 4/3), moist,
70% fines, 30% fine to coarse sand, trace gravel, rusty
mottling, high plasticity

wet, olive brown (2.5Y 4/4), roots

SILTY SAND (SM):  dark reddish brown  (5YR 2.5/2),
moist, 80% fine to medium sand, 20% non plastic fines,
grass roots

10
15
32

6
20
23

13
18
30

20
40
50

23
33
48

20
40
60

5
6
7

4
4
6

8
22
24

Schedule 40 PVC well
screen, 0.010-inch slot

2" diameter Schedule 40
PVC casing

Native Fill

Bentonite chip seal

8" diameter borehole

Concrete (Premix Dry
Concrete)

O
V

M
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SAMPLES

30 inches

S
am

pl
e

N 687204.9 E 1181030.0

Gateway Pacific Terminal

Page 1 of 2

AND/OR DRILLING REMARKS

Whatcom County, Washington

WELL CONSTRUCTION DETAILS

OAKWELLV_TOC (REV. 9/2007)

D
E

P
TH

106.52'

HAMMER WEIGHT:

DESCRIPTION

Log of Well No. PZ-10

L.Hg. 1354

Robert Wyckoff
RESPONSIBLE PROFESSIONAL:
J. Long

Cascade Drilling, Inc.

cementation, react. w/HCl, geo. inter.

LOGGED BY:

DEPTH TO
WATER (ft.):

12/13/10

DRILLING EQUIPMENT:

DRILLING METHOD:

DRILLING CONTRACTOR:

BORING LOCATION:
TOP OF CASING ELEVATION AND DATUM:

12/13/10
SCREEN INTERVAL (ft.):

22.7

DATE STARTED:

DROP:

CME 75 - Track

NAME (USCS): color, moist, % by wt., plast. density, structure,

NANA
SAMPLING METHOD:

DATE FINISHED:

(fe
et

)

CASING:
2" Sched. 40 PVC

COMPL.

TOTAL DEPTH (ft.):

108.77' (NAVD 88)

140 lb

FIRST

REG. NO.

Hollow-stem auger

Surface Elevation:

12.6 to 22.4



POORLY GRADED SAND (SP)

15
30
35

11
18
28

7
10
14

10
15
50

Schedule 40 PVC well
screen, 0.010-inch slot

SANDY LEAN CLAY (CL):  olive brown  (2.5Y 4/3), moist,
65% fines, 30% fine to coarse sand, 5% fine gravel, high
plasticity

8" diameter borehole

LEAN CLAY with SAND (CL):  olive brown  (2.5Y 4/3),
moist, 80% fines, 20% fine to medium sand, trace gravel,
high plasticity
dark gray (N 4/), moist, firm, high plasticity
increased mottling

very soft5
10
52

Schedule 40 PVC end cap

2/12 filter pack sand

DESCRIPTION

Bottom of boring at 22.7 feet.
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PROJECT:

Project No. 091515338C.01.04

Gateway Pacific Terminal

Page 2 of 2

SAMPLES

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

Log of Well No. PZ-10 (cont'd)
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50 for 6"

POORLY GRADED SAND with SILT and GRAVEL
(SP-SM):  olive brown  (2.5Y 4/4), moist, 75% fine to
coarse sand, 15% fine to coarse gravel, 10% non-plastic
fines

SANDY LEAN CLAY (CL):  dark olive brown  (2.5Y 3/3),
moist, 70% fines, 30% fine to medium sand, roots, medium
plasticity

75% fines, 25% fine sand, trace gravel

SILT with SAND (ML):  very dark brown  (10YR 2/2),
moist, 85% fines, 15% fine sand, organics, roots,
non-plastic

12
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23
27

19
50 for 5"

7
8
9

Schedule 40 PVC well
screen, 0.010-inch slot

22
50 for 5"

hard

20
50 for 5"

4
10
10

2
5
8

12
14
15

SANDY LEAN CLAY (CL):  olive brown  (2.5Y 4/3), moist,
70% fines, 30% fine to medium sand, rusty mottles, very
hard, high plasticity

trace gravel

80% fines, 20% fine sand, firm, no mottling, no blueish
gray streaking

LEAN CLAY with SAND (CL):  olive brown  (2.5Y 4/3),
75% fines, 15% fine sand, 10% fine gravel, soft

blueish gray streaking

2/12 filter pack sand

2" diameter Schedule 40
PVC casing

Bentonite chip seal

8" diameter borehole

Concrete (Premix Dry
Concrete)

Whatcom County, Washington

R
ea

di
ng

Project No. 091515338C.01.04

PROJECT:

SAMPLES

Gateway Pacific Terminal

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

D
E

P
TH

O
V

M
18.8

AND/OR DRILLING REMARKS
WELL CONSTRUCTION DETAILS

S
am

pl
e

S
am

pl
e

Fo
ot

Page 1 of 2

(fe
et

)

N
o.

B
lo

w
s/

DATE STARTED:

DRILLING EQUIPMENT:

N 686636.8 E 189624.3

L.Hg. 1354

Robert Wyckoff
RESPONSIBLE PROFESSIONAL:

12/17/10Cascade Drilling, Inc.

OAKWELLV_TOC (REV. 9/2007)

LOGGED BY:

DESCRIPTION

12/17/10

HAMMER WEIGHT:

DRILLING METHOD:

DRILLING CONTRACTOR:

BORING LOCATION:
TOP OF CASING ELEVATION AND DATUM:

30 inches

Split-spoon drive sampler [18" x 1.5"]

DEPTH TO
WATER (ft.):

TOTAL DEPTH (ft.):

CME 75 - Track

NAME (USCS): color, moist, % by wt., plast. density, structure,

NANA

8.6 to 18.4

DATE FINISHED:

SCREEN INTERVAL (ft.):

CASING:

Log of Well No. PZ-11

COMPL.

DROP:

203.41' (NAVD 88)

140 lb

FIRST

REG. NO.

Hollow-stem auger

Surface Elevation:

cementation, react. w/HCl, geo. inter.

J. Long

SAMPLING METHOD:

202.04'

2" Sched. 40 PVC



7
12
17

10
10
10

LEAN CLAY with SAND (CL): cont., light olive brown (2.5Y
5/3)

very soft

Bottom of boring at 18.8 feet.

Schedule 40 PVC end cap

DESCRIPTION
NAME (USCS): color, moist, % by wt., plast. density, structure,

cementation, react. w/HCl, geo. inter.

dark greenish gray (5GY 4/1)

8" diameter borehole

Schedule 40 PVC well
screen, 0.010-inch slot

2/12 filter pack sand

Log of Well No. PZ-11 (cont'd)
Gateway Pacific Terminal

OAKWELLV_TOC (REV. 9/2007)

Whatcom County, Washington

Project No. 091515338C.01.04
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20
50 for 5"

trace gravel, decreasing roots

SANDY LEAN CLAY (CL):  dark grayish brown  (2.5Y 4/2),
moist, 70% fines, 30% fine to medium sand, soft, high
plasticity

SILT with SAND (ML):  very dark gray  (2.5Y 3/1), moist,
85% fines, 15% fine sand, roots, organics, medium
plasticity

7
8
8

7
9
11

12
18
22

5
10
15

19
20
23

2/12 filter pack sand

50 for 6"

LEAN CLAY with SAND (CL):  dark grayish brown  (2.5Y
4/2), 80% fines, 20% fine sand, rusty mottles with blueish
gray streaking, increasing moisture

12
10
8

5
6
11

50 for 6"

SILTY SAND (SM)

SILT WITH SAND (ML)

SANDY LEAN CLAY (CL)

gray (2.5Y 5/1), shell fragments, decreased rusty mottling

trace gravel, grayish brown (2.5Y 5/2)

SANDY LEAN CLAY (CL)

trace coarse gravel

2" diameter Schedule 40
PVC casing

Schedule 40 PVC well
screen, 0.010-inch slot

Bentonite chip seal

8" diameter borehole

Concrete (Premix Dry
Concrete)1
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DATE STARTED:

DRILLING EQUIPMENT:

N 689119.1 E1184815.2

L.Hg. 1354

Robert Wyckoff
RESPONSIBLE PROFESSIONAL:

12/16/10Cascade Drilling, Inc.

OAKWELLV_TOC (REV. 9/2007)

LOGGED BY:

DESCRIPTION

12/16/10

HAMMER WEIGHT:

DRILLING METHOD:

DRILLING CONTRACTOR:

BORING LOCATION:
TOP OF CASING ELEVATION AND DATUM:

30 inches

Split-spoon drive sampler [18" x 1.5"]

DEPTH TO
WATER (ft.):

TOTAL DEPTH (ft.):

CME 75 - Track

NAME (USCS): color, moist, % by wt., plast. density, structure,

NANA

8.3 to 18.1

DATE FINISHED:

SCREEN INTERVAL (ft.):

CASING:

Log of Well No. PZ-12

COMPL.

DROP:

121.73' (NAVD)

140 lb

FIRST

REG. NO.

Hollow-stem auger

Surface Elevation:

cementation, react. w/HCl, geo. inter.

J. Long

SAMPLING METHOD:

119.74'

2" Sched. 40 PVC



6
6
5

LEAN CLAY with SAND (CL): cont., dark blueish gray (5B
4/1), moist, 85% fines, 15% fine sand, trace gravel,  very
soft

75% fines, 15% fine sand, 10% fine gravel

Bottom of boring at 18.4 feet.
Schedule 40 PVC end cap

DESCRIPTION
NAME (USCS): color, moist, % by wt., plast. density, structure,

cementation, react. w/HCl, geo. inter.

Log of Well No. PZ-12 (cont'd)

8" diameter borehole

Schedule 40 PVC well
screen, 0.010-inch slot

2/12 filter pack sand

OAKWELLV_TOC (REV. 9/2007)

Project No. 091515338C.01.04

Gateway Pacific Terminal

Page 2 of 2
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APPENDIX B 

Well Reports
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APPENDIX C 

Laboratory Reports for Water Quality Analyses
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AMEC Environment & Infrastructure, Inc. 
11810 North Creek Parkway N 
Bothell, Washington 98011 
(425) 368-1000 Phone 
(425) 368-1001 Facsimile 
www.amec.com  

Memo    

To: Robert Wyckoff Project: 091515338C 
From: Crystal Neirby cc: Project File 
Tel: (206) 342-1760  
Fax: (206) 342-1761  
Date: June 21, 2011  
 
Subject: Pacific International Terminals, Inc. Whatcom County, Washington 

Groundwater and Surface Water Sampling Summary Data Quality Review 
Sample Delivery Groups (SDGs): SH35, SH52, SR71, SR88, and SS17 

 
This memorandum presents a summary data quality review for analyses of 24 primary groundwater 
samples, one groundwater field duplicate, six primary surface water samples, and three trip blanks 
collected on February 2 and 3 and April 14 and 15, 2011. The samples were submitted to Analytical 
Resources (ARI), a Washington State Department of Ecology certified laboratory, located in Tukwila, 
Washington.  

The samples were selectively analyzed for the following: 

• Semivolatile organic compounds (SVOCs) by U.S. Environmental Protection Agency (EPA) 
Method 8270D; 

• Total petroleum hydrocarbons (TPH) as gasoline by Ecology Method NWTPH-Gx; 

• Benzene, toluene, ethylbenzene, and xylenes (BTEX) by EPA Method 8021B; 

• TPH hydrocarbon identification by Ecology Method NWTPH-HCID; 

• Alkalinity by Standard Methods SM2320; 

• Conductivity by EPA Method 120.1; 

• Total dissolved solids (TDS) by EPA Method 160.1; 

• Total suspended solids (TSS) by EPA Method 160.2; 

• Salinity by Standard Methods SM2320B; 

• Anions (chloride, fluoride, nitrate, sulfate, and orthophosphorus phosphate) by EPA Method 
300.0;  

• Total metals (calcium, magnesium, potassium, and sodium) by EPA Method 6010B; and 

• Ammonia by EPA Method 350.1. 

The sample IDs, sample collection date, laboratory sample ID, and the analyses conducted on the 
samples are listed in the table below. 
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Sample ID 

Sample 
Collection 
Date 

Laboratory 
Sample ID Requested Analyses 

PZ-11-0211 2/2/2011 SH35A alkalinity, anions, ammonia, TDS, TSS, total metals 
PZ-09-0211 2/2/2011 SH35B alkalinity, anions, ammonia, TDS, TSS, total metals 
PZ-08-0211 2/2/2011 SH35C alkalinity, anions, ammonia, TDS, TSS, total metals 
SW-03-0211 2/2/2011 SH35D alkalinity, anions, ammonia, TDS, TSS, total metals, 

conductivity, salinity 
PZ-07-0211 2/2/2011 SH35E alkalinity, anions, ammonia, TDS, TSS, total metals 
PZ-06-0211 2/2/2011 SH35F alkalinity, anions, ammonia, TDS, TSS, total metals 
PZ-05-0211 2/2/2011 SH35G alkalinity, anions, ammonia, TDS, TSS, total metals 
PZ-03-0211 2/3/2011 SH52A alkalinity, anions, ammonia, TDS, TSS, total metals 
PZ-12-0211 2/3/2011 SH52B alkalinity, anions, ammonia, TDS, TSS, total metals 
SW-01-0211 2/3/2011 SH52C alkalinity, anions, ammonia, TDS, TSS, total metals, 

conductivity, salinity 
PZ-02-0211 2/3/2011 SH52D alkalinity, anions, ammonia, TDS, TSS, total metals 
PZ-01-0211 2/3/2011 SH52E alkalinity, anions, ammonia, TDS, TSS, total metals 
PZ-10-0211 2/3/2011 SH52F alkalinity, anions, ammonia, TDS, TSS, total metals 
PZ-04-0211 2/3/2011 SH52G alkalinity, anions, ammonia, TDS, TSS, total metals 
SW-02-0211 2/3/2011 SH52H alkalinity, anions, ammonia, TDS, TSS, total metals, 

conductivity, salinity 
PZ-03-0411 4/13/2011 SR71A all 
PZ-12-0411 4/13/2011 SR71B all 
PZ-02-0411 4/13/2011 SR71C all 
SW-01-0411 4/13/2011 SR71D all 
PZ-01-0411 4/13/2011 SR71E all 
PZ-01-D-0411 4/13/2011 SR71F all 
Trip Blank 4/13/2011 SR71G TPH-Gas/BTEX 
PZ-11-0411 4/14/2011 SR88A all 
PZ-04-0411 4/14/2011 SR88B all 
PZ-07-0411 4/14/2011 SR88C all 
PZ-06-0411 4/14/2011 SR88D all 
Trip Blank 4/14/2011 SR88E TPH-Gas/BTEX 
SW-02-0411 4/15/2011 SS17A all 
PZ-10-0411 4/15/2011 SS17B all 
SW-03-0411 4/15/2011 SS17C all 
PZ-08-0411 4/15/2011 SS17D all 
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Sample ID 

Sample 
Collection 
Date 

Laboratory 
Sample ID Requested Analyses 

PZ-09-0411 4/15/2011 SS17E all 
PZ-05-0411 4/15/2011 SS17F all 
Trip Blank 4/15/2011 SS17G TPH-Gas/BTEX 
 

Upon receipt by the laboratory, the sample jar information was compared to the chain-of-custody 
forms. The temperatures of the coolers were recorded as part of the check-in procedure, and were 
less than the maximum acceptable temperature of 6°C.  

The following was noted by the laboratory upon sample receipt: 

• SDGs SR88 and SS17: Small bubbles (approximately 2 millimeters in size) were observed in 
the trip blanks associated with these SDGs. The laboratory proceeded with analysis using 
unaffected vials where possible, and sample results are not affected. 

The analytical results for these samples were reviewed in accordance with the requirements specified 
in EPA National Functional Guidelines (EPA, 2010, 2008), the analytical methods referenced by the 
laboratory, AMEC data review procedures, and the laboratory quality control limits. The EPA 
guidelines referenced above were written specifically for the Contract Laboratory Program and have 
been modified for the purposes of this data quality review where they differ from EPA SW-846 method 
requirements. 

The certified laboratory reports were reviewed to assess the following: chain-of-custody compliance; 
holding time compliance; presence or absence of laboratory contamination as demonstrated by 
method and trip blanks; standard reference material (SRM), laboratory control samples (LCS), and 
matrix spike (MS) samples; surrogate recoveries; analytical precision as the relative percent 
difference between replicate sample results (i.e., laboratory and field duplicates) or MS and matrix 
spike duplicates (MSD). This data quality review did not include validation of the raw analytical data. 

Samples were analyzed for the methods identified in the introduction to this report and were evaluated 
for the following criteria. 

1. Holding Times – Acceptable 

2. Blanks – Acceptable  

3. SRM – Acceptable 

4. LCS – Acceptable except as noted: 
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SDG SS17 
SVOCs by EPA 8270D: The laboratory control sample duplicate (LCSD) recovery for 
2,4-dimethylphenol was 19.2 percent, less than the control limits of 29 to 100 percent. The 
associated LCS recovery was within the control limits; however, the LCS/LCSD relative 
percent difference was 64.1 percent, greater than the control limit of 30 percent. The low 
recovery equates to a low bias in the samples, and 2,4-dimethylphenol was not detected in the 
associated samples. Therefore, the results are qualified as estimated and flagged with a “UJ.” 

BTEX by EPA 8021B: The LCS recovery for benzene was 123 percent, greater than the 
control limits of 73 to 120 percent. The associated LCSD recovery was within the control limits. 
The high recovery equates to a high bias in the samples and benzene was not detected in the 
associated samples. Therefore, the benzene results are not affected and are not qualified. 

5. MS/MSD – Acceptable 

MS/MSD samples were not analyzed with project samples for every analysis. For analyses in 
which a project specific MS/MSD was not reported, sample results were evaluated based on 
the laboratory control sample results. 

6. Surrogates – Acceptable 

7. Reporting Limits and Laboratory Flags – Acceptable: 

SDG SR71 
SVOCs by EPA 8270D: The laboratory indicated in the case narrative, and with a “Q” flag on 
the LCS/LCSD results, that the recoveries for 3-nitroaniline and 4-nitroaniline were less than 
the control limits in the continuing calibration (CCAL) associated with samples analyzed on 
April 20, 2011. The recovery for 2,2’-oxybis (1-chlorophenol) was greater than the control limits 
in the same CCAL. 3-Nitroaniline and 4-nitroaniline were not detected in the associated 
samples; therefore, the results are qualified as estimated and flagged with a “UJ” due to the 
possible low analytical bias. The high recoveries equate to a high bias in the samples, and 
2,2’-oxybis (1-chlorophenol) was not detected in the samples. Therefore, sample results are 
not affected and are not qualified. 

SDG SS17 
SVOCs by EPA 8270D: The laboratory indicated in the case narrative, and with a “Q” flag on 
the LCS/LCSD results, that the recoveries for 4-chloroaniline and 2,4-dinitrophenol were less 
than the control limits in the CCAL associated with samples analyzed on April 27, 2011. The 
recovery for 2,2’-oxybis (1-chlorophenol) was greater than the control limits in the same CCAL. 
4-Chloroaniline and 2,4-dinitrophenol were not detected in the associated samples; therefore, 
the results are qualified as estimated and flagged with a “UJ” due to the possible low analytical 
bias. The high recoveries equate to a high bias in the samples, and 2,2’-oxybis (1-
chlorophenol) was not detected in the samples. Therefore, sample results are not affected and 
are not qualified. 
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OVERALL ASSESSMENT OF DATA 

The ARI SDG Numbers SH35, SH52, SR71, SR88, and SS17 are 100 percent complete. The data 
usability is based on EPA’s guidance documents. Few problems were identified and analytical 
performance was generally within specified limits. The data are acceptable and meet the project’s 
data quality objectives. Sample identifications and qualified results are summarized in the table below.  

Sample ID Qualified Analyte Qualified Result Units Qualifier Reason 
PZ-11-0211 none    
PZ-09-0211 none    
PZ-08-0211 none    
SW-03-0211 none    
PZ-07-0211 none    
PZ-06-0211 none    
PZ-05-0211 none    
PZ-03-0211 none    
PZ-12-0211 none    
SW-01-0211 none    
PZ-02-0211 none    
PZ-01-0211 none    
PZ-10-0211 none    
PZ-04-0211 none    
SW-02-0211 none    
PZ-03-0411 3-nitroaniline 

4-nitroaniline 
5.0 UJ 
5.0 UJ 

µg/L CCAL Recovery 

PZ-12-0411 3-nitroaniline 
4-nitroaniline 

5.0 UJ 
5.0 UJ 

µg/L CCAL Recovery 

PZ-02-0411 3-nitroaniline 
4-nitroaniline 

5.0 UJ 
5.0 UJ 

µg/L CCAL Recovery 

SW-01-0411 3-nitroaniline 
4-nitroaniline 

5.0 UJ 
5.0 UJ 

µg/L CCAL Recovery 

PZ-01-0411 3-nitroaniline 
4-nitroaniline 

5.0 UJ 
5.0 UJ 

µg/L CCAL Recovery 

PZ-01-D-0411 3-nitroaniline 
4-nitroaniline 

5.0 UJ 
5.0 UJ 

µg/L CCAL Recovery 

Trip Blank none    
PZ-11-0411 none    
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Sample ID Qualified Analyte Qualified Result Units Qualifier Reason 
PZ-04-0411 none    
PZ-07-0411 none    
PZ-06-0411 none    
Trip Blank none    
SW-02-0411 2,4-dimethylphenol 

4-chloroaniline 
2,4-dinitrophenol 

1.0 UJ 
5.0 UJ 
10 UJ 

µg/L LCS/LCSD Recovery 
CCAL Recovery 

PZ-10-0411 2,4-dimethylphenol 
4-chloroaniline 
2,4-dinitrophenol 

1.0 UJ 
5.0 UJ 
10 UJ 

µg/L LCS/LCSD Recovery 
CCAL Recovery 

SW-03-0411 2,4-dimethylphenol 
4-chloroaniline 
2,4-dinitrophenol 

1.0 UJ 
5.0 UJ 
10 UJ 

µg/L LCS/LCSD Recovery 
CCAL Recovery 

PZ-08-0411 2,4-dimethylphenol 
4-chloroaniline 
2,4-dinitrophenol 

1.0 UJ 
5.0 UJ 
10 UJ 

µg/L LCS/LCSD Recovery 
CCAL Recovery 

PZ-09-0411 2,4-dimethylphenol 
4-chloroaniline 
2,4-dinitrophenol 

1.0 UJ 
5.0 UJ 
10 UJ 

µg/L LCS/LCSD Recovery 
CCAL Recovery 

PZ-05-0411 2,4-dimethylphenol 
4-chloroaniline 
2,4-dinitrophenol 

1.0 UJ 
5.0 UJ 
10 UJ 

µg/L LCS/LCSD Recovery 
CCAL Recovery 

Trip Blank none    
 
Abbreviations 
CCAL = continuing calibration 
LCS/D = laboratory control sample\duplicate 
µg/L = micrograms per liter 
 

REFERENCES 

EPA (US Environmental Protection Agency), 2010, US EPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Superfund Data Review: EPA 540-R-10-011, January. 

EPA, 2008, U.S. EPA Contract Laboratory Program National Functional Guidelines for Superfund 
Organic Methods Data Review: EPA 540-R-08-001, June. 

















































































































J/ E Analytical Resources, lncorporated

-J/- Analvtical Chemists and Consultants\t

WES,INC
Client Services Manager
206.695.621t
k e I brb f_cJ,aril ab s..c b m
wurv.arilabs.com

May 3,20L1

Niklas Bacher
AMEC
600 University Street, Suite 1020
Seattle. WA 98101

Client Project: Gateway Pacific Terminal (GPT)
ARI ID: SR71

Dear Mr. Bacher:

Please find enclosed the original chain of custody (COC) records and the final results for the
samples from the project referenced above. Six water samples were received in good
condition on April 14,2OlI.

The samples were analyzed for Total Metals, HCID, SVOCs, NWTPH-Gx plus BTEX and
general chemistry parameters, as requested on the COC.

The SVOCs CCAL is out of control low for all associated FORM III "Q" flagged analytes
with the exception of 2,2'-Oxybis(1-Chloropropane) which is out of control high. All
associated samples that contain analyte have been flagged with a "Q" qualifier.

There were no other anomalies with these samples.

A copy of these reports and all associated raw data will remain on file with ARI. If you have
any questions or require additional information, please contact me at your convenience.

Respectfully,

Page 1 of

4611 South 1 34th Place, Suite 1 00 . Tukwila WA 981 68 . 206-695-6200 . 206-695-62O1 fax
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SampJ.e fD

sampre rD cross Reference Report il3bil8lb@
INCORPOFATED

ARf Job No: SR71
Client: Amec Geomatrix

Project Event: N/A
Project Name: GPT

ARI ARI
Lab ID LIMS ID l'tratrix SampJ.e Date/Time VTSR

1. PZ-03-O4LL
2. PZ-I2-0471
3. PZ-02-04LL
4. SW-01-0411
5. PZ-01-0411
6. PZ-01-D-0411
I IT1n Rlinra

SR71A 1,I-81,44 Water 04/1,3/1,1 09:50 04/14/71, 09:45
SR71B 11-8145 Water 04/L3/17 11:10 04/I4/7I 09245
sR71C 11-8146 Water 04/1,3/11 12235 04/I4/71- 09245
SR71D Ll-8]-47 Water 04/I3/I7 13:15 04/14/71 09t45
SR71E 11-8148 Water 04/1.3/1,1 14:00 04/I4/71- 09:45
SR71F 11-8149 Water 04/L3/L1 14:10 04/14/I7 O9245
SR71G 11-8150 Water 04/L3/1"1 04/I4/II 09245

Printed 04/14/II



JtA Analytical Resources, Incorporated

a, Analytical Chemists and Consultants Gooler Receipt Form

AR,c,ienr 4n e c [jn x , QPiProject Name:

Complete custody forms and attach all shipping documenb

Delivered Ov, fO-b UPs'courier Hand Delivered Other:-
rrackins *",Y7\{ lrlcni {(H *o

YES

ffi
@

NO

NO

lf cooler temperature is out of compliance fill out form 00070F
t4 11CoolerAccepteaoy: | | I I oate:

COC No(s):

Assigned ARI Job No:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Temp Gun lD#:

Log-ln Phase:

Was a temperature blank included in the cooler?

whatkind orpackins materiarwas used? ... ;r@D; @;;;;:;; @ Foam Brock

Was sufficient ice used (if appropriate)? ... ... ...... ... ..

Were all bottles sealed in individual plastic bags?

Did all boftles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

-Wdre all bottbs used e6ir€ct=for the-reques-fod anal)rses? ..::.....:..-.................:...............................

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? .. . ... ... .

Date VOC Trip Blank was made

Was Sample Split byARl :

Samples Logged by:

Notify Project Manager of

Paper Ot

NA

NA

NA

NO

NO

NO
'NO

NO

NO

Split

uamDle tu on tsotlte Samole lD on COG Sample lD on Bottle Sample lD on COC

Additional Notes, Discrepancieg & Resolufons.'

Bv: Date:

reSubblBi'
-4 mm

,r lC-O*l
>.!l mal

fi*$
Small ) "sm"

Peabubbles ) *pb"

Large ) t'lg"

Headspace ) "hs"

0016F
3t2t"to

Cooler Receipt Form Revision 014



ORGANICS AI{AIYSIS DATA SHEET
NWTPH-HCID Method bv GCIFID
Page 1 of 1
Matrix: Water

Data Rel-ease Authorized:
Reported: 04 /18/1,1,

ARI TD Sample fD
Extraction Analysis

Date Date DL

ffi

txsbfisrb@
INCORPORATED

GeomatrixQC Report No: SR71-Amec
Prni cct : GPJ

Range Reeu1t

MB-041511 Method Bl-ank
t1,-8I44

04/L5/11" 04/16/1_1 1.0

04/1,5/rt 04/1.6/1.1, 1.0

04/L5/1r O4/:-6/r1. 1.0

04/1,5/1,1. 04/1,6/1,1. 1.0

04/15/1.1, 04/1,6/]-1, 1.0

04/1,5/1_1_ 04/1_6/1_1_ 1.0

o4/15/7r o4/76/L1 1.0

SR7 14
7L-8144

PZ-03-0411
HC ID:

udJ

Dies el-
oil_
o-Terphenyl

uaD
Di-esel-
oil
a-'l'arnhonrrl

Diesel-
oil_
o-Terphenyl

udD

Diesel
oil_
n-"l"arnhanrr'l

udD

Diese.l-
oil
n-rlarntronrrl

DieseI
oi_l_
n-'l'arnhanrrl

Diesel-
oil_
n-tTarnhanrrl

< 0.25
< 0.50
< 0.50
95.08

< o.25
< 0.50
< 0.50
99.0?

< o.25
< 0.50
< 0.50
96 .32

< o.25
< 0.50
< 0.50
L02Z

< 0.25
< 0.50
< 0.50
84.92

< 0.25
< 0.50
< 0.50
93.42

< o.25
< 0.50
< 0.50
99.0?

U

U
U

sR718 PZ-72-O4LL
11-8145 HC rD:

sR71C PZ-02-04II
11-8146 HC rD:

sR71D SW-01-0411
7L-8747 HC rD:

sR71E PZ-0I-047L
11-8148 HC rD:

sR? 1E PZ-01-D-04 11
11-8149 HC ID:

U
U
U

U

U

U

U

U

U

U

U
U

U
U

U

U
U
U

Reported in mglL (ppm)

Gas vaf ue based on total- peaks j-n the range f rom Tol-uene to C12.
Diesel val-ue based on the total- peaks in the range from C12 to C24
Oil- value based on the total peaks in the ranse from C24 to C38.

FORM I



ai35ilsrb@
INCORPORATEDORGAIIICS A}IAIYSIS DATA SHEET

NI{TPH-HCID t'tethod by GCIFID
Page 1 of 1

Lab Sample ID: LCS-041511
LIMS ID:11-8144
Matrix: Water
Data Rel"ease Authorized:
Reported: O4/1-8/71, !

Date Extracted LCS/LCSD: 0

Date Anal"yzed LCS: 04/16/!

4/15/LL

1 10:11

Spike LCS
LCS Added-LCS RecoverJ

SanpJ-e ID: LCS-041511
LCSILCSD

QC Report No: SR?1-Amec Geomatrix
Proj ect: GPT

Date SampJ-ed: 04/L3/Il
Date Received: 04/14/LJ,

Sample Amount LCS:
LCSD:

Final- Extract Vofume LCS:
LCSD:

Dil-ution Factor LCS:
T /ref\.

Spike
LCsD Added-LCSD

LCSD: 04/16/L1 10:35
lnstrument/Analyst LCS: FIDlMS

LCSD: FID/MS

500 mL
500 mL
1.0 mL
].U ML
1.00
1.00

LCSD
Recov€ryRange

D.iesel 3.0? 3.00 IO2Z 2.87 3. 00

HCID Surrogate Recoverlz

o-Terphenyl

Resul-ts reported i-n mgll,
RPD calculated using sampLe concentrations per SW846.

95.73 6.72

LCS &CSD
99.13 90.5?

FORM III



fii*f;srb@
INGORPORATED

Matrix: Water

(o-TER) o-Terphenyl

MB-041511
LCS-041511
LCSD- 0 41_ 511
PZ-03-0411
PZ-1_2-0 41_7
PZ-Q2-04Lt
sw-01-0411
PZ-0I-041,1
PZ-01-D-04 11

HCrD SURROGATE RECOVERY SUIiMARY

QC Report No: SRTL-Amec Geomatrix--
Prn-antt liu'l

Client ID O-TER TOT OUT

95.0? 0
99.18 0
90.5? 0
99.02 0
96. 3? 0
7022 0

84.9? 0
93.42 0
99.0? 0

LCS/MB LIMITS

(55-110)

QC LTMTTS

(s0-150)

Prep Method: SW3510C
Log Number Range: 11-8144 to 11-8149

Page 1 for SR71
FORM-II HCID



firsbffsrb@
INCORPORATED

TOTAIJ HCID R,ANGE HYDROCARBONS-EXTRACTTON REPORT

ARI qlob : SR7 1
v? 16-f . (:g',1

o4/t4/1.r
Matri-x: Water
Date Recei-ved:

ARI ]D Client fD
Sample
Amt

Final-
Vol-

Prep
Date

11-8144-041511M8
11-8144-041511LCS
L7-8144-04 1511LCSD
11-8144-SR71.A
11-8145-SR718
11-8146-SR71C
11-8147-SR71D

Method Bl-ank
Lab Contro]
l,ab Control Dup
PZ-03-04 11
PZ-12-O411,
PZ-02-04I1.
sw-01-0411

500 mL
500 mL
500 mL
500 mL
500 mL
500 mL
500 mL

1.00 mL
1.00 mL
-1 . UU M-L

1.00 mL
1.00 mL
1.00 mL
1- 00 mL

04/]-5/11.
04/L5/1L
04/1.5/rr
04/L5/71.
04/7s/71.
o4/15/71.
a4 /15/11



ixsbfisrb@
INCORPORATEDORGANICS ATAI,YSIS DATA SHEET

Semivolati1es by SW8270D GCIMS
Page I of 2

Lab Sampfe fD: SR71A
LIMS IDz L1-8144
Matrix: Water
Data Release Authorized:
Reported: 04 /26/11,

Date Extracted: 04/L9/Il
Date Analyzedz 04/20/I7 1,9;27
Instrument,/Analvst : NT6/JZ

CAS Nunber Analyte

SampJ.e ID: PZ-03-0411
SAI"IPLE

QC Report No: SR7l-Amec Geomatrix
Project: GPT

NA
Date Sampled: 04/1.3/LI

Date Received: O4/1,4/1I

Sample Amount: 50O mL
Final Extract Vol-ume: 0.50 mL

Dilution Factor: 1.00

RL Result

108-95-2
]-LI- 4 4- 4
95-57-8
541-73-1
106- 46-1
10 0- 51- 6
95-50-1
95-4 8-7
r_08-60-1
106-44-5
62L-64-'7
67 -12-l
98 - 95-3
78-59-1
88-75-5
105-67-9
65- 8 5-0
t_t-l_-vr-r
r20-83-2
720-82-t
>r-zu-J
706- 47 -8
87-68-3
59-50-7
9r-51 -6
17-47-4
B8-06-2
95-95- 4

91-58-7
B8-7 4-4
-LJr-1.t--J
208-96-8
99-09-2
83-32-9
51-28-5
1"00-02-7
132-64-9
606-20-2
L21-]-4-2
8 4-66-2

Phenol-
Bis- (2-Chloroethyl) Ether
2-ChJ-orophenol
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
Benzyl Al-cohol
1, 2-Dichl-orobenzene
2-Methylphenol-
2, 2' -Qxybis ( 1-Chloropropane )

4 -Methylphenol-
N -Ni t ro s o - Di -N- PropyI ami-ne
Hexachl-oroethane
Nitrobenzene
lsophorone
2-Ni-trophenol
2 , 4 -Dimethylphenol
Benzolc Acid
bis (2-Chloroethoxy) Methane
2, 4-Dichlorophenol
L, 2, 4-Trichf orobenzene
Naphthalene
4 -Chf oroanil-ine
Hexachl-orobutadiene
4 -Chloro- 3-met hylpheno.l-
2-Methylnaphthalene
Hexach.l orocyclopent adi ene
2, 4 , 6-Irichlorophenol
2, 4, 5-TrichJ-orophenol
2 -Chloronaphthalene
2-Nitroanil-ine
Di-methylphthal-ate
Acenaphthylene
3-Ni,troaniline
Acenaphthene
2, 4-DiniLrophenol
4 -Nitrophenol
Dibenzofuran
2, 6-Dinitroto.l-uene
2,4-Dinitrotofuene
Di ethylphthalate

-L.U
1n
1n
1n
1.0

1n
1n
1n
1n
1n
1n
1n
qn
1r)

1n
1n
qn
1n
1n
En

qn
1n
qn
trn
qn
1n
qn
1n
1n
qn
1n

1n
EN
1n
qn

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 U
< 5.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 U
< 1.0 U
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 U

<10u
< 1.0 u
< 5.0 U
< 1.0 u
< 1.0 U
< 5.0 U
< 1.0 u
< 5.0 u
< t-.0 u
< 5.0 U
< 5.0 U
< 5.0 U
< 1.0 U
< 5.0 u
< 1.0 u
< 1.0 U
< 5.0 U
< 1.0 U
<10u

< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u
< 1.0 u

FORM I



*rsifi8rb@
INCORPORATEDORGAI.IICS AI.IAIYSIS DATA SHEET

Semivolatiles by Sw8270D GCIMS
Page 2 of 2

Lab Sample fD: SR71A
LIMS IDz 1]--8L44
Matrix: Water
Date Analyzed: 04/20/1L L9:21

CAS Nunber Analyte

Sample ID: PZ-03-0411
SAIV1PLE

QC Report No: SR71-Amec Geomatrlx
Project: GPT

NA

RI, Result

'1o05-12-3
86-1 3-7
100-01-6
534-52-1"
86-30-6
101-5 5 - 3
rLA- I L!- I
87-86-5
85-01-8
86-7 4-8
IZU_LZ_ I
84-7 4-2
206- 4 4-0
r29-00-0
85-68-7
91-94-1
5 6-5 5-3
LL1 -87-7
2L8-0r-9
117-84-0
5U- 3Z-6
l.vJ-5v-5
53-70-3
rY r- z1- z
90-1,2-O
TOTBFA

4 -ChlorophenyI -phenylether
Fl-uorene
4 -Nitroani-1ine
4, 6-Dinitro-2 -Methylphenol
N-Nit ros odiphenylamine
4 - Bromophenyl -phenyl ether
Hexachforobenzene
Pentachlorophenol
Phenanthrene
Carbazol-e
Anthracene
Di-n-Butylphthalate
Fl-uoranthene
Pyrene
Butylben zyJ-phthalate
? ?r -ni ch1 nrohenzidineJ' J

Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Di-n-Octy1 phthalate
Benzo(a)pyrene
Tndann /1 ? ?-ad\\L' L' J --/ pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
1-Methylnaphthalene
Total- Benzofl-uoranthenes

Pannrf ar,l i - rrn /T. /nnl-r\uvs rrt tf,Y / ! \ yyp I

SeuivoJ.atile Surrogate Recovery

1.0
1.0
qn

10
1.0
1.0
1.0
qn
1n
1.0
1n
1n
1.0
1.0
1.0
En

1.0
1n
1n
1.0
1n
1.0
1n
1.0
1.0
1.0

< 1.0 u
< 1.0 u
< 5.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol-
2, 4 , 6-Trlbromophenol

70.0?
74.42
66 .92
63.22

62 .42
51.22
68.0E
68.3?

2 - Fl-uorobiphenyl
d4 - l-, 2-Dichlorobenzene
2-Fluorophenol-
d4 -2-Chl-orophenol

FORM I



AlstilSrb@
INCORPORATEDORGAI{ICS A}IAIYSTS DATA SHEET

+.name SVOA Form f Water
Seuivolatiles by SW82?0D GC/US
Page I of 2

Lab Sample ID: SR71B
LIMS ID:11-8145
Matrix: Water ,/j','
Data Re-Iease Authorizedz f)"
Reported: 04 / 26 / 1'1' ./ "

Date Extractedt 04/19/11
Date Anal-yzedz 04/20/11- 20200
Instrument/Analyst : NT 6 / JZ

CAS Nunlrer Analyte

Sampl-e ID: PZ-12-0411
SAI'IPLE

QC Report No: SR71-Amec Geomatrix
Project: GPT

NA
Date Sampled: 04/L3/l

Date Received: 04/L4/I

SampJ-e Amount:
Finaf Extract Vol-ume:

Dil-uti-on Factor:

RL

1

1

500 mL
0.50 mL
1.00

Result

1-08-95-2
LLL- 44- 4

95-57-8
54I-7 3-t
L06- 46-7
l_uu-51_-b
95-50-1
95-48-1
108-60-1
106-44-5
62r-64-7
67 -7 2-L
98-95-3
78-59-1
88-75-5
105-67-9
65-85-0
-L-Ll--vl_--L
r20-83-2
rzu-62- r
9r-20-3
l-ub-4 /-6
87-68-3
59-50-7
9L-57 -6
7't-4'7-4
88-06-2
95-9s-4
91-58-7
88-'t 4-4
I5I-IT-5
208-96-8
99-09-2
83-32-9
5]--28-5
r00-o2-1
132-64-9
606-20-2
LZ L- j-''_ Z

Phenol-
Bis- (2-Chloroethyl) Ether
2-Chlorophenol-
1, 3-Dichlorobenzene
1,4-Dj-chlorobenzene
Benzyl Alcohol
1, 2-Dichlorobenzene
2-Methylphenol
2,2' -Oxybis ( 1-Chl-oropropane )

4 -MethyJ-phenof
N-Ni t ro s o - D j- -N- PropyJ- amine
Hexachl-oroethane
Ni-trobenzene
Isophorone
2-Nitrophenol
2, 4-Dimethylphenol
Benzoic Acid
bis (2-Chtoroethoxy) Methane
2, 4-Dichlorophenol
1 a A-n,; ^l-'I^rnl-!, -, a Jenzene
Naphthalene
4 -Chloroaniline
Hexachlorobutadiene
4 -Chl- oro- 3 -methylphenol-
2 -Methylnaphthalene
Hexachl- orocycl opent adi ene
2, 4 , 6-Trichlorophenol
. A q_T-.i ^hr ^,^DhenoI-rarJ rrfellrv!vt

2 -Chforonaphthalene
2-Nitroanil-i-ne
Dimethylphthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2, 4-Dint ErophenoJ-
4 -Nitrophenol
Dibenzofuran
2,6-Dinitrotofuene
2, 4-DiniLrot.ol-uene

1n
1n
1n
'ln
1n
qn
1n
1n
1n
1n
1n
1n
1n
1n

1n
1n

1.0

1n
1n
qn
1n
EN
1n

qn
qn
1n

1.0
1n
6n
'ln

1n
tral
1n

qn

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 U
< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 U
< 1.0 U
< 5.0 u
< 1.0 U
<10u

< 5.0 U
< 1.0 u
< 5.0 U
< 5.0 u

FORM I



3us5#Srb@
INCORPORATEDORGAI{ICS ATiIAI.YSIS DATA SHEET

Senivolati.Ies by SW8270D GCIMS
Page 2 of 2

Lab Sample ID: SR718
LIMS ID:11-8145
Matri-x: Water
Date Anafyzedz 04/20/1.1 20:00

CAS Nunber Analyte

Sample ID: PZ-L2-OALL
SA}'PLE

QC Report No: SR71-Amec Geomatri-x
Proiect: GPT

NA

Rf. Reeu]-t

8 4- 66-2
1 005-7 2-3
8 6-7 3-7
100-01-6
534-52-1
86-30-6
101-55-3
1.1.8-14-L
87-86-5
85-01-8
86-7 4-8
t20-L2-1
84-7 4-2
206- 44-O
].29-00-0
85-68-?
9r-94-).
5 6- 55-3
tL r-tJr- |
2r8-0L-9
1_17-84-0
50-32-8
rvJ-5Y-3
53-70-3
r9L-24-2
YV- !Z-U
TOTBFA

Diethylphthalate
4 -ChlorophenyJ- -phenylether
Fluorene
4 -Nitroaniline
4, 6-Dinitro-2-Methylphenol
N- N j- t ro s odiphenyJ- ami ne
4 - Bromophenyl -phenylether
Hexachlorobenzene
Pentachl-orophenol
Phenanthrene
Carbazol-e
Anthracene
Di-n-ButyJ-phthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
? - ? | -Di nh1 nrnlrcrlzidineJ' J

Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Di-n-Octyl phthalate
Benzo(a)pyrene
Tndann/1 2 ?-nrl\\Lrure -*/pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
1 -Methylnaphthalene
Total Benzofl-uoranthenes

Panarl- ar{ i n rrn /T /nnl.r\r\gyv!LEu rrr Fvl! \P[/pl

Semivolatile Surrogate Recovery

2-Fluorobiphenyl 53.6?
d4-1,2-Dichforobenzene 49.22
2-Fluorophenof 60.8?
d4-2-Cl-tlorophenof 60.88

1.0
1.0
1.0
6n

10
1.0
1.0
1.0

1.0
1n
1n
1.0
1n
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0 u
1.0 u
1.0 u
5.0 u

<10u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol-
2, 4,6-Trlbromophenol

62 .02
64.O2
57.1?
s9.58

FORM I



Als5ilSrb@
INCORPORATEDORGAI.IICS AIiIAIYSIS DATA SHEET

+.name SVOA Form I Water
Semivolatilee by SW8270D GCIMS!
Page L of 2

Lab Sample ID: SR71C
LIMS ID:11-8146
Matrj.x: Water ,4'
Data Rel-ease Authorized, ',7
Reported:04/26/11, '//

Date Extracted z 04 /19 /1,1,
Date Analyzed: O4/20/71. 20:33
Instrument/Anatyst z NT 6 / JZ

CAS Nunber Analyte

Saup1e ID: PZ-O2'OAIL
SAt"lPLE

QC Report No: SR71-Amec Geomatrix
Project: GPT

NA
Date Sampled: 04/13/1.

Date Received: 04/14/I

Sample Amount:
Final- Extract Vol-ume:

Difution Factor:

RL

1
1

500 mL
0.50 mL
1.00

Result

L08-95-2
77t- 4 4- 4

95-s7 - 8
541-73-1
ro6- 46-7
100-51-6
95-50-1
95-48-'t
108-60-1
106-44-5
621"-64-'7
67 -7 2-1
98 - 95-3
78-59-1
8B-7s-s
105-67-9
65-85-0
111- 91- 1

r2o-83-2
1"20-82-7
9r-20-3
r06-4-1-8
87-68-3
s9-50-7
91-57 - 6
77-41-4
88-06-2
95-95- 4

91-58-7
88-'7 4- 4

131- 11- 3
zu|J-Yo-lJ
99-09-2
83-32-9
s1-28-5
ro0-02-7
L32-64-9
606-20-2
tz t- t4- z

Phenol
Bis- (2-Chloroethyl) Ether
2-Chlorophenof
1 ?-ni ch1 nrnhenTgng
1,4-Dichlorobenzene
Benzyl Al-cohol
1, 2-Dichl-orobenzene
2-Methylphenof
2, 2' -Oxybis ( 1-Chloropropane )

4 -MethyJ-phenol-
N-Ni t ro s o - Di -N- PropyJ- amine
Hexachforoethane
Nitrobenzene
I sophorone
2-Nitrophenol
2, 4 -Dlmethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2,4-Dichlorophenol
1,, 2, 4 -T r ichf orobenzene
Naphthalene
4-Chf oroanil-ine
Hexachl-orobutadiene
4 -ChLoro-3-methylpheno1
2 -Methylnaphthalene
Hexachlorocyclopent adiene
2, 4, 6-Trichlorophenol
. 

^ 
q-T,.i ^lr r ^r^DhenoI-rarJ r!relrfv!vl.

2 -Chl-oronaphthalene
2-Nitroanil-ine
Dimethylphthalate
Acenaphthyl-ene
3-Nitroanili-ne
1^^-^^h+L^^^Ae e!tdvtt LllgrlE

2 , 4 -Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2, 6-Dini-trotofuene
2,4-Dinitrotoluene

1n
1n
1n
1n
1n
(n
1n

1n
1n
l-.u
1n
1n
1n
qn
1n

1n
1n
6n
1n
1n

1n
EN
1n

qn
1n
EN
-ln
'1 n
qn
1n

1n

1n

qn

< 1.0 U
< 1.0 U
< 1.0 U
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 U

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 U
<10u

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 U

< 5.0 U

< 1.0 U
< 5.0 U
< 1.0 u
< 5.0 U
< 5.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 U
< 1.0 U
< 5.0 U
< 1.0 u
<10U

< 5.0 u
< 1.0 u
< 5.0 U
< 5.0 u

FORM I



AXsbHSrb@
INCORPORATEDORGAI.IICS ANAIYSIS DATA SHEEI

Semivolatites by 9lfl827oD GCfutS
Page 2 of 2

Lab Sample fD: SR71C
LIMS ID:11-8146
Matrix: Water
Date Anafyzed: 04/20/Il 20:33

CAS Nunber Analyte

Sanple ID: PZ-O2-OALL
SAIVIPLE

QC Report No: SR71-Amec Geomatrix
Proiect: GPT

NA

RL Resu].t

6.t- oo- z
7 005-7 2-3
86-1 3-1
100-01-6
534-52-I
86-30-6
l.Ut-35-5
118-74-1
87-8 6-5
85-01-8
86-1 4-8
rzv'rz- I

8 4-7 4-2
206-44-0
L29-00-0
85-68-7
9L-94-t
56-55-3
117-81-7
2L8-0L-9
117-84-0
50-32-8
1 93-3 9- 5
53-7 0 -3
rY r- zq- z
90-72-0
TOTBFA

Diethylphthalate
4 -Ch1 orophenyl -phenyJ- ether
Fl-uorene
4 -Nitroanil-ine
4, 6-Dinitro-2 -Methylphenol
N-Nit ros odiphenylamine
4 -Bromophenyl -phenylether
Hexachl-orobenzene
Pentachforophenol
Phenanthrene
Carbazol-e
Anthracene
Di -n-Butylphthalate
Ffuoranthene
Pyrene
Butylbenzylphthalate
3, 3' -Dichl-orobenzidine
Benzo (a) anthracene
bis ( 2 -EthylhexyJ. ) phthalate
Chrysene
Di-n-OctyI phthalate
Benzo (a)pyrene
Indeno (1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
1- -Methylnaphthalene
Total- Benzof l-uoranthenes

Reported in pgll, (ppb)

Senivolatile Surrogate Recovery

1.0
1.0
1.0
EN

1n
1.0
1.0
1.0

1n
1.0
1n
1n
1.0
1.0
1.0

1n
1.0
1n
1.0
1n
1n
1n
'ln
1.0
1n

1.0 u
1.0 u
1.0 u
5.0 u

<10u
1.0 u
I.U U

1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 U

1.0 u
5.0 u
1.0 u
1.8
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

d5-Nitrobenzene
d14-p-Terphenyl
d5-Phenol-
2, 4, 6-Trlbromophenol

69.2e"
66.8?
6'7.22
64.52

56 .42
50.8?
69.LZ
68.5?

2 - FluorobiphenyJ-
d4-1, , 2 - Di chl-oroben zene
2 - FJ-uorophenol-
d4 -2-Chl-orochenol

FORM I



fiis:ilslb@
INCORPORATEDORGAIIICS ANAIYSIS DATA SHEET

+.name SVOA Form I Water
Semivolatil-ee by SW8270D GCIMS
Page t of 2

Lab Sample ID: SR71D
LIMS ID: 11-8147
Matrix: Water Z'
Data Rel-ease Authorized: ,.7t
Reported: O4/26/1-1,

Date Extracted: 04/79/1,1
Date Analyzed: 04/20/17 21,206
Instrument/Analyst : NT6/JZ

CAS Nunber Analyte

Sanple ID: SW-01-0411
SAIVIPLE

QC Report No: SR71-Amec Geomatrix
Prniact. GPT

NA
Date Sampled: 04/1.3/1

Date Received: 04 /1,4 /l

Sample Amount:
Finaf Extract Volume:

Dil-ution Factor:

RL

1
1

5UU M-l,

0.50 mL
l-.00

Resu].t

108-95-2
L17- 4 4- 4

95-s7-8
541-73-1
106-46-1
100-51-6
95-50-1
95- 48-7
108-60-1
1_06- 4 4-5
62I-64-7
67 -1 2-t
98- 95- 3
78-59-1
88-75-5
105-67-9
65 -8 5-0
rt__L-vt--_L
LZV-6 5- Z
L20-82-L
9r-20-3
106-47-8
87-68-3
59-50-7
9L-5't -6
77-41-4
88-O6-2
95-95-4
91-58-7
88-1 4-4
IJ1-I-L-J
208-96-8
99-O9-2
65-52-v
5r.-28-5
100-02-7
L32-64-9
606-20-2
rzL-r.t-z

Phenol
Bis- (2-Chloroethyl) Ether
2-Chi-orophenol
1, 3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl ALcohol-
1,2-Dichl-orobenzene
2-Methylphenol
2, 2' -Oxybis ( 1-Chloropropane )

4 -MethyJ-phenol-
N-Nitroso-D1-N-Propylamine
Hexachl-oroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2 , 4 -Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2 , 4 -Dichlorophenol
L, 2, 4 -T r j-chlorobenzene
Naphthalene
4 -Chl-oroaniline
Hexachl-orobutadiene
4 -Chl- oro- 3 -rnethylphenol-
2-Methylnaphthalene
Hexachl-orocyclopentadi ene
2, 4, 6-Tr ichlorophenol
2, 4, 5-Iri-chlorophenol
2 -Chl-oronaphthalene
2-Nitroaniline
Dirnethylphthal- ate
Acenaphthylene

' 3-Nitroanil-ine
Acenaphthene
2, 4 -Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2,6-Dinit rotoluene
2 , 4 -Dinitrotol-uene

1n
1n
1n
1n
1n
E,n
1n
1n
1n
1n
1n
1n
1n
1n

1n
1n

1n

1n
1n
EN
1n
qn
1n
KN
qn

1n
EN
1n
'1 n
qn
1n

1n
qn
1n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 U
<10u

< 1.0 u
< 5.0 u
< 1.0 U
< 1.0 U
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 U
< 5.0 u
< 5.0 U
< 5.0 U
< 1.0 U
< 5.0 U
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u
<10u

< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u

FORM I



tEs5fiSr!@
INCORPORATEDORGA}TICS ANATYSIS DAEA SHEET

Seuivolatiles by Sw8270D GCIMS
Page 2 of 2

Lab Sample ID: SR71D
LIMS IDz L],-8747
Matrix: Water
Date Analyzed: 04 / 20 / 1,1. 2L:.06

CAS Nunber Arralyte

SampJ.e ID: SW-01-0411
SE}IPI,E

QC Report No: SR71-Amec Geomatrix
Project: GPT

NA

RL Result

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-PhenoI
2, 4, 6-Trlbromophenol

Diethylphthal-ate
4 -Chl orophenyl -phenyl ether
Fl-uorene
4 -Nitroanil-ine
4, 6-Dinitro-2 -Methylphenol
N-Ni- t ro s odiphenyl amine
4 -Bromophenyl -phenyJ- ethe r
Hexachl- oroben zene
Pentachl-orophenol
Phenanthrene
Carbazol-e
Anthracene
Di -n-Butylphthalate
Fl-uoranthene
Pyrene
Butylbenzylphthalate
3, 3' -Dichl-orobenzidj-ne
Benzo (a) anthracene
bis (2 -Ethylhe:ryl ) phthal.ate
Chrysene
n.i -h-^^+,,r hh+lrelatevr rr veL_)'f yrrLlr(

Benzo (a) pyrene
Indeno (I, 2, 3-cd) pyrene
Dj-benz ( a, h) anthracene
Benzo (9, h, i ) perylene
1-Methylnaphthalene
Total Benzofl-uoranthenes

Reported in pglL (ppb)

Senivolatile Surrogate Recovery

73.22
s4.0?
68.8?
"70.12

2-Fl-uorobiphenyJ- 66. 0?
d4-1,,2-Dichlorobenzene 57.6t
2-Eluorophenol 10.LZ
d4-2-Chl-orophenol 1O.92

84-66-2
7 00s-7 2-3
86-'73-'t
100*01-6
534-52-L
8 6-30-6
101-55-3
rt8-1 4-1
87-86-5
85-01-8
86-7 4-8
rzu-rz- I

84-7 4-2
206- 44-0
12 9-00-0
85-68-7
9t-94-t
56-55-3
LL?-8L-7
2r8-01.-9
117-84-0
50-32-8
1 93- 3 9-5
53-7 0-3
19L-24-2
90-72-0
TOTBFA

1.0
1n
1.0
qn

10
1.0
1.0
1.0
qn
1.0
1.0
1n
1.0
1n
1.0
1.0
6n
'ln
1.0
1.0
1.0
1.0
1n
1n
1n
-ln

1.0

1.0 u
1.0 u
1.0 u
5.0 u

<10u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
4.7
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

FORM I



f,xs5fiSrb@
INCORPORATEDORGANICS A}TATYSIS DATA SHEET

+.name SVOA Form I Water
SemivoJ-ati1ee by SW8270D cClMS
Page I of 2

Lab Sample ID: SR71E
LIMS ID:11-8148
Matrix: Water ,f7
Data Rel-ease Authorized. ,74)
Reported: 04 / 26 / 1,1 " /

Date Extracted: 04/19/1"L
Date Analyzed. 04/20/L7 2'J.239
Instrument,/Anal-yst : NT6/ JZ

CA,S Nunber Analyte

SanpJ.e rD: PZ-01-0411
SAMPLE

Report No: SR71-Amec Geomatrix
Hro-l ecE : u.Ht

NA
Date Sampled: 04/I3/11

Date Received: 04/\4/II

Sample Amount: 500 mL
Fina.l- Extract Vol-ume: 0.50 mL

Dil-ution Factor: 1.00

RL Resu]-t

108-95-2
7rr-44-4
95-51 -8
541-73-1
706-46-7
100-51-6
95-50-1
95-48*7
108-60-1
I06- 44-5
621-64--t
67 -1 2-t
98-95-3
78-59-1
B8-75-5
105-67-9
65-8 5 -0
111- 9l_- 1
rzv-6 5- z
120-82-L
9r-20-3
106-47-8
87 -68-3
59-s0-7
9r-57 -6't7-4'7-4
88-06-2
95-95-4
91-5 8 -7
88-7 4-4
t5r-l_r-J
208-96-8
99-O9-2
83-32-9
5L-28-5
L00-02-1
r32-64-9
606-20-2
rzt-L4-z

Phenol-
Bis- (2-ChIoroethyl) Ether
2-Chlorophenol-
1, 3-Dichlorobenzene
1,4-Di-chlorobenzene
Benzyl Afcohol
1, 2 -Di- chJ- orobenzene
2 -MethyJ-phenol-
2, 2' -Oxybis ( 1-Chloropropane )

4 -Methylphenol
N-Ni- t ro s o - Di -N - P ropyl amine
Hexachloroethane
Nitrobenzene
I sophorone
2-NitrophenoJ-
2 , 4 - Dimethylphenoj-
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-Di-chJ-orophenol
1-, 2, 4-Trichlorobenzene
Naphthalene
4 -Chl-oroanil-ine
Hexachlorobutadiene
4-f-h-l ara-?-maf hru I nhcnnle.rJ 4yrrvrlv!

2 -Methylnaphthalene
Hexachf orocyclopentadiene
2, 4, 6-Trichlorophenol
2, 4, 5-Trichlorophenol
2-Chl-oronaphthalene
2-Nitroaniline
Dimethylphthal-ate
Acenaphthylene
3-Nitroanil-ine
Acenaphthene
2, 4 -Dinitrophenol
4-Nitrophenol
Dibenzofuran
2, 6-Dinj-trotof uene
2, 4-Dinitrotoluene

1.0
1.0
1.0
1.0
1.0
qn
1.0
t-.0
l-.U
1.0
1.0
1n
1n
1n
qn
1.0

10
1.0

1n
1.0qn
'1 n
qn
1.0qn
qn
6n
1n

5.0
1.0
1.0
qn
1.0

l-0
q,n

1.0
qn
qn

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 U
< 1.0 u
< 5.0 U
< 5.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 5.0 u
< 1.0 u
< 5.0 U
< 5.0 u

FORM I



AI$nstb@
INCORPORATEDORGANICS ATiIAIYSIS DATA SHEET

Seuivolatiles by S!V8270D GC/ME
Page 2 of 2

Lab Samp1e ID: SR71E
LIMS ID:11-8148
Matrix: Water
Date Anal-yzed: 04/20/11, 27239

CAS Nunber Analyte

SampJ.e ID: PZ-01-0411
SA!4PLE

QC Report No: SR7l-Amec Geomatrix
Project: GPT

NA

RL Result

84-66-2
7 Q05-7 2-3
86-7 3-1
100-01-6
534-52-]-

_tu1-55-5
118-74-1
87-86-5
85-01-8
86-74-8
L20-12-7
84-7 4-2
206- 44-0
129-00-0
85-68-7
91.-94-I
56-55-3
Lt7 -81"--l
2L8-07-9
11?-84-0
50-32-8
1 93-3 9-5
53-70-3
LY r- Zq- Z

90-12-0
TOTBFA

Diethylphthalate
4 -ChJ- orophenyl -phenylether
Pl-uorene
4 -Nitroani-l-ine
4, 6-Dinitro-2 -Methylphenol
N-Nit ro sodiphenylamine
4 -Bromophenyl -phenyl ether
Hexachl-orobenzene
Pentachl-orophenol
Phenanthrene
Carbazole
Anthracene
Di -n-ButylphthaJ-ate
Fl-uoranthene
Prrrcnc
nutytbenzylphthalate
? ? | -ni ch1 nrnhcrlzidineJ' J

Benzo (a) anthracene
bis (2-Ethylhexyl ) phthaJ-ate
Chrysene
Di-n-Octyl phthalate
Benzo (a) pyrene
fndeno (1-, 2, 3- cd) pyrene
Di-benz (a, h) anthracene
Benzo (9, h, i ) perylene
1-Methylnaphthalene
Total Benzof l-uoranthenes

Reported in pg/L (ppb)

Seuivol.atile Surrogate Recovery

1n
1.0
1n
E,n

t_0
1.0
1.0
1.0
qn
1.0
1n
1n
1.0
1.0
1.0
1n
qn
1.0
1n
1.0
1.0
1.0
1.0
1n
1n
1n
1.0

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 U
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-PhenoI
2, 4, 6-Txlbromophenol

55 .22
60.4t
51".22
52 .32

46.42
40.0?
52 .02
52.32

2 -FL uorobiphenyl
d4 - 1, 2 -Di-chl-orobenzene
2-Fluorophenol
d4-2-ClnJ-orophenol

FORM I



firs5fiseb@
INCORPORATEDORGAIIICS AI,{ALYSIS DATA SHEEI

+.name SVOA Form I Water
Seuivolatilee by SW8270D eClMS
Page L of 2

Lab Sample fD: SR71F
LIMS ID:11-8149 ,*Matrix: Water ,i22
Data Re.l-ease Authorized:
Reported; 04/26/Ll

Date Extracted: 04/19/LI
Date Analyzed: O4/20/1.1 22:12
Instrument/Analyst t NI 6 / JZ

CAS Nunber Analyte

Sanple ID: PZ-01-D-0411
SAMPLE

OC Rcnnrf No: SR71-Amec GeOmatrix
Project: GPT

NA
Date Sampled: 04/1.3/I1.

Date Received: O4/74/I1,

Sample Amount: 500 mL
Final Extract Vo]ume: 0.50 mL

Di]ution Factor: 1.00

RL Result

L08-95-2
LLI- 4 4- 4

95-s7-8
54t-l 3-t
lo6- 46-1
100-51-6
95-50-1
95- 48-'7
108-60-1
1"06- 4 4- 5
62L-64-7
67 -1 2-1
98 - 95-3
78-59-1
88-75-5
1"05-61-9
65-85-0
111- 91- 1
rzu-6 5- z
L20-82-r
9I-20-3
106-47-8
87 -68-3
59-50-7
9I-5'7 -6
1'l-47-4
8B-06-2
95- 95- 4

9r-58-7
88-74-4

208-96-8
99-O9-2
83-32-9
s1-28-5
roo-o2-'7
L32-64-9
606-20-2
L2L-t4-2

Phenol-
Bis- (2-Chl-oroethyl) Ether
2-Chlorophenof
1, 3-Dlchforobenzene
1,4-Dichforobenzene
BenzyJ- Al-cohol-
'L, 2-Dich]-orobenzene
2-MethyJ-phenof
2, 2' -Oxybis ( 1-Chloropropane )

4 -Methylphenof
N-Nitroso-Di-N- Propylamine
Hexachloroethane
Nitrobenzene
T annhnrnnai s vyrrvr vrlv

2-NitrophenoJ-
2, 4-DimeLhylphenoJ-
Benzolc Acid
bis (2-Chloroethoxy) Methane
2, 4-Dichl-orophenol
I, 2, 4 -l r ichl-orobenzene
Naphthalene
4 -Chloroaniline
Hexachl-orobutadiene
4 -Chloro- 3-methylphenol
2 -Methylnaphthalene
Hexa chl- orocycl-opentadiene
2, 4, 6-Tr ichlorophenol
2, 4, 5 -T r ichlorophenol
2 -Chl-oronaphthalene
2-Nitroanili-ne
Dimethylphthalate
Acenaphthylene
3-Nitroanil-ine
Acenaphthene
2, 4-Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2 , 6-DinitrotoLuene
2,4-Dinitrotoluene

1n
1n
1n
1n
1n
qn
1n
1n
1n
1n
1n
1n
1n
1n
qn
1n

1n
1n

1.0
qn
1n

1.0

EN
(n
1.0
qn
1n
1n
EN
1A

1n
EN
1n

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
10u

1.0 u
5.0 u
1.0 u
1.0 u
5.0 u
1.0 u
5.0 u
1.0 u
5.0 u
5.0 u
5.0 u
1.0 u
5.0 u
1.0 u
1.0 u
5.0 u
l-.0 u
10u

5.0 u
1.0 u
5.0 u
5.0 u

FORM I



Arsbf;srb@
INCORPORATEDORGA}IICS ATAI,YSIS DATA SHEET

Semivolatiles by SW8270D cClMS
Page 2 of 2

Lab Sample fD: SR71F
LIMS ID:11-8149
Matrix: Water
Date Anal yzedi O4 / 20 / 1,1 22:1,2

CAS Nunber Anal.yte

Sanp1e ID: PZ-01-D-0411
SA!!PLE

QC Report No: SR?1-Amec Geomatrix
Proi ect: GPT

NA

RI, Resu1t

84-66-2
7 005-7 2-3
I6--13-7
.LUU-U.L-O
534-52-L
8 6-30-6
101-55-3
1_1_8-7 4-L
87-86-s
8 5-01-8
86-7 4-8
LZU- LZ- I
I 4-1 4-2
206-44-0
129-00-0
85-68-7
91.-94-L
5 6-55-3
I-L /_UI- /

z16-u r-Y
117-84-0
50-32-8
1 93-3 9-5
53-70-3
lY r- z.r- z
90-12-0
TOTBFA

Diethylphthal-ate
4 -Chlorophenyl -phenyl ether
Fl-uorene
4 -Nitroaniline
4, 6-Dini tro-2 -MethyJ-phenol
N-Nitrosodiphenyl amine
4 -Bromophenyl-phenylether
Hexachl-orobenzene
Pentachlorophenol
PhenanLhrene
CarbazoLe
Anthracene
Di-n-Butylphthalate
Fl-uoranthene
Pyrene
Butylbenzylphthalate
j - ? I -ni ch'l nrnl-ranzidine
J' J

Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Di-n-OctyI phthalate
Benzo (a) pyrene
Indeno ( 1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
1-Methylnaphthalene
TotaI Benzofluoranthenes

Reported in pgll, (ppb)

SemivoJ.atile Surrogate Recoverlz

1n
1n
1n
qn

1n
1n
1n
1n
qn
1.0
1n
1n
1.0
1n
1.0
1n
5n
1n
1.0
1.0
1.0
1.0
1n
1n
1.0
1n
'1 n

1.0 u
1.0 u
1.0 u
5.0 u

<10u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

d5-Nitrobenzene
d1 4 -p- Terphenyl
d5-Phenol-
2, 4, 6-"lrlbromophenol

6t.22
64.42
56.3?
60. s?

53.68
46.04
56.0?
57.18

2 -Fluorobiphenyl
d4 -I ,2 -Di chlorobenzene
2-Fluorophenol-
d4 -2-Chl-orophenol

FORM I



fiisifisrb@
INCORPORATEDORGANICS A}IAI,YSIS DATA SHEET

+.name SVOA Form I Water
Semivol-atiles by SW8270D GClr'rSt
Page t of 2

Lab Sample fD: MB-041911
LIMS ID:11-8144
Matrix: Water
Data Rel-ease Authorized:
Reported:04/26/11 tj'

Date Extracted: 04/L9/11
Date Analyzed: 04/20/LL L7 2L6
Instrument/Analyst : NT6/JZ

C.AS Nunber Analyte

SanpJ-e rD: DIB-041911
METHOD BI.AITK

Report No: SR71-Amec Geomatrix
Project: GPT

NA
Date Sampled: NA

Date Received: NA

Sample Amount: 500 mL
Fina.l- Extract Vo.l-ume: 0.50 mL

Dilution Factor: 1.00

RL Result

1.08- 95-2
ttr-44-4
95-57 - 8
541-73-1
106-46-7
100-51-6
95-s0-1
95-48--t
108-60-1
L06- 44-5
62I-64-'7
67 -7 2-L
98 - 9s-3
78-59-1
8 8-7 5-5
1-05-61-9
65-85-0
1 11- 91- 1

720-83-2
r20-82-1
91-20-3
106-47-8
87-68-3
59-50-7
9r-5'7 -6
71-41-4
88-06-2
95-95-4
91-58-7
88-1 4- 4
r51-l_r-J
208-96-8
99-09-2
83-32-9
5L-28-5
70Q-02-'7
t32-64-9
606-20-2
rz r- 14- z

Phenol-
Bis- (2-Chl-oroethyl) Ether
2-Chlorophenol-
1,3-Dichlorobenzene
1,4-Dichl-orobenzene
Benzyl Alcoho.l-
1, 2-Dichlorobenzene
2-Methylphenol
2, 2' -Oxybis ( 1-Chloropropane )

4 *Methylphenol-
N-Nitroso-Di -N-Propylamine
Hexachforoethane
Nitrobenzene
I sophorone
2-Nitrophenol
2, 4-Dimethylphenol
Benzoic Acid
bis (2-Chl-oroethoxy) Methane
2 , 4-DichLorophenol
j ) A _.l.ri nl-,..t nrn]^Lr 41 2 -Jenzene
Naphthalene
4 -Chl-oroaniline
Hexachlorobutadiene
4-f-hI nrn-?-mai- hrrl nhannl

2 -Methylnaphthalene
Hexachlorocycl- opent adi ene
2, 4, 6-T r ichlorophenol
2, 4, 5-Tr ichlorophenol
2-Chloronaphthalene
2-Nitroaniline
DimethyJ-phthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2, 4-Dinitrophenol
4 -NitrophenoJ-
Dibenzofuran
2,6-Dinitrotoluene
2,4-Dinitrotoluene

1n
1n

1n
1n
1n
RN
1n
1n
1n
'tn
1n
1n
1n
TN

1n
1n

'tn
EN
1n
1n
qn
1n
qn
1n
qn
6n
qn
1n
q.n
1n

qn
1n

-tn
E,n
1n

qn

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10U

< 1.0 u
< 5.0 u
< 1.0 U
< 1.0 U
< 5.0 u
< 1.0 u
< 5.0 U
< 1.0 u
< 5.0 u
< 5.0 u
< 5.0 U
< 1.0 U
< 5.0 U
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 U
<10u

< 5.0 U
< 1.0 U
< 5.0 U
< 5.0 U

FORM I



fixstil8r!@
INCORPORATEDORGAIIICS A}IAIYSIS DATA SHEET

Seuivolatiles by SW8270D GCIMS
Page 2 of 2

Lab SampJ-e ID: MB-O41911
LIMS ID; LI-8144
Matrix: Water
Date Ana]yzedz 04/20/1,1 t7 zt6

CAS Nunlrer Analyte

Sample ID: MB-041911
METHOD BLAI.IK

Of- Rcnnrf Nn: SR?1-Amec Geomatrj_x
Proiect: GPT'NA

RL Reeu1t

84-66-2
1 005-1 2-3
86-7 3-1
100-01-6
534-52-1
d b-JU- b
ru-L-55-J
rL6- | q- r
87-86-5
85-01-8
86-74-8
rzu-!z- I
84-'14-2
2Q6-44-0
129-00-O
85-68-7
97-94-t
56-55-3
t71 -8]--1
218 - 01- 9
117-84-0
50-32-8
193-39-5
53- 7 0-3
lY r- zq- z
90-72-0
TOTBFA

Diethylphthafate
4 -ChlorophenyI-phenylether
Fl-uorene
4 -Nitroaniline
4, 6-Dinitro-2 -Methylphenol
N-Ni trosodiphenyl amine
4 -Bromophenyl -phenyl ether
Hexach"lorobenzene
Pentachl-orophenol
Phenanthrene
Carbazole
Anthracene
Di-n-ButyJ-phthalate
Fl-uoranthene
Pyrene
But ylben zyJ-phtha late
3, 3' -Dichl-orobenzidine
Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Di-n-OctyJ- phthaJ-ate
Benzo(a)pyrene
TnAannll 2 ?-nr{\\LrLrJ --/pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
1-Methylnaphthalene
Total Benzofluoranthenes

Reported in pglL (ppb)

Senivol-atile Surrogate Recovery

1.0
1.0
1n

10
1.0
1.0
1.0
qn
1n
1.0
1n
1.0
1n
1.0
1.0
EN
1.0
1n
1.0
1.0
1n
1.0
1.0
1.0
1n
1.0

1.0 u
1.0 u
1.0 u
tr n Tl

<10u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol-
2, 4,6-lrlbromophenol

79.22
"7 4 .82
75.22
76.8A

70.42
62.02
16.52
71.62

2 - Fl- uorobipheny;
AA -'1 t-n i ^lr I ^ra1,L, - uLeLLL-'-Jenzene
2-Fluorophenol-
d4 -2-Chlorophenol-

FORM I



Arsiffsrb@
INCORPORATED

SW827O SEMIVOI,ATILES WATER SURROGATE RECOVERY SUMIIARY

QC Report No: SR71-Amec Geomatrix
Proj ect: GPT

Matrix: Water

Client ID NBZ FtsP TPH DCB PHL 2FP TBP 2CP TOT OUT

MB-041911
LCS-041911
LCSD-041911
PZ-03-0411
PZ-L2-O4LL
PZ-02-O4LL
sw-01-0411
PZ-01-0411
PZ-0L-D-04L1

19.22 70.42
72.82 67 .62
73.22 66.82
70.0? 62.42
62.02 53. 6?
69 .22 56.42'13.22 66.0?
55.22 46.42
6I.22 53. 6?

1 4.82 62.02
6't .22 51 .22
72.02 58.0?
1 4 .42 57 .22
64.0? 49.22
66. 8? 50. 8?
54.0? 57.68
60.48 40.08
64 . 4Z 46. OZ

75.22 76.5?'75.72 70.1?
77 .32 73.32
66.92 68.0?
57.1? 60.83
67.22 69.12
68.8? 70.1?
51.22 52.O2
56.32 56. 0?

QC LIMITS
(39-100)
(42-lOO)
(26-1,]-4)
(32-l-00)
(41-100)
(38-100)
(48-118)
(44-r00)

LL-8749

76.8? '71 .
80.3? 72.
82.LZ 't 4.
63.22 68.
59.5? 60.
64.5e" 68.
70.73 70.
52.32 52,
60.5% 51 .

6eo 0
3? 0rz0
3?0
88 0
58 0
920
320
1,2 0

(NBZ )

{ F-Rp )

/TPH)
(DCB)
( PHL)
/ ,8'D \

ITRI)\
(2cP)

d5-Nitrobenzene
2 -Fluorobiphenyl
d1 4 -p-TerphenyJ-
d4 -1, 2 -Dichf orobenzene
d5-Phenol-
2-Fluorophenol-
2 , 4 , 6-Trlbromophenol
d4 -2-Chlorophenof

Log

LCS/MB l.rr'tlTs
(4 6-r_00 )

(49-100)
/ E?-11 0\
\JJ LLJI

(38-l-00 )

(50-r_00)
( 4 6-100 )

(52-723)
(53-100)

Dran Mal-hnrl . SW3520C
Number Range: 11-8L44 to

Page 1 for SR71
FORM-rr SW8270



Aisbils*@
INCORPORATEDORGANICS ANALYSIS DATA SHEEI

SemivoJ.atiJ.es by SVf8270D eClMS
Page 1 of 2

Lab Sample ID: LCS-041911
LIMS ID: II-8I44
Matrix: Water
Data Release Authorized.
Reportedz O4/26/11,

Date Extracted LCS/LCSDz 04/19/1,1,

Date Analyzed LCS: 04/20/71 17:49
LCSD: O4/20/1I 18:22

Instrument/Analyst LCS: Nl6/JZ
LCSD: NT6/Jz

GPC Cleanup: NO

Analyte LCS

SampJ.e ID: LCS-041911
LCS/LCSD

QC Report No: SR7l-Amec Geomatrix
Project: GPT

Date Sampled: 04/13/17
Date Received: O4/1,4 /11,

Spike LCS Spike
Added-LCS Recovery LCSD Added-LCSD

Sample

Fi-nal- Extract

Dil-ution

Amount LCS:
LCSD:

Vol-ume LCS:
T a'cn.

Factor LCS:
LCSD:

500 mL
500 mL
0.50 nL
U.9U ML
1.00
1.00

LCSD
Recovery

Phenol
Bis- (2-Chloroethyl) Ether
2-Chlorophenol
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
Benzyl Al-cohol
1, 2-Dichlorobenzene
?-Ma+hrr'l nhannl

2, 2' -Oxybls (l-Chloropropane) 23. 3 Q
4-Methylphenol 34 .6
N-Nitroso-Di-N-Propvlami-ne l-8. 0
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2, 4-Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-Dichlorophenol
I, 2, 4-T r j-chlorobenzene
Naphthalene
4 -Chloroanil-ine
Hexachlorobutadlene
4 -Chloro- 3 -methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadi-ene 14.1
2, 4, 6-T r ichlorophenol
2 , 4 , 5-lcichlorophenol
2 -Chloronaphthalene
2-Nitroanifine
Dimethylphthalate
Acenaphthylene
3-Ni-troaniline
Acenaphthene
2, 4-Dinitrophenol
4 -Nitrophenol
Dibenzofuran
2, 6-Dinitrotoluene

ld.z
18.9
1B.0
L3.2
13.5
ro. v
L4.2

LL.7
19.0
1,9.t
53.2
13.2

109
t6 .9

L4 .9
t7 .3

L6.6

60. 1
L'7 ."7
6'7 .L
18.8
19.2
64.L

64."1
10 1

25.0
25.0
25.0
25.0
25.0
50. 0
25.0
25 .0
25.0
50. 0
25. u
z3.v
25 .0
25.0
?( n

25.0
l_3 8

z3.v
75.0
25.0
25.0
?5.0
25.0
75.0

75. 0
75.0
?c n

zJ.v
?5.0
25 .0
25.0
75.0
z3.u

.LJU
75. 0
25 .0
75.0

72.8*
75.6%
'7 2 .02
52.82
54.09
33. Bs
56. 8s
66.4r8
93.22
oY. zz
72.02
46.82
76.08
7 6.42
'7 0 .92
52.82
79.02
67.62
68 .42

69.2*
68.88
54 .42
68.9?
66.42
L8. B?
73.58
80.18
70.88
89.58
75.22
?6.88
85.58
"13.22
70.'72
86.38
'l 6.42
7 6.3%

19.2
1q q

18.8
14.0
1,4.4
r.7.5
15. 3
t7 .4
24.2
3s. B

18.4
L3.0
1q q

1"3 .1,
107

L7 .4
52. B

18.1
56.2
14.0
53. 6
[t .4
1,8.2

61. I
t6.z
70. 9

10 E

69 .4
18.8

L03
58.8
19. 6
60. 0

25 .0
25 .0
tq n

25.0
25. 0
50. 0
25 .0
25 .0
25.0
50.0
25. 0
25 .0
25. 0
25 .0
75. 0
25.0

138

75.0
25. 0
25.0
75.0
25 .0
75. 0
25. O

?q n

75. 0
75.0
25 .0
?q n

zJ.v
25.0

25.0
l_3 B

25.0
?q n

76.82 5.3s
?8.08 3. 1t
15.2* 4.32
56. 0C s. 9?
57.6% 6.58
35.0C 3.5s
6r.22 7.52
69.6e" 4.'72
96.8? 3.Bs
71,.6't 3.48
73. 6g 2.2%
52.02 10.5E
78.09 2.6%
77.22 1.08
't 4.L% 4.42
52.42 0. 8E
7'1.52 1.99
69.6% 2.92'to.4z 2.92
62.42 4.62't2.42 4.53
74.9% 8.5*
56.0? 2.9*
71.59 3. 6g
69.62 4 .'7%
24.32 25.42"75.72 3.08
82.42 2.BZ
72.82 2.82
94.5% 5. s8
78.42 4.22
78.0s 1.68
92 .52 't .92
t3.zz z. t6
74.62 5.4t
9L.72 6.18
78.42 2.6%
80.08 4.88

FORM III



Aisbffsrb@
INCORPORATEDORGA}TICS A}TAIYSIS DATA SHEET

SemivoJ-ati1es by SW8270D GCIMS
Page 2 of 2

Lab Sample ID: LCS-041911
LIMS ID:11-8144
Matrix: Water
Date Analyzed LCS: 04/20/I7 L7249

LCSD: 04/20/1,I I8222

Analyte

QC Report No:
Drni aal- .

Samp1e ID: LCS-041911
LCS/LCSD

SR?1-Amec Geomatrix
\Jr I

Spike
Added-LCS

LCS
Recovery

Spike
LCSD Added-LCSD

LCSD
Recovery RPD

2,A-Dinitrotoluene 55.9
Diethylphthalate 19. 0
4-ChIorophenyl-phenylether 1,1.8
Fluorene 18.9
4-Nitroaniline 66. l- Q

4,6-Dinitro-2-Methylphenol \1,6
N-Nitrosodlphenylamine 15. 6
4-Bromophenyl-phenylether 18.6
Hexachlorobenzene 79.2
Pentachlorophenol 61.0
Phenanthrene 20.6
Carbazole 20.1,
Anthracene 1,9 .9
Di-n-Butylphthalate 20.2
Fluoranthene 21,.0
Pyrene 1-8.5
Butylbenzylphthalate L"|.8
3,3'-Dichl-orobenzidine 53.8
Benzo (a) anthracene 19. 8
bis (2-Ethylhexyl) phthalate IB.2
Chrysene 20.9
Di-n-Octy1 phthalate 19.0
Benzo (a)pyrene L'7 .3
Indeno (L,2,3-cd) pyrene 22.8
Dibenz (a, h) anthracene 23.5
Benzo(g,h,i)perylene 22.5
1-Methylnaphthalene 16.3
Total- Benzofluoranthenes 38,1

75.0
25 .0
25 .0
25.0
75. 0

I.JU
25 .0
25.0
25 .0

25.0
,c, n

2s .0
25 .0
25 .0
25.0
25 .0
75.0
25 .0
25 .0
t( n

25.0
25.0
25.0
25.0
25.0
25.0
50. 0

75. 9E
76.02
'7 L .2%
'7 5 .62
BB.1T
84.18
62.4%
'7 4 .42
7 6.BZ
81.3E
82.42
BO.4B
'7 9 .62
80.88
B4. OE

74.02
'7t.22
'71.72
79.22
'72.82
83. 58
'7 6 .42
69.22
91,.22
94.0?
90.0%
65.22
7 6.22

60.5 75.0
20.1- 25.0
l_8.3 25.0
t9 .6 25 .0
69.s Q ?5.0
LLg 138

rb. r 22. u
_1 v.5 ZJ.V
20.'t 25.0
60. B 75. 0
21.7 25. 0
20.6 25.0
20 .4 25.0
21.2 25.0
2L.4 25.0
20.2 25.0
19.1- 25.0
59 .6 75. 0
20.8 25.0
20.0 2s.o
2L.6 25.0
20.0 25.0
l-u. 5 zJ. v
24 .6 25.0
25.2 25.0
24.3 25.0
l_t).v z).v
40.0 50.0

80.7? 6.1*
80. 48 s. 6?
73.2% 2.82'78.42 3.6r
92.72 5.0*
86.22 2.62
64.42 3.22
77.2% 3.7%
82.BZ 7.52
81. 1? 0.3C
86.8t 5.2%
82.4% 2.52
81. 6? 2.5%
84 . Bg 4.82
85. 6S l_. 9r
80. 88 8.8E
7 6.4% 7 . 0C
'7 9 .52 70 .22
83.22 4.92
80. 08 9 .42
86.4% 3.39
80. 0% 5. 1t
13.22 5. 6?
98.4s 7.62
101? 7 . jeo

9"t .22 7 .'72
67 .62 3. 6?
80.0? 4.92

SemivoJ.atiJ-e Surrogate Recovery

d5-Nitrobenzene
2 -Fl-uorobiphenyl
d1 4 -p-Terphenyl
d4 -L, 2 -Dichlorobenzene
d5-Phenol
2-Fluorophenol
2, 4, 6-Tribromophenol
d4-2-ChLorophenol

Results reported in pgll,
RPD cal-cuLated using sample concentrations per sw8 4 6.

LCS
72.82
67.62
67.2%
5'7 .22
75.72
'7 0 .IZ
80.3?
72.32

LCSD
'7 3 .2e"
66.8%
12 .02
58.0?
7'7 .32
73.3?
82.12
74.72

FORM III



fir$fisrb@
INCORPORATEDORGA}TICS AI{AIYSIS DATA SHEET

BEIX by Method SW8021ED1od
TPHG by Method NWTPIIG
Page 1 of 1

Lab Sample ID: SR71A
LIMS ID:11-8144
Matrix: Water HData Rel-ease Authorized: //l/
Reported: A4/78/11,

Date Analyzed: 04/15/1.I Q9244
fnstrument/Analyst z PID2 /MH

CAS Nunber Anal-yte

SampJ-e ID: PZ-03-01111
SA}{PI,E

Ar'- Pannr+ \rn. SR7 1-Amec Geomatrix
Project: GPT

Event: NA
Date SampJ-ed: 04/L3/Il

Date Received: 04 / 1,4 / 71,

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Result

1I-43-2 Benzene
108-88-3 Tol-uene
L00-41,-4 Ethylbenzene
119601.-23-I m,p-Xylene
95-41-6 o-Xvfene

o.25 < 0.25 U

o.25 < 0.25 U
o.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.1-0 < 0.10 U

BETX Surrogate Recovery

Trifl-uorotol-uene 94.83
Bromobenzene 89.3?

Gasoline Surrogate Recovery

Tri f l-uoroto.l-uene
Bromobenzene

94.12
91.82

BETX val-ues reported in pglI, (ppb)
Gasofine val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positi-ve result that does not. match an i-dentifiabl-e qasoli-ne pattern.

Quantitation on totaf peaks i-n the gasoline range from Toluene to Naphthalene.

FORM I



fixssHsrb@
INCORPORATEDORGANICS AI.IAIYSIS DATA SHEEI

BETX by Method S!V80218t'tod
TPHG by Method NWTPHG
Page 1 of 1

Lab Samp]e ID: SR7 18
LIMS ID:11-8145
Matrix: Water
Data Rel-ease Authorized:
Reported: O4/1,8/LI

Date Analyzed: 04 /15/1.1, 10:12
Instrument /Analyst : PID2 /MH

CAS Nunber Anal.yte

SanpJ-e ID: PZ-L2-OALL
SAI"IPLE

Ar/r Pannr+ Nrn. SR7 1-Amec Geomatrix
Project: GPT

Event: NA
Date Sampled: 04/13/1-I

Date Received: 04/14/LL

Purge Vol-ume: 5. O mL
Dilution Factor: 1.00

RL Resul-t

7I-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L19601-23-L m,p-Xylene
95-47 -6 o-Xyl-ene

o.25 < 0.25 U

o.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
o.25 < 0.25 U

GAS ]D
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trifluorotofuene 92.12
Bromobenzene 8 9. 1%

Gaeo1ine Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

92.72
89.83

BETX val-ues reported in pgll, (ppb)
Gasol-ine val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasolj-ne or weathered gasoJine.
GRO: Positive resul-t that does not match an identifiab]e qasoline pattern.

Quantitation on total- peaks in the gasoline range from To1uene to Naphthal-ene.

FORM I



fixsifisrb@
INCORPORATEDORGAI{ICS A}iIALYSIS DAIA SHEEI

BETX by Method SW8021B['1od
TPHG by Method IiIW:IPHG
Page 1 of 1

Lab Sample ID: SR71C
LIMS ID: 11-814 6 ,,
Matrix: Vrlater ,/il
Data Release Autho r ized;r!//
Reported: O4/1-8/1,1 (

Date Analyzed: 04/1-5/1L 10:40
Instrument/AnaIyst : PID2lMH

CAS Nunber Anal-yte

SampJ-e ID: PZ-O2-OALI
SAI'IPLE

.)r- PannrJ- IrIn. SR7 1-AmeC GeOmatrix
Project: GPT

Event: NA
Date SampJ-ed: 04 / 1-3 / lI

Date Recei-ved: O4 /1-4 /71

Purge Volume: 5.0 mL
Dilution Factor: 1.00

RL Resu].t

71-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
),7 960L-23-L m, p-Xylene
95-41-6 o-Xvfene

0.25 < 0.25 U
0.25 < 0.25 U

0.25 < 0.25 U
0.50 < 0.50 u
0.25 < 0.25 U

GAS ]D
Gasofi-ne Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recoverlr

Trif ]uorotof uene 97 .02
Bromobenzene 93.78

Gasoline Surogate Recovery

Tri f l-uorotof uene
Bromobenzene

96 .92
95.18

BETX val-ues reported in pgll, (ppb)
Gasoline val-ues reported in mgll (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resuft that does not match an identifiable qasoline pattern.

Quantitation on total peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I



Aisbffseb@
INCORPORATEDORGA}TICS AT.IALYSIS DATA SHEET

BETX by Method SW8021Et'1od
TPHG by Method IiIW'IIPHG
Page 1 of 1

Lab Sampl-e f D: SR7 1D
LIMS ID:11-8147
Matrix: Water ,1=
Data Release Authorizedr r/./Reported: 04/I8/1,I

Date Anal-yzed: 04/1,5/II 11:08
Instrument/Anal-yst z PID2 /MH

CAS Nuuber Ana1yte

Sample fD: SW-01-0411
SAMPI,E

QC Report No: SR71-Amec Geomatrix
Project: GPT

Event: NA
Date Sampled: 04/1.3/II

Date Received: 04/14/1,7

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Resu1t

1I-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L'7 960I-23-l m, p-Xyl-ene
95-4'7 -6 o-Xylene

o.25 < 0.25 U
0.25 < 0.25 U

0.25 < 0.25 U
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recoverlz

Tri-f l-uorot.oluene 93.3?
Bromobenzene 91.5?

GasoJ-ine Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

94.22
92.32

BETX val-ues reported in pgll, (ppb)
Gasoline values reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasofine pattern.

Quantitation on totaf peaks in the gasoline range from Toluene to Naphthalene.

FORM T



Arsbffsrb@
INCORPORATEDORGANICS AI.TAIYSIS DATA SIIEET

BEIX by Method Sr98o21E[vtod
TFHG by Method I.II{IPHG
Page 1 of 1

Lab SampLe fD: SR71E
LIMS ID: 11-8148
Matrix: Water
Data Release Authorized:
Reported: 04 / 1,8 / II

Date Anal"yzed2 04/L5/11. 11:36
Instrument/AnaIyst : PID2/MH

CAS Nunber Anal.yte

SampJ.e ID: PZ-O1-0411
SAMPLE

Ar Pannri Nra. qR?1-Amec Geomatrix
Project: GPT

Event: NA
Date Sampled: 04/73/71

Date Received: O4/14/Il

Purge Vo.l-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Resu].t

1l-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
I7960I-23-1 m,p-Xylene
95-4'7 -6 o-Xvlene

0.25 < 0.25 U
o.25 < 0.25 U
0.25 < 0.25 u
0.50 < 0.50 u
0.25 < 0.25 u

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Tri-f luorotofuene 92.82
Bromobenzene 90.3?

Gasoline Sumogate Recovery

Trif luorotol-uene
Bromobenzene

93.12
9r.62

BETX values reported in pgll, (ppb)
Gasoline values reported in mgll, (ppm)

GAS: lndicates the presence of gasoli-ne or weathered gasoline.
GRO: Positive resu.l-t that does not match an identifiabl-e gaso.l-ine pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I



ixs5f;srb@
INCORPORATEDORGA}TTCS A}TAIYSTS DA3A SI{EET

BETX by Method SW8021Et'1od
TPHG by Method riIW:IPHc
Page 1 of 1

Lab Sample ID: SR71F
LIMS ID:11-8149
Matrix: Water ,/fr
Data Rel-ease Authorized,'. ,V'f
Reported: 04/18/11

Date Analyzed: 04/L5/71, 12204
fnstrument/Analyst : PID2lMH

CAS Nunber Analyte

Sanple ID: PZ-01-D-0411
SA!!PLE

QC Report No: SRTl--Amec Geomatrix
|Jrnr a^t . r.;PT

Event: NA
Date Sampled: 04/13/71,

Date Received: 04 /1"4 /\l

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

1l-43-2 Benzene
_ruu-uu-J 'l'o-luene
100-41-4 Ethylbenzene
11 9601.-23-1 m, p-Xylene
95-47 -6 o-Xy]ene

0.25 < 0.25 U
0.25 < 0.25 U
0.25 < 0.25 U
0.50 < 0.50 u
o.25 < 0.25 U

GAS ]D
Gasoline Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recovery

Trif ]uorotol-uene 91.5?
Bromobenzene 92.62

Gasoline Surrogate Recovery

Trl fluorotoluene
Bromobenzene

92.72
93.3?

BETX val-ues reported in pgll (ppb)
Gasoline values reported in mg/L (ppm)

GAS: fndicates the presence of gasoli-ne or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on totaf peaks in the gaso.l-ine range from Tol-uene to Naphthalene.

FORM T



arsbfisrb@
INCORPORATEDORGAAITCS A}TAIYSTS DATA SHEET

BETX by Method SW8021EN1od
IPHG by Method liIrnPHG
P^d6 | nt I

Lab Sample ID: SR71G
LIMS ID: 11-8150
Matrix: Water
Data Re]ease Authorized:
Reported: 04/78/L1.

Date Analyzedt 04/1,5/11, 09:15
Instrument /Anal-yst : PID2 /MH

C,AS Nunber Analyte

Sample ID: Trip Blanks
SAMPLE

Af Danar+ \ra. sR?1-Amec Geomatrixvv !\vt-v!

Project: GPT
Event: NA

Date Sampled: 04/13/I1
Date Received: 04/14/II

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Reeult

7 7- 43-2
108-88-3
100-4 1-4
77 9607-23-7
95-47-6

Benzene
Toluene
E l-hrr'l l.ranzana

m, p-Xyl-ene
o-XyIene

Gasol-ine Range Hydrocarbons

BETX Sulrogate Recoverlr

0 .25
0 .25
0.25
0.50
0.25

0.10

< 0.25 u
< 0.25 U
< 0.25 U
< 0.50 u
< 0.25 u

< 0.10 u
GAS ]D

Trif l-uorotol-uene
Bromobenzene

7022
96.62

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

1 008
96.22

BETX va.l-ues reported in pg,/L (ppb)
Gasoline val-ues reported in mg/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRo: Positive resu]t that does not match an identifiabl-e sasofine

Quantitation on tota.l- peaks in the gasoline range from Tol_uene to

n^fl-azn

Naphthalene.

FORM I



Ais8ffSrb@
INCORPORATEDORGNIICS A}TALYSIS DATA SHEET

BETX by Method SW8021Bt'tod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: MB-041511
LIMS ID: 11-8144 -
Matrix: Water ,q'
Data Rel-ease Autho rized'i,/./
Reported: 04/18/77

Date AnaLyzed: 04/L5/7L 08:29
Instrument/AnaIyst : PID2 /MH

CAS Nunber Anal-yte

Sauple ID: MB-041511
METHOD BIJ\NK

QC Report No: SR71-Anec Geomatrix
Project: GPT

Event: NA
Date SampJ-ed: NA

Date Received: NA

Purge Vol-ume: 5.0 mL
Dil-utlon Factor: 1.00

RL Resul-t

1L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L1960L-23-L m,p-Xylene
95-4'7-6 o-Xyl-ene

o.25 < 0.25 U

o.25 < 0.25 U

o.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recoverl'

Trif l-uorotofuene 90.2e"
Bromobenzene 88.4?

Gaeoline Surrogate Recoverl'

Trif l-uorotof uene
Bromobenzene

90.4%
89.5A

BETX values reported in pgll, (ppb)
Gasoline vaJ-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasol-lne pattern.

Quantitation on total peaks in the gasoli-ne range from Tol-uene to Naphthalene.

FORM I



A:s5fiSr!@
INCORPORATED

BETX WATER SURROGATE RECOVERY SUMIIARY

ARI Job: SR71
Matri-x: Water

(TFT)
/RR7]

MB-041511
LCS-041511
LCSD-041511
PZ-03-O471
PZ-12-O4LI
PZ-02-04L1
sw-01-0411
PZ-0L-04LI
PZ-01-D-04 11
Trip Blanks

Tri f l-uorotof uene
Bromobenzene

90.22 88.4t
94.O2 90.8t
94.8? 90.7?
94.8e" 89.3?
92.72 89.1?
97.0? 93.73
93.3? 91.53
92.82 90.3*
91.5? 92.62
L022 96. 6?

Ar'- Pannr+ \Ia. eRTL-Amec Geomatrixxv .\vtsv4

Proj ect: GPT
Event: NA

Cl.ient fD TFT BBZ TOT OUT
n

0
n

0
n

0
0
U

0
0

Log Number Range: 11-8144 to

LCS/MB IJIMITS QC LIMITS
(79-1.20) (80-120)
(19-r2O) (80-120)

11-8 150

FORM II BETX

VAdA I TAT \H / I



ilsifisrb@
INCORPORATED

TPHG WATER SURROGATE RECOVERY SUMMARY

ARI Job: SR71
Matrix: Water

/Trm\
(BBZ )

Client ID

QC Report No: SR?1-Amec Geomatrrx
eroject: GPT

Event: NA

TOT OUT
MB-041511
LCS-04 1511
LCSD-041511
PZ-03-04 11
PZ-L2-04L1
PZ-02-04I1
sw-01-0411
PZ-OI-0417
PZ-01-D-0411
Trip Blanks

Tri f l-uorotol-uene
Bromobenzene

90.48 89.5?
98.58 98.59
97. B? 97 .42
94.72 91.8?
92.12 89.8C
96.92 95. 1?
94.22 92.32
93.12 9I.62
92.12 93.3?
1003 96.22

n

U

0
0
0
0
n

0
n

0

Log Number Range: 11-8144 to

LCS/MB LIMITS QC LIMITS
(80-120) (80-120)
(80-120) (80-120)

11-8150

E'ORM II TPHG

PzdA I fn 7 \k / |



ORGA}TICS A}IAI,YSIS DAIA SHEET
TPHG by Method }IW:IPHG
Page 1 of 1

Lab Sample ID: LCS-041511
LIMS ID:11-8144
Matrix: Water "4Data Release Authorized y'O
Reported z 04 /18 /1,1

ANALYTTCAL.@A^
RESOUFCES\7
INCORPORATED

Sample ID: LCS-041511
I,AB CONTROL SAMPLE

QC Report No: SR?1-Amec Geomatrix
Project: GPT

Event: NA
Date SampJ-ed: NA

Date Recei-ved: NA

Date Anal-yzed LCS:04/1,5/11 07:33 Purge Vol-ume: 5.0 mL
LCSD: 04/15/11. 08:01

f nstrument/Anal-yst LCS: PID2IMH Dil-ut j-on Factor LCS: 1.0
LCSD: PID2/MH LCSD: 1.0

Spike LCS Spik€ LCSD
Analyte LCS Added-LCS Recov€ry LCSD Added-LCSD R€cowery RPD

Gasol-ine Range Hydrocarbons 1. 08 1. 00 108t 0. 98 1.00 98. 0? 9.12

Reported in mg/L (ppm)

RPD ca.l-culated using samp.l-e concentratj-ons per SW846.

TPHG Sumogate Recoverlz

LCS LCSD
Trifl-uorotol-uene 98 . 5? 97 . 8I
Bromobenzene 98.5? 91 .42

FORM III



ANArvTrf:ar A

"=$il;EgORGAI{ICS ATiIAIYSIS DATA SHEET TNCORpORATED
BEIX by Method Sl{8021Blvtod Sanple ID: LCS-041511
Page 1 of 1 LAB CONTROL SAI"IpLE

Lab Sample fD: LCS-041511 QC Report No; SR71-Amec Geomatrix
LIMS ID: 11-8144 Proiect: GPT
Matrix: Water A Eient: NA
Data Release Authorized, ,4t/ Date SampJ_ed: NA
Reported: 04/1-8/\L '/ " Date Received: NA

Date Anal-yzed LCS : 04 /I5 /11 07 : 33 purge Vol_ume: 5 . 0 mL
LCSD: 04/15/Il 08:01

Instrument,/Analyst LCS: PID2/MH Dilution Factor LCS: 1.0
LCSD: PID2 /vilF. LCSD: 1 . 0

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RpD

Benzene
To.l"uene
Ethylbenzene
m, p-Xylene
o-XyIene

RPD cal-culated usj-ng sample concentrations per SW846.

BETX Surrogate Recovery

4.09 3.70 111? 4.08 3.70 1103 0.22
37.1 36.5 t02z 36.3 36.5 99.s? 2.22
10. B 10. ? 1018 10. 6 10.7 99.12 1. 98
40.4 40.1_ 1018 39.4 40.1, 98.38 2.52
11.2 18.1 95.08 16.'7 18.1 92.32 2.92

Reported in pqll, (ppb)

Tri fLuorotofuene
Bromobenzene

LCS LCSD
94.02 94.82
90.8? 90.7?

FORM TTT



SA}4PLE RE SI'LTS -CONVENTIO}iIALS
SR71-Anec Geomatri.x firsifiBrb@

INCORPORATED

Matrix: Water
Data Re]-ease Authorized:
Reported: 05/03/I7

AnaJ.yte

C]-ient ID: PZ-03-0411
ARI ID: 11-8144 SR?1A

Date
Batch

Project: GPT
Event: NA

Date SampJ-ed: 04/13/1-1-
Date Received: 04/14/11

Method Units RL Sample

A]kal-inity 04/19/1,1 SM 2320 mgll, CaCO3 1. O 308
0 41911# 1

Carbonate 04 /19/71 SM 2320 mg,/1, CaCO3 1. O < 1.0 U

Bicarbonate 04/19/71, sM 2320 mgl1, caco3 1.0 3oB

Hydroxide 04 /1,9/lI SM 2320 mg/1, CacO3 1. O < 1.0 U

lanA,,^+ i.,.i +.,vvlruuuLrvrur 04/L5/11' EPA 120.1 umhos,/cm 1.00 6s4
0 4 1511# 1

Total Dissofved so]ids 04/18/1-]- EpA 160.1 mg/L 10.0 345
0 4 1811# 1

Total- suspended sol-ids 04 /1-4/1-]- EpA 160.2 mq/L 1.1 < 1.1 u
04L4tL#J"

Salinity 04/I5/1,I SM 2520.8 ppr 0.10 O.3O
0 4 1511+ 1

Chlori-de

Fl-uoride

N-Nitrate

Ortho-Phosphorous

04/15/1L EPA 300.0 mg/L
0 4 1511# 1

04 /14 /I7 EPA 300 . 0 mg/L
041411#l_

O4/14/1-l EPA 300.0 mg-N/L
041411#1

04/74/11, EPA 300.0 mg-P/L
041411#1

1.0 24.0

0.1 0.3

0.1 0.3

0.1 < 0.1 u

N-Ammonia 04/21/1-1- EPA 350.1M rng-N/L 0.010 < 0.010 U
0 427 tt+I

Su.lfate 04 /L5/11" EPA 300.0 mq/L 1.0 25.3
04 1511#1

RI Analytical reporting limit
U Undetected at reported detection firnit

Water Sample Report-SR71



SAI4PLE RE SULTS-CONVENTIONAI,S
SR71-Amec Geomatrix Arsbilsrb@

INCORPORATED

Matrix: Water nA /
Data Rel-ease AuthorizealVfl/
Reportedz 05/03/71 Y,

\-,/

Drni ant .

Event:
Date SampJ-ed:

Date Recei-ved:

GPT
NA
04/t3/]-1.
o4/14/1,1.

Arralyte

Client ID: PZ-L2-OALI
ARI ID: 11-8145 SR71B

Date
Batch Method Units RL Sample

Alkalinity

Carbonate

Bicarbonate

IJrrdrnvi da

t'-an Ar r a+ .i -,.i | .,vvrruuuLrvrLy

Total- Dissol-ved Sol-ids

Tota I Srrsnenclcd SOI_idS

Salinity

Chloride

Fl-uoride

N-Nitrate

Ortho-Phosphorous

N-Ammonia

Sulfate

04/19/11.
04 L 91 1#1

04/19/1.1.

04/1,9/1,1.

04/1.9/71

04/1.s/r1
0 41511+ 1

04/r8/tr
04 1811#1

04/1,4/1,1,
0474LI#L

04/rs/]-1,
041511#1

04/1.5/11.
04 1511#1

04/14/71.
04L47t#1.

o4/74/rt
041411#1

o4/14/tL
04L41"I#7

o4/21/1,r
0427r1+'t"

o4/15/1.1.
04 1511+1

sM 2320

sM 2320

sM 2320

svl 2320

EPA 120.l_

EPA 160.1

EPA 160.2

sM 2520. B

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

mgll CaCO3

mg/L CaCO3

mgll, CaCO3

mgll, CaCO3

umhos /cm

mg/L

mg/L

ppE

mg/L

mg/L

mg-N/L

mg-P/L

mg-N/L

mq/L

1.0

1.0

1n

1n

1.00

10.0

1.1

0.10

1n

0.1

n1

0.1

0.010

1.0

406

< 1.0

406

< 1.0

815

469

L.Z

0.40

JZ.4

n?

n?

< 0.1_ u

v.uzo

z4 ..t

RL
U

Analytical reporting limit
Undetected at reported detection limit

Water Sample Report-SR71



SAMPLE RE SULTS -COI{IIENITONALS
SR?l-Amec Geomatrix Arsbffirb@

INCORPORATED

Matrix: Water
Data Rel-ease Authorized
Reported : 0 5 / 0 3 / 1 1

Analyte

Cl.ient ID: PZ-O2-O4LL
ARI ID: 11-8145 SR71C

Date
Batch Method

Prnienf: GPT
Eirent: NA

Date Sampled: 04/13/1,1
Date Received: 04/I4/1-L

Units RL Sanple

Alkalinity

Carbonate

Bicarbonate

u,,i-^..j i^rryqt vAIUY

t/ranr,lrrn+-i r.i + "

Total- Dissol-ved Sol-ids

Total- Suspended Sol-ids

Salinity

Chforide

Fluoride

N-Nitrate

Ortho- Phosphorous

N-Ammonia

Sul-f ate

o4/19/17
041911#1

04/19/Lr

04/]-9/Lr

04/1,9/1I

04/L5/LI
041s11#1

04 /L8 /1-r
0 4181 1# 1

04/1-4/L!
04I41"7#r

04/15/rt
041511#1

04/15/1.1
0 4l- 511# 1

04/1.4/1.!
041411#1

04 / L4 /L1
041411+1

04/1_4/1r
0 41411# 1

04/27 /1L
o42'11,1#I

o4/1.5/11,
0 4 1511# 1

sM 2320

sM 2320

sM 2320

sM 2320

EPA 120. 1

EPA 160.1

EPA 160.2

sM 2520.8

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

mg/L CaCO3

ngll, CaCO3

mgll, CaCO3

mgll, CaCO3

umhos/cm

mg/L

mg/L

ppt

II,q/L

mg/L

mg-N/L

mg-P/L

mg-N/I

ng/L

1.0

1.0

1.0

1n

1.00

10.0

1.1

0.10

z.v

0.1

0.1

0.1

0. 010

2.0

318

< 1.0

318

< 1.0

108

357

1.1

0.30

28.0

n?

n1

< 0.1 u

0.025

40.7

RL
U

Analytical reporting J-imit
Undetected at reported detection limit

Water Sample Report-SR71



SEI{PLE RE SULTS-COM/ENTIONATS
SR7l-Amec Geomatrix ilstf;:tb@

INCORPORATED

Matrix: Water
Data Release Authorized
Reportedz 05/03/1,1.

AnaJ.yte

Prni onl- .--;+;;;;
Date Sampled:

Date Recei-ved:

ID: SW-01-0411
7L-8L47 SR71D

Method Units

GPT
NA
04/1.3/1.L
04/1,4/1r

CIient
ARI TD:

Date
Batch RL Sanple

Alkalinity

Carbonate

Bicarbonate

lJrrrlrnvi rla

t'-nnArrn+'i .''i +"

Total- DissoLved Sofids

Total Suspended Sol-ids

Salinlty

Chl-oride

Fluoride

N-Nitrate

Ortho- Pho sphorous

N-Ammoni-a

Sulfate

04 /19 /11.
o419II#7

04/1,9/1,r

04/1.9/1,1.

04/79/1_7

04/1.5/1.r
04 1511#1

04/1,8/1,1,
041811#1

04/14/1,1.
04'J,477#7

04/15/1,1,
041511#1

o4/r4/1,1.
041"41,I#t

04/1-4/1,1
04L417#L

04/r4/tt
0474LI#1,

04/74/7t
0 41411# 1

04/21/71.
0427t7#L

04/14/1,r
0 41411# 1

sM 2320

sr4 2320

sM 2320

sM 2320

EPA 120.1

EPA 160.1

EPA l_60.2

sM 2520. B

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

mq/L CaCO3

umhos,/cm

mg/L

mg/L

ppr

mg/L

mg/L

mg-N/L

mg-P/L

mg-N/L

mg/L

48.3

< 1.0

48.3

< 1.0

116

83.0

2.9

0.10

3.'7

u.z

0.1

< 0.1 U

0.035

4.4

1.0

1.0

1n

1.0

1.00

qn

1.1

0.10

0.1

U.-L

0.1

0.1

0.010

0.1

RL
U

Analytical reporting limit
Undetected at reported detection ]imit

Water Sample Report-SR?1



SAMPI/E RE SI'LTS-CONVENTIONAIS
SR7l-Amec Geomatrix ir3tf;s*@

INCORPORATED

Matrix: Water
Data Rel-ease Authoriz
Reported: 05/03/LI

AnaJ.yte

Proj ect: GPT
Event: NA

Date Sampled: O4/1,3/11,
Date Received: 04/1"4/II

Client ID: PZ-01-0411
ARr ID: 11-8148 SR71E

Date
Batch Method Units RL SampJ-e

AJ-kalinity O4/I9/1,7 SM 2320 mgll, CaCO3 1.0 493
0 41911# 1

Carbonate 04/79/1,7 SM 2320 mg/L CaCo3 1.0 < 1.0 U

Bicarbonate 04/I9/II SM 2320 mgll CaCO3 1.0 493

Hydroxide O4/1,9/II SM 2320 mg/L CaCO3 1.0 < 1.0 U

^^-4"^+i--i+" O4/1,5/I1, EPA 120.1 umhos/cm 1.00 1,570vvrluquL{ v f LJ

0 41s 11# 1

Total DissoLved Sofids 04 /I8 /1,L EPA 160. 1 mq/L 13 . 3 829
0 41811# 1

Total Suspended Sol-ids 04/14/1,1. EPA 160.2 mg/L 1.1 < 1.1 U
041411#1

SaJ-inity

Chl-oride

Fl-uori-de

N-Nitrate

Ortho-Phosphorous

0.10 0.80

10.0 21,9

0.1 0.3

0.1 0.6

0.1 < 0.1 u

04/I5/1,I SM 2520.8 ppt
0 4 1511# 1

04/28/1,1, EPA 300.0 mq/L
042811#1

04/L4/1.1" EPA 300.0 mg/L
041411#1

O4/I4/I! EPA 300.0 mg-N/L
041411#1

04 /L4 /1,1, EPA 300 . 0 mg-P /L
041411+1

N-Ammonia 04/21 /1,7 EPA 350.1M mg-N/L 0.010 0.045
o4211L+L

Sulfate O4/I5/\I EPA 300.0 mq/L 2.O 47.'7
0 41511# 1

RL Analytical reporting limit
U Undetected at reported detection l-imit

Water Sample Report-SR?1



Matrix: Water /[ ;Data Rel-ease Authorizedl:ffi
Reported: 05/03/1,1 \ /

irsbff8tb@
INCORPORATED

RL SampJ.eAnalyte

SAMPLE RE SULIS-COTTIVENTIONALS
SR71-Anec Geomatrix

Proiect: GPT
Eizent: NA

Date Sampled: 04/13/L1.
Date Received: 04 / 1,4 / 1,1,

C]-ient ID: PZ-01-D-0411
ARI rD: 11-8149 SR71F

Date
Batch Method Unite

Alkalinity

Carbonate

Bicarbonate

!l rzcl ra v i rio

/-nnArrnt- i vi +t'

Totaf Dissol-ved Sol-ids

Total- Suspended Solids

Salinity

Chl-orlde

Fl-uoride

N-Nitrate

Ortho-Phosphorous

N-Ammonia

Sulfate

04/L9/7L
0 4 1911# 1

04/19/1r

04 /79 / 1,7

04/]-9/1.r

04 /15 /LL
0 4 1511# 1

04 /L8 /7r
041811#1

04 /L4 /1L
04I41_r#7

04 / 75 /17
0 41511# 1

04 /28 /1,1,
04281r_#r.

04/1.4/1,r
041411#1

04 /r4 /Ir
041411#1

04/14/t1.
041411#1

04/27 /1.r
o427 r1.+r

04/15/Lt
041511#1

sM 2320

sM 2320

sM 2320

sM 2320

EPA 120.1

EPA 160.1

EPA 160.2

sM 2520. B

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

mg/L CaCO3

mg,/L CaCO3

mgll, CaCO3

mg/L CaCO3

umhos,/cm

mg/L

mg/L

ppE

mg/L

mq/L

mg-N,/I

ng-P/L

mg-N/L

mg/r,

1.0

1.0

1.0

1.0

1.00

1.1

0.10

10.0

n1

n1

n1

0.010

2.O

493

< 1.0

493

< 1.0

1,580

d5J

< 1.1 u

0.80

227

n?

nq

< 0.1 u

0.048

36.9

RL
U

Analytical reporting limit
Undetected at reported detection l-imit

Water Sample Report-SR71



METHOD BI,ANK RESTJLTS-CON\IENTTONALS
SR?1-Amec Geomatrix Arstffsr!@

INCORPORATED

Matrix: Water
Data Re]ease Authorized:
Reported: 05/03/1,1

Analyte

n-+ ^UALE

Ud Lg

Date Units

Prni onf .

Event:
Sampled:

Received:

GPT
NA
NA
NA

t'Iethod BIank ID

/-nnArra{- i vi f u

Total Dissol-ved

Total Suspended

Salinity

Chl-oride

EPA 120.1

EPA 160.1

EPA 160.2

sM 2520. B

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

04/L5/L7

04/L8/L1_

04/t4/rt
o4/]-5/1.7

04 /L4 /L1,
04/15/1.7
04/28/]-1,

04/r4/11_

04 /14 /1L

04/t4/17

o4/27 /1.7

04/1.4/1.L
04/L5/]-1,

umhos/cm

mg/L

mg/L

ppt

mq/L

mg/L

ILIY l\ / !

mg-P/L

mg-N/L

mg/L

< 1.00 u

< 5.0 u

< 1.0 u

< 0.10 U

< 0.1 u
< 0.1 u
< 0.1 U

< 0.1 u

< 0.1 u

< 0.1 u

< 0.010 u

< 0.1 u
< 0.1 u

Sofids

Solids

F.l-uoride

N-Nitrate

Ortho-Phosphorous

N-Ammonia

Suffate

FB Filtration Bl-ank

FB

Water Method Bfank Report-SR71



I.AB CONTROL RESI'LTS-CONVENTIONAIS
SR71-Anec Geomatrix trsifisrb@

INCORPORATED

Matrix: Water
Data Rel-ease Authorized
Reported: 05/03/1L

Project: GPT
Event: NA

Date Sampled: NA
Date Received: NA

Ana].yte/Method
Spike

QC ID Date Units LCS Added Recovery

Total Dissolved Solids ICVL 04/I8/I7 mg/L 452 500 90.42
EPA 160.1

Totaf Suspended Solids ICVL 04/I4/I1, mg/L 49.9 50.0 99.8?
EPA 160.2

Salinity ICVL 04/15/LL ppt 45, 100 47 ,600 94.j2
sM 2520. B

Water Lab Controf Report-SR71



STAT.IDARD RE E ERENCE RESULTS - CONTTENT T ONALS
SR71-Amec Geomatrix A:Stfr:*@

INCORPORATED
..1

Matrix: water ^"{/Data Release Authorized dffl
Reported: 05/03/LI \ \-/

Project: GPT
Event: NA

Date .Samolecl: NA
Date Received: NA

Analyte/SRM ID Metbod Date Units SRM

True
Va]-ue Recovery

AlkaJ-inity
P1 90-5 0 6

/-nnArrn1-irzii-rr

Ricca #3193

Chl-oride
ERA #230109

Fl-uoride
ERA #02098

N-Nitrate
ERA #09127

Ortho-Phosphorous
EAR #210109

N-Ammonia
ERA #15125

Sul-f ate
ERA #220109

sM 2320

EPA 120.1

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350. 1M

EPA 300.0

mgll CaCO3

umhos/cm

mq/L

mg/L

mg-N/L

mg-P/L

ng-N/L

mg/L

04/19/t7
04/19/L7

04/15/1L

04/74/1L
04/75/11.
04/28/L7

04/14/rr

04 /L4 /rt

04/r4/1,1

04/27 /1_L

04/14/71_
04/15/1,1

65 .9
63.2

996

2.8
29.
ta

2.9

2.9

0.539

2.9

66.3
66.3

1 nnn

3.0
?n
3.0

?n

3.0

?n

0.500

?n

99.42
95.3e"

99.62

93.3%
93-3%
93.3%

96.12

96 .'1 e"

96.7%

t-07.82

96.1%
96 -'7e"

Water Standard Reference Report-SR71



RE PI,ICATE RESULTS-CONVENTIONALS
SR?l-Amec Geomatrix

Method

Arsbffiab@
INCORPORATED

Matrix: lVater A ,

Data Rel-ease Authorizedffi
Reported: 05/03/7I ( l|/

Project: GPT
Event: NA

Date Sampled: 04/L3/71-
Date Received: 04/14/17

Date Units Sanple Replicate(s) RPD/RSDAnalyte

ARI ID: SR71A

Alkalinity

Carbonate

Bicarbonate

Ltrzrlrnvi rla

t.-nnrltn+ i -'i +.'vvlrsqvu4 v r u_y

Salinity

Chlorlde

Fl-uoride

N-Nitrate

Ortho-Phosphorous

N-Ammonia

Sul-f ate

ARI ID: SR71E

Total- Dissolved

Client ID: PZ-03-0411

sM 2320

sM 2320

sr4 2320

sM 2320

EPA 120. 1

sM 2520.8

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

mgll, CaCO3

mgrll, CaCO3

mgl], CaCo3

ng/L CaCO3

umhos,/cm

ppt

mg/L

mg/L

mg-N/L

mg-P /L

mg-N/L

mg/L

mg/L

04/1.9/1.7

04/L9/lr

04/1.e/1.7

04/1_9/7r

a4/75/1.I

04/1-s/Lr

o4/15/1.7

04 /14 /1,1

04/74/1I

04/I4/1,I

04/21/1.I

04/1.5/LI

308

< 1.0

308

< 1.0

654

0.30

24 .0

n?

< 0.1

0.0r_0

25.3

829

306

< 1.0

306

< 1.0

655

0.30

23 .5

n?

0.3

< 0.1

< 0.010

25.0

827

0.7%

NA

0.7%

NA

0 .22

0. 08

2.LZ

0.0e

0.04

NA

NA

I.2Z

Client ID: PZ-O1-0411

Sol-i-ds EPA 160.1 04/1,8/lI o.2z

Wat.er Replicate Report-SR71



Matrix: Water
Data Release Authorized:
Reported: 05 / 03 / 17

AnaJ-yte

Drni aaf .

Event:
Date Sampled:

Date Received:

Date Units Samp1e

MS /MSD RE ST'LTS-COTiIVENT IONAIJS
SR?1-Amec Geomatrix Arssffieb@

INCORPORATED

GPT
NA
04/13/tL
04 /14 /t7

Spike
Spike Added RecoverlMethod

ARI ID: SR71A

Chloride

Fluoride

N-Nitrate

Ortho- Phosphorous

N-Ammonia

Su.l-fate

ID: PZ-03-0411

EPA 300.0 04/15/tI

EPA 300.0 04/14/1,1

EPA 300.0 04/14/11.

EPA 300.0 04/74/r1,

EPA 3s0.1M 04 /27 /1,7

EPA 300. 0 04 /75/r7

CIient

mg/L

mg/L

mg-N/L

mg-P/L

ng-N/L <

mg/L

z1.v

0.3

< 0.1

0.010

25 .3

42.8

z.z

z.z

n q,n/l

20.0

2.0

2.0

2.0

0.500

20.o

94.0?

95. 08

qq n9

80.0?

r-00.88

91.0%

Water MS/MSD Report-SR71



ANA|\rTr^^r a
*="'5LiiE?'"@
INCORPORATED

INORGANICS ANALYSIS DATA SUEET
TOTAIJ METALS Sa.rrp1e IDr PZ-03-0411
Page l- of 1- sAIt{Pr.E

Lab Sample ID: SR71A QC Report No: SR71-Amec Geomatrix
LIMS IDz !L-8L44 Project: GPT
Matrix: water ^^ I.Data Release Authorized: {h( Date Sampled: o4/!3/L1
Reported: o4/20/7L I j' Date Received: o4/L4/Ll

,'' /

Prep Prep Analyeis Analysis
Meth Date Method Date CAS Nunrber Arralyte RL mg/L O

3O1OA 04/75/),L 60108 04/L9/LL 7440-70-2 Calciu.n 0.05 50.3
3O1OA 04/Ls/tL 60108 04/L9/L\ 7439-95-4 Magnesium 0.0s 32.8
3OI-OA 04/L5/AL 5O]-OB O4/L9/Lt 7440-09-7 Potassirun 0.5 4.8
3O1OA O /L,/LL 50r-OB O4/L9/LL 7440-23-5 Sodirur 0.s 37 .3

U-Analyte undetected at given RL
RL-Reporting Limit

FOR}I. I



Arsif;slb@
INCORPORATED

INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Samp1e ID: SR71B
LIMS ID: 1-1-8145
Matrix: Water /1

Data Release Autho rizefl{Ty"
Reported: 04/20 /LL I ,i

Sample TDz PZ-12-O4LL
S.E$PI,E

QC Report No: SR71-Amec Geomatrix
Project: GPT

Date Sampled: 04/L3/lL
Date Receiwed: 04/14/LL

Prep Prep Analysie Analyeis
lteth Date Metshod Date Cl\S Number Analyte RL mg/L O

301-OA 04/Ls/L! 60r-08 04/L9/lL 7440-70-2 Calcium O.Os 62.9
301-0A 04/Ls/LL 60108 O4/L9/LL 7439-95-4 Magnesir:nr O. Os 41.3
301-0A 04/Ls/LL 60L08 O4/L9/LL 744O-O9-7 Poraseiun 0.s 4.4
3O1OA 04/Ls/Lt 6010B 04/L9/LL 7440-23-5 Sodium

U-Analyte undetected at given RL
RL-Reporting Limit

o.s 57.7

FORl,l- I



f,xsif;srb@
INGORPORATED

INORGAITICS AIIALYSIS DATA SNEET
TOTAT METAI/g
Page 1 of 1

Lab Sample ID: SR71C
LIMS ID: 1l--8146
Matrix: Water M;-
Data Release Authorized! )it
Reported: oA/2o/LL 1 j

Sample IDz PZ-02-04LL
SAITIPLE

QC Report No: SR7l-Amec Geomatrix
Project: GPT

Date Sampled: 04/L3/Lt
Date Receiwed: 04/L4/LL

Prep Prep Analysie Analysis
Dteth Datse Method Date CAS Nunber .Ana1yte RL mS/L A

3010A O4/L5/LL 60108 04/19/LI 744O-7O-2 Calciun O. Os 64.6
3010A 04/75/1,1 50L08 04/L9/Lt 7439-95-4 MaEneeiurn O. 05 32.4
301-04, 04/ls/LL 60r.08 O4/L9/LL 7440-09-7 poraseiurn 0.5 3.4
301-0A 04/Ls/LL 50108 04/t9/LL 7440-23-5 Sodiun

U-Analyt.e undetected at given RL
Rl-Reporting Limit

0.s 33.8

FORM.I



AIstfisrb@
INCORPORATED

INORGANTCS ANALYSTS DATA SEEET
TOTAI, METALS
Page 1 of l-

Lab Sample fD: SR71D
LIMS IDt LL-8L47
Matrix: Water
Dat,a Release Authoriz
Reported: 04/20/LL

SanrpJ.e ID: SW-01-0411
SAldPI.E

QC Report No: SRTL-Anec Geomatrix
Project: GPT

Date Sampled: 04/L3/1-1,
Date Received: 04/L4/L1-

Prep Prep Analysis Analyeis
Meth Date l{ethod Date CAS Nurnber .A,nalyte RL ng/L A

3O1OA O4/L5/LL 60108 O4/L9/aL 7440-70-2 Calciusr O. 05 11.5
30L0A' 04/L5/LL 60108 04/L9/LL 7439-95-4 Magnesium O.05 5.00
3O1OA O4/L5/L7 5O1OB O4/L9/LL 7440-09-7 poraseiun 0.5 0.9
3O1OA O /L5/LL 501-08 O4/L9/LL 7440-23-5 Sodirur 0.5 5.3

U-Analyte undetected at given RL
Rl-Reporting Limit

FORI{-I



AIs5ffS?!@
INGORPORATED

INORGAIIICS A}IAI,YSIS DATA SHEET
TOTAL METAI.S
Page 1- of 1-

Lab Sample fD: SR71E
LfMS fD: 11--8148
Matrix: Water iMData Release Authorj-zedl'l t/
Reported: 04/20/LL "1,,i

Fample rD: PZ-01-0411
SA}IPLE

QC Report No: SR7L-Amec GeomaLrix
Project: GPT

Date Sampled: 04/L3/LL
Date Received: 04/L4/LL

Prep Prep Analysie Analysie
lteth Date Method Date CAS Nunber Analyte RL ng/L A

30104 OA/L,/LL 601-08 O4/!9/LL 7440-70-2 Calcium O. Os 140
301-0A 04/L5/LL 50L08 04/L9/LL 7439-95-4 Magnesium O.05 65.2
301-0A 04/Ls/1,L 60L08 04/19/rL 7440-09-7 potaesir:n O. s 5.7
3Ol-0A 04/L5/tr 5O1OB 04/L9/LL 7440-23-5 Sodirur

U-Analyt.e undetected at given RL
RL-Reporting Limit

0.5 101

FORITI- I



Arssffseb@
INCORPOBATED

INORGA}IICS A}TAI,YSIS DATA SEEET
TOTAL I'IETALS
Page L of L

Lab Sample ID: SR71F
LIMS ID: L7-8L49
Matrix: V\later lh
Data Release Authorized,rtft,'
Reported: o4/20/L, ( 

,rt

9ample ID: PZ-01-D-0411
SAIIIPLE

QC Report No: SR7l-Amec Geomatrix
Project: GPT

Date Sampled: 04/L3/LL
Date Received: 04/14/Ll

Prep Prep .Analysie Analysis
Dteuh DaUe Method Date CAS Number Analyte RL mg/L A

3010A O4/L5/LL 60L08 O4/L9/L7 7440-70-2 Calcium 0,05 138
3010A 04/Ls/LL 601-08 04/t9/LL 7439-95-4 Magneeiun o.05 55.5
3OLOA O /L'/LL 601-08 O4/L9/LL 7440-09-7 porassiun 0.5 5.5
30L0A 04/Ls/1,L 501-OB 04/L9/LL 7440-23-5 Sodiun

U-Analyte undetected at given RL
RL-Report,ing Limit

0.5 97 .0

FORITI- I



fiEsbfisrb@
INCORPOBATED

INORGA}UCS ANALYSIS DATA gHEET
TOTAL I'IETALS
Page 1- of 1

Lab Sample ID: SRTLMB
LIMS ID:11--81-44 A
Matrix: Water lN",
Data Release Authorized:{ !
Reported: 04/2o/LL (rt

Prep
Meth

Sample IDr METHOD BLANK

QC Report No: SR?l--Anec Geomatrix
Project: GPT

Date Sampled: NA
Date Recei.ved: NA

Prep
Date

Analysis Analysia
Method Date CAS Nurnber Analyte mg/L

3010A
3 01_ 0A
3010A
3010A

04 /Ls /LL
04/Ls/11
04/ Ls / LL
04/ L5 / LL

501_0B

50108
6 01_ 0B
50108

04/Le /LL
04/1,e/LL
04/Le/LL
04/Le/LL

7440-70-2
7439-95-4
7440-09-7
7440-23-5

Calcium
Magnesium
Potassium
Sodium

0.05
0.05
0.5
0.5

0. 05
0.05
0.5
0.5

rI

U

U

U

U-Ana1yte undetected at given RL
Rl-Reporting Limit

FORM-I



A$ffi8rb@
INCORPOBATED

INORGANICS ANALYSIS DATA SHEET
TOTAI. IIIETALS
Page L of 1

Lab Sample ID: SRT1LCS
LIMS ID: LL-8L44
Matrix: Water (I ,'z
Data Release Authorized: 'f(
Reported: o4/2o/LL I I

Analyte
Analysie
Method

Sarnple fDr LAB CONIROL

QC Report No: SRTl--Amec Geomatrix
Project: GPT

Date Sampl-ed: NA
Date Receiwed: NA

BLANK SPIKE QUALITY CONTROI. REPORT

Spike
Found

9pike
Added

t
Recovery O

Calcium
Magnesium
Potassium
Sodium

60108
50L08
501_08

6 01_ 0B

9.74
9 .96
LO.2
1_0 .4

10.0
10,0
1_0.0
r.0 .0

97.44
99.62

LO2Z
LO4Z

Reported in mgll

N-Control limit not met
Control Limits: 80-120?

FORM-VII



J/ E Analytical Resources, Incorporated

-l- 
Analvtical Chemists and Consultants

=J
May 3,2011

Niklas Bacher
AMEC
600 University Street, Suite 1020
Seattle, WA 98101

Client Project: Gateway Pacific Terminal (GPT)
ARI ID: SR88

Dear Mr. Bacher:

Please find enclosed the original chain of custody (COC) records and the final results for the
samples from the project referenced above. Four water samples and a trip blank were received
in good condition on April 15,2011.

The samples were analyzed for Total Metals, HCID, SVOCs, NWTPH-Gx plus BTEX and
general chemistry parameters, as requested on the COC.

The SVOCs CCAL is out of control low for all associated FORM III "Q" flagged analytes
with the exception of 2,2'-Oxybis(1-Chloropropane) which is out of control high. All
associated samples that contain analyte have been flagged with a "Q" qualifier.

The BTEX LCS is out of control high for Benzene. The LCSD is in control and no further
action was taken.

There were no other anomalies associated with these samples.

A copy of these reports and all associated raw data will remain on file with ARI. If you have
any questions or require additional information, please contactme at your convenience.

Respectfully,

ANALYTICAL RESOURCES. INC.

Client Services Manager
206.69s.62t1
kell)zb@arilabs.com
www.arilabs.com

Page 1 of

*k
4611 South 134th Place, Suite 100 . Tukwila WA 98168 . 206-695-6200 . 206-695-62O1 fax
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Project Name:

Delivered

Assigned ARI Job No: Tracking No:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals aftached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) ... .. . .. . . . . .

Temperature of Cooler(s) ('G) (recommended 2.0-6.0 "C for chemistry)........

lf cooler temperature is out of form 00070F

Cooler Accepted by:

Complete custody forms and atlach

Log-ln Phase:

Was a temperature blank included in the cooler? _;1.e;;;.....;\

Cooler Receipt Form

Foam Block Paper

NA

YES6)
@
Gs)4--
(yEsJ

What kind of packing material was used? ... @*b'@ GetPacks Baggies

t_l L3

Was sufiicient ice used (if appropriate)? .................

Were all boftles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

-Wore=all-bottles'Used eoffeEt foTthr-T6q'iie*6d-anelyses? ..*..................:.....:-.-............................

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? . . . ... ... .

Date VOC Trip Blank was made at ARl...

NO

@)
NO

NO

NO

NO

NA

NA

dEB, No_ry(tEg No

YES @'*,v
qES, . No

'l (,:f rt

WasSampleSp|itbyAR|.ffi,)vEsDate/Time:-Equipment:-Sp|itby:-\"/ 
't4 , i

sampleslossedby, ,)hl/l ox", -{frsfrt ti^", lllZ
* Notify Project Manager of discrepancies or concems *

uampte tu on Eoltte !'aml'te ru on u(Ju Sample lD on Bottle SamDle lD on COC

Additionat Notes, Discrepancies, E Resolufio4s.'

-flp Blaq['' :;,r,-, i n ( tL\

Bv: J ttl Date: ,ll ,i/tt
Feetbubbles'

**{mHl

tn"**
riffieffi

| ";tb
Small ) "sm"

Peabubbles ) "pb"
Large ) "lg"
Headspace ) "hs"

0016F
3ru10

Cooler Receipt Form Revision 014



Sample ID Cross Reference RePort

ARI Job No: SR88
Client: Amec Geomatri-x

Project Event: N/A
Project Name: GPT

tlsifisi:@
INCORPORATED

SanpJ-e ID
ARI

Lab ID
ARI

LIMS ID l{atrix Sanple Date/Time

1 p7.-11 -nA 1 ',l

2. PZ-j4-04r1"
3. PZ-O] -04LL
4. PZ-O6-04LL
5. Trip Blank

sR88A ]L-824I
sR88B ]-L-8242
sR88C 1,1.-8243
sR88D ]L-8244
sR88E lI-8245

Printed

Water
Water
Water
Water
Water

04/1,5/rr

04/74/L1
04/r4/L1
04/L4/Lr
04/L4/Lr
04/L4/Lr

08:50
ru: z3
IZ2J3
74220

04/L5/1-7
04 /L5 /Lr
04/15/11
04/15/77
o4/15/71

0'7
0'7
07
01
01

00
00
00
00
00
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AXstfisrb@
INCORPORATEDORGANICS AI.TAIYSIS DATA SHEET

SeoivolatiJ.es by SW8270D GCIMS
Page I of 2

Lab Sample fD: SR88A
LIMS ID: II-8241
Matrlx: Water

^t ^^^^ 1..+udLd nErEoo= ^.rhorizedt\t\*' '

Reported: 04/21 /LL

Date Extracted:. 04/19/L1'
Date Anafyzed: 04/20/LL 22:45
fnstrument/Analyst z NT6 / Jz

CAS Nunber Analyte

SamPIe ID: PZ-LL-0ALL
SA}4PLE

QC Report No: SR88-Amec Geomatrix
Project: GPT

NA
Daf c Samnl ecl: O4/I4/I

Date Received: 04/15/l

Sample Amount:
Final- Extract Vo]ume:

Dil-ution Factor:

1
1

500 mL
0.50 mL
1.00

Resul-tR],

108-95-2
7r1- 4 4- 4

95-57-8
54L-1 3-L
70 6- 4 6-'7
100-51-6
95-50-1
95- 48-1
10 8- 60- 1-

706- 44-5
62L-64-1
61 -1 2-r
98-95-3
78-59-1
88-75-5
r05-61 -9
65-85-0
111- 91- 1

1"20-83-2
L20-82-r
9r-20-3
r06- 41 -8
87-68-3
5 9-50-7
9L-51 -6
11-47-4
88-06-2
95-95-4
91-58-7
88-1 4-4
131- 11- 3
208-96-8
99-09-2
83-32-9
51-28-5
r00-02-'7
t32-64-9
606-20-2
1a1 I A aIZI-IA-Z

84-66-2

Phenol-
Ri c- / t-ahl arnaf hrrl \ F.f horufo \a urrfv!vsurr ),r/
t -ah1 n ranh an n I
'l ?-n i nh I nrohcn zgpgL t J u+eL'L

1r 4-Dichlorobenzene
Ranzrrl A'l nnhnl
1 - 2-ni chl ornlrenzeneL' L uLvrr+

2-Maf hrr'l nhana l

? ? | -6vrz1.ri q (1 -Ch1 nrnnrnn:na\
-t- \r vllrv!

4-Maf hrzl nlrann-l
N-Nitroso-Di-N- PropyJ-amine
Hexachloroethane
Nitrobenzene
T qnnhnrnna
?-I{i I ranhenn l

2, 4-Dimethylphenol
Benzoic Acid
hi e / ?-f-h l nrnaJ- hovrz) Ma]- h:na
vLe \L

t ,4 -n.; ^h r ^-^^!.^nOf-, = vi/rlvrr

1 2 A-'lri nh 1 nrnhgyl2gng!, 
-, =

IrTanhl-1'rr'l ona

4 -Chloroanil-1ne
Hexachlorobutadiene
A-ah1 arn-?-ma1_hrzl nhcno l

2-Mefhvl nanhtha Lene
Hexachf orocycl-opentadiene
1 A c_T-i. ^!. r ^-^nhenof-tatv f!rurrrvrvt-
. A tr_n-; ^!. r ^-^nhenofLt=tJ rrrullrv!vI-

2 -Chforonaphthalene
2-Nitroanil-ine
Di mcthrzl rrhth,a I .l.e
l^^^^^L+L,,1 ^-^nuglldPrrLrryrsrlY

3-Nitroaniline
A non:nhf han a

2, 4-DiniLrophenof
4-I{i f rnnhonnl
Dibenzofuran
? 6'-ni ni f rnf nl rrqng
-, 

v ulllL

) A-n; ni t- ratnl rrqng
-, a ullll

Fti at- hrr'l nhl-ha l ato

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0

10
1.0
5.0
1_.0
1.0
5.0
1.0
5.0
1.0
5.0
5.0
5.0
1.0
5.0
1.0
1.0
5.0
1.0

10
qn
1.0
5.0
5.0
1.0

< 1.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 U
< 1.0 u
< 1.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u
< 10 u

< 1.0 u
< 5.0 U
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 U
< 5.0 U
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 5.0 U
< 1.0 u
< 5.0 U
< 5.0 U
< 1.0 u

FORM I



AIsifisrb@
INCORPORATEDORGANICS A\IAIYSIS DATA SHEET

Semivolatiles by SW8270D GCIMS
Page 2 of 2

Lab Sample ID: SR88A
LIMS ID t LI-824I
Matrix: Water
Date Anafyzedz 04/20/LL 22:45

CAS Number Analyte

SamPle ID: PZ-LI--OAI-L
SA}4PLE

QC Report No: SR88-Amec Geomatrix
Project: GPT

NA

RL Resu1t

7 005-1 2-3
86-1 3-1
100-01-6
534-52-r
I 6-30-6
101- 5 5- 3
LL8-1 4-7
87-86-5
85-01-8
86-7 4-B
L20-12-1
84-7 4-2
206- 44-0
L29-00-0
85-68-7
91"- 9 4-L
5 6-55-3
L1_'7 -8L-1
2L8-07-9
LL'7 -84-0
50-32-8
1 93- 3 9-5
53-70-3
L91"-24-2
90-12-0
TOTBFA

4 -Chlorophenyl -phenylether
Fl-uorene
4 -Nitroanifine
4, 6-Dinitro-2 -Methylphenol
NI-Ni I rnsnd i nhenvlamine
4 -Bromophenyl -phenylether
Hexachforobenzene
Pon1-achl nrnnhenr;]! vyrrvrrr

Phenanthrene
Carbazofe
Anthracene
F)i -n-Rrr1- rrl nhf h: l-3lg
Fluoranthene
Pyrene
Rrrtrzl lrenzrrl nhf halate
? ? '-ni nhl nrnl-,anzidine
J' J

Renzn fe):nfhr:-ene
\ s / qf r

bis ( 2-Ethylhexy1 ) phthalate
Chrysene
Di -n-Oc1- rzl nhi- h,lf 4lgr yrrurrL
Ranza/r\nrrrana

Indeno (1,, 2, 3-cd) pyrene
Di han z ( e -h) enf hracene\ s, 1r / urr elrr

Ranza/n h i \n6r\/fene\Yl t!t L / tsv!
T -Methvl nanhtha Lene
Totaf Benzofl-uoranthenes

Reported in pq/L (ppb)

Semivolatile Sumogate Recovery

1.0
1.0
5.0

10
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

< 1.0 u
< 1.0 u
< 5.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

d5-Nitrobenzene
rl'l 4-n-Tarnhanrzl
d5-Phenof
. ^ a-T,: r^-^-^^l-lenolLr=rv r!rp!vlrv}/r

5]-.22
63.22
48.0%
51.6%

46.42
40.82
48.8?
48.3?

ryrrvrrJ r
AA -1 ,-ni ^l, l arnl.L,I vLe!!L"-Jenzene
?-E-l rrnrnnhonnl
..r /t -o-.r^t ^-^^1^,^hOl! vi-rrvrr!

FORM I



fiIsbfi:rb@
INCORPORATEDORGANICS A}IAI,YSIS DATA SHEET

+.name SVOA Form f Water
Semivolatiles by Sw8270D GCIMS
Page \ of 2

Lab Sample ID: SR88B
LIMS IDz 7I-8242
Matrix: Water 

^^Data Release Authorized: \\\*
Reported: 04 /2'7 /11'

Date Extracted: 04/L9/LL
Date Anafyzed: 04/25/II 19:2L
Instrument/Analyst : NT 6 / JZ

CAS Nunber Anal.yte

QC Report No: SR88-Amec
Project: GPT

NA
Date Sampled: 04/14/

Date Received: 04/15/

Sample Amount:
Finaf Extract Volume:

Difution Factor:

SampJ-e ID: PZ-04-O41L
SAI"IPLE

Geomatrix

L1
l1

500 mL
0.50 mL
1.00

Resu]-tRL

L08-95-2
Irr- 44- 4

95-57-8
5 41_-'7 3-7
70 6- 46-'7
100-s1-6
95-50-l_
95- 48-7
108-60-1
r0 6- 4 4-5
62L- 64-1
67 -'7 2-r
98-95-3
78-59-1
88-75-5
105-67-9
65-85-0
111- 91- 1
1,20-83-2
r20-82-r
9t-20-3
r06- 47 -8
87-68-3
59-50-7
91-5'7 -6
17-41-4
88-06-2
95-95- 4

91-58-7
88-'7 4-4
131- 11- 3
208-96-8
99-09-2
83-32-9
51-28-s
700-02-'7
r32-64-9
606-20-2
r 

^t 
1 A a

Phenol
Ri q- /?-ahl nroof hrzl \ Flf hor

\ 4 vrarv! vv urr )f ! /

)-a']nl arnnl-rana l

T ?-ni ch 1 nrnl'rcn zgngLf J ULVLlL

''l 4-ni ah1 arnhronzgngL I a uLv!!L

Pan zrr'l A l nnha l

''l ?-ni nh I nrnl-ran zgngL, 
' 

ULV'LL

?-Mai- hru I nhana'l
) ) I -(\,vrtAi < /T -ahl arnnrnn:no\1' - vzrf v4r \ r vrrf v!

4-Maf hrzl nhonn l

N-Nit roso- Di -N- Propylamine
Hexachloroethane
Nitrobenzene
T^^^L^-^^^r DvPrlvr v]]s
?-I{i f ranhonnl

2 , 4 -Dimethylphenol
Benzoic Acid
l.ri c / 2-f-h l araai-hnwrr\ Maf h:novr, \ a vv urrvz:f / lrv urrgrrv

2 A-n; nh l nrnnharlgl
- | = uLeLtL
1 ) A-tt1ri 

^l.l^r^l-lrLt= -Jenzene
lrl:nhf h: I ana

4 -Chf oroani-line
Hexachlorobutadiene
4-ah l nrn-?-mcfhrrl nhcnol
2 -Methylnaphthafene
Hexachf orocyclopentadiene
) A 6-Tri nh I nrnr;figpqf
-t=tv rrfvtrrv!vt-
. A q-n,i 

^la r ^f ^nhenol-t a I J r!+errrvrvl-

2 -Chloronaphthalene
2-Nitroaniline
ni 

-^+L..1^LlL- 
1 ^+u]-merny-Lpnrnara Ee

Anan:nh1- hrr'l ano

3-Nitroaniline
Aaananhfhono

2, 4-DiniLrophenol
4-Nl i I ronhanal
Dibenzofuran
? 6-ni ni 1_ rn1- nl rrqng
-t v vLLLL

? A-n; ni 1_ rn1- nl rrqnga, a uL!!!

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5n
1.0

10
1.0
5.0
1.0
t_.0
5.0
1.0
5.0
1.0
5.0
5.0
6n
1.0
qn
1.0
1.0
EN
1.0

10
5.0
1.0
5.0
5.0

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 U

<10U
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 U
< 5.0 u
< 5.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 U
< 1.0 u
< 5.0 U
< 1.0 u
<10u

< 5.0 U
< 1.0 u
< 5.0 U

< 5.0 U

FORM I



AX$fiSrb@
INCORPORATEDORGANICS A}.TAT,YSIS DATA SHEET

Semivolatiles by SW8270D GCIMS
Page 2 of 2

Lab Sample fD: SR88B
LIMS ID: 1,1-8242
Matrix: Water
Date Anafyzed. 04/25/LL 19:21'

CAS Nunber Anal-yte

SanpJ.e ID: PZ-04-O4LL
SAMPLE

QC Report No: SR88-Amec Geomatrix
Project: GPT

NA

RL Result

84-66-2
'7 005-12-3
8 6-7 3-1
100-01-6
534-52-I
86-30-6
101-55-3
_L_LU- /.t--L
87-86-5
85-01-8
86-7 4-8
120-L2-1
84-1 4-2
206- 44-0
1,29-00-0
85-68-7
9r-94-r
56-55-3
I11 -87-1
2r8-0r-9
7r1 -8 4-0
s0-32-8
1 93-3 9- 5
53-70-3
r91--24-2
90-12-0
TOTBFA

r.li afl-rrzl nhfh:l:faurv urrJ

A - a]^l nrnnhanrrl -nlranrr'l a1- har

Fl-uorene
4 -Nitroaniline
A A-P,i n i f rn-?-Mal- hrr'l nhanalA I V ULLLL

I\T-NTi f rnqnrii nhenrZlamine
4 -Bromophenyf -phenylether
Hexachl-orobenzene
PenJ-ar-h I oronhenol
Phenanthrene
Carbazol-e
Anthracene
Di -n-Brrfvl nhthalate
Ffuoranthene
Drrrana

Rrrl- ru I hcnzrrl nhthaf ate
? - 3 t -Di r-hl orol-:enzidine
J' J

Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
f-h rrzqana

Di -n-Ocl-rzl nhfhafatevf 1r vvef

Ronznlr\nrrrano
\ q / rJ + vrrv

Tnr.lann / 'l 2 ?-nd )--/ pyrene
nlL^-- /- L\ ^^+L-u LDeIrz ( d, Ir J ilrr Lrrracene
Danzn/a l-r i \narrTlgpg

\Y|!!lLtYv-

1 -Mcthrzl nenhtha Lene
Total- Benzoffuoranthenes

Reported in p.g/L (ppb)

SemivoJ-atile Surrogate Recovery

1.0
1.0
1.0
5.0

10

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1,.0 u
< 1.0 u

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

1

1
1
5
1

1
1
1
1
1
1

5
1
1
1
1

1

1

1

1

1
1

d5-Nitrobenzene
rlT 4-n-Tarnl.ranru I

d5-PhenoI
? A 6-T ril-rrnmanhgng]lratv Mv!vrtrvyrr

55.62
54.8%
55.7%
65.12

46 .42
44.42
55.22
56.0%

/- ts t rln r^hr nh6n\t I

-|'A-1 2-hi ch1 nrnlgn2gngLr 4 uLvllLvLvL

?-E-l rrnrnnhannl

d4-2-ChJ-orophenof

FORM I



AIsbfiS?b@
INCORPORATEDORGAI.IICS A}.TAI,YSIS DATA SHEET

+.name SVOA Form f Water
Semivolatiles by SW8270D GCIMS
Page L of 2

Lab Sample ID: SR88C
LIMS ID:. II-8243
Matri-x: Water J, I

Data Refease AuthorizedlO(tW
Reported:. 04/21 /II

Date Extractedz 04/L9/1L
Date Anafyzed: 04/25/1,7 19254
Tnstrument/Analyst : NT 6 / JZ

CAS Number Anal.yte

Sample ID: PZ-O7-OALL
SAI\4PLE

oC RcnnrJ- No: SR88-Amec Geomatrix
Project: GPT

NA
Date Sampled: 04/L4/L

Date Received: 04/15/\

Samp1e Amount:
Final- Extract Volume:

Dllution Factor:

1

1

500 mL
0.50 mL
1.00

ResultRL

L08-95-2
LtL- 4 4- 4

95-57-8
54L-1 3-L
L0 6- 4 6-7
100-s1-6
95-50-1
95- 48-1
108-60-1
106-44-5
621-64-7
67 -7 2-r
98-95-3
78-59-1
88-75-5
105-67-9
65-8 5-0
1 11- 91- 1

L20-83-2
1_20-82-r
9L-20-3
r06-47 -8
87-68-3
59-50-7
9t-57 -6
11-41-4
88-06-2
95-95-4
91-58-7
88-1 4-4
131- 11- 3
208-96-8
99-09-2
83-32-9
51-28-5
r00-02-7
L32-64-9
606-20-2
rz r- rq- z

Phenol-
Ri c- / )-Chl arna1.hrrl \ R1.har

\ 4 vrrrv! vv Lrrt, r /

)-a}:.l nrnnhann la vrrrv! vy

1 ?-ni nhl nrnhenTgngLt J eLv!rL

1,4-Dichlorobenzene
Ranzrr'l Al cnhnl
1 - 2-ni r-h I ornhen zeneL t - 

ULVLL+

? -Mot- h rzl nh on n I

2, 2' -Oxybis ( 1-Chloropropane )

4-Methylphenol
N-Nit roso-Di -N- Propylamine
Hexachloroethane
Nitrobenzene
Tqnnharnno
, -T\'l i I rnnh an a I

2, 4-Dimelhylphenol
Benzoic Acid
hi c / 2-f'h l nrnol- hnvrr) Mal_ h:navrr \- vvurrvzrf

2 , 4-Dichlorophenol
L, 2, 4-Trichf orobenzene
IrTanhl-hal ana

4 -Chforoanifine
Hexach.Iorobutadiene
d-ah l nro-?-mof hrzl nlranalurlf f Yrrvllv4

2 -Methylnaphthalene
H exa ch.I o ro cyc l- ope nt adi e ne
.> A a_.t1rt ^1r I ^,^ahenof-tatv
2, 4, 5-T r i.chlorophenol
2 -Chl-oronaphthalene
2 -Nitroanil-i-ne
hi-^!L.,1^Lf L-l -+ul_meEnyJ-pnrna J- a c e
r^^^-^LF)-.,1^^^nuYrlaPl r ur ry r sr rs
3-Nitroanif i-ne
A nan: nh 1- Jr on o
2 L-|';niIrnnhonq]
-, = ulltl

4 -l{ i f rnnhann l
Dibenzofuran
2.6-ninifrotolrrene
2, 4-Dinitrotoluene

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
l_.0
1.0
1.0
1.0
1.0
5.0
1.0

10
1.0
5.0
1.0
1.0
5.0
1.0
5.0
1.0
qn
5.0
5.0
1.0
qn
1.0
1.0
5.0
1.0

t_0
qn
1.0
5.0
6n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 1.0 u
< 5.0 U
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 U
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u

FORM I



Arsbfi:tb@
INCORPORATEDORGANICS AI.TAIYSIS DATA SHEET

Semivol-atiles by SW8270D GCIMS
Paqe 2 of 2

Lab Sample ID: SR88C
LIMS ID: II-8243
Matrix: Water
Date Analyzed: 04/25/ 11 19:54

CAS Nr.u.ber Analyte

Sample ID: PZ-O7-OALI
SAI{PLE

QC Report No: SR88-Amec Geomatrix
Project: GPT

NA

RL Resu1t

I 4- 66-2
1 005-1 2-3
86-'7 3-1
100-01-6
534-52-r
8 6-30-6
101-55-3
1"\8-1 4-r
87-86-5
85-01-8
86-1 4-8
1,20-L2-'7
8 4-1 4-2
206- 4 4-0
12 9-00-0
85-68-7
91-94-L
56-55-3
1"L1-87-1
2r8-0L-9
117-84-0
50-32-8
193-39-5
53-70-3

90-12-0
TOTBFA

n.l ^+L,,1^!.rL- I ^+-ur- erny-Lpnr na -L ar e
4 -Chlorophenyl-phenylether
Fl-uorene
4 -Nitroaniline
4, 6-Di-nitro-2 -MethylphenoI
\1-\Ii I roqnd i nhcnrzlamine
4 -Bromophenyl -phenylether
Hexachlorobenzene
Pentar:hl oronhenol-
Phenanthrene
Carbazole
Anthracene
Di -n-Rrrf rr1 nhf h:1_glg
Ffuoranthene
Prrran o

Butylbenzylphthalate
i - 3 I -f)i r-h 1 nrnlrcnzidine
J' J

Renzo /e ) nnthrar:ene
hi e 12-F.f hrr'l hewrzl ) nhl- ha I :]- cvrr \a r/IJlrurrs+slv

t'-lr rrz<ona

D i -n-Or-t rzl nhthalate
Ran zn I r '\ nrrrana\s/ y]!vrrv
Tnrlann/'l ? ?-nA\--/ pyrene
nlL^^-l^ \\-^+L.u rlrjelt z ( d, It / dlrLrrracene
Danzn /n t-, ; t ^^-.71ene\ Y t rrt f / t'/v!
1 -Mcf hrzl n:nhJ-ha lene
Totaf Benzoffuoranthenes

Reported in pg/L (ppb)

Semivolatile Surrogate Recovery

1.0
1.0
1.0
qo

10
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0 u
1.0 u
1.0 u
5.0 u

<10u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

d5-Nitrobenzene
d11-n-Tornhonrrl
d5-Phenol-
. A e-T-.i !-,^n^^henoI
-tarv r!rv!vrrtvyr

'7I
66
7I
85

.62

.0%

.5?

.62

62 .82
58.4?
68.3%
10.4%

?-E l rrnral.ri nl-ranrrl

d4-J., 2 -Dichf orobenzene
?-E-l rrarnnlronal
AA-a-.'l r ^r^^1-^h?1

FORM I



f,r$fisrb@
INCORPORATEDORGA}IICS AI{AI,YSIS DATA SHEET

+.name SVOA Form I Water
Semivo]-ati].es by SW8270D GCIMS
Page 1 of 2

Lab Sample fD: SR88D
LIMS ID: II-8244
Matrix: Water
Data Release Authorized: \\\N'
Reported: 04/21 /17

Date Extracted:. 04/19/7I
Date Analyzed: 04/25/17 20:21
Instrument/Anafvst : NT6 / JZ

CAS Nunber Analyte

SamPle ID: PZ-O6-O41L
SAI"1PLE

QC Report No: SR88-Amec Geomatrix
Project: GPT

NA
Date Sampled: 04/14/L7

Date Received: 04/15/II

Sample Amount: 500 mL
Fina1 Extract Vol-ume: 0.50 mL

Dllution Factor: 1.00

RL Result

r08-95-2
LLL- 44- 4

95-57-8
J4 -L- / J--L
l.06-46-7
100-s1-6
95-s0-1
95- 48-1
108-60-1
r0 6- 4 4-5
62L-64-1
6-t -12-L
98- 95-3
78-59-1
88-75-5
105-67-9
65-85-0
1 11- 91- 1

r20-83-2
120-82-r
97-20-3
106-4'7 -8
87-68-3
s 9-50-7
91-57-6
71-41-4
88-06-2
95-9s-4
91-58-7
88-1 4- 4

IJ-L--L-L-J
208-96-8
99-09-2
83-32-9
51-28-5
700-02-1
1_32-64-9
606-20-2
L21"-L4-2

Phenol
Bis- (2-Chforoethyl) Ether
) -fF'1 nrnnhann l
1 . ?-ni chl nrnlrcnzgpgLt J uLv!!L

1,4-Dichlorobenzene
Ranzrrl Alcnhnl
'1 - 2-D i ch I nrnhen zene
2-Mal- hrrl nlrann l

2 2 | -6vtt]ni < /'i -ah l aranrnnano l
-t- \r vrr+v!vl/!vtssrrv/

4-Mof hrzl nhonnl
N-Nlt roso-Di-N-Propylamine
Hexachl- oroethane
Ni-trobenzene
T cnnhnrana
,-Nli t- rnnhann'l

2, 4 -Dimethylphenol
Benzoic Acid
hi < /?-ahlnrnafhnwrz\ Mofh^ncvrr \- / lrvulrg4rv

2 A-Il,) ahl nrnnhorlql
- | = ulvttL v! vyrrvrl
1 ) A 

-n-.i 
a1-'l arnl^!, L' ! -Jenzene

NT-^L+L-l ^*^r\qyrrLllafsrrs

4 -Chloroanifine
Hexachlorobutadiene
4-ahl nra-?-mof hrr'l nhonn l

2 -Methylnaphthalene
l]ovrnhl nranrral 

^n^hf 
-:l i ^6^rls^qurrrvr vuJ vrvygll Ldurglrv

. A e-T-: ^1^ 1 ^-^Dhenol-tatv r!ferrfv!vF

1 A q_n,.i ^1, 1 ^-^DhenofLtatJ f!ferrrv!vF

2 -Clnl ornn:nhthe l.ene
2-Nitroaniline
Dime]-hrrlnhl_haIete
Aaan:nhi- hrr'l ono

3-Nitroanifine
Aconanhf hon e
t /-n.i^i+-^6la^hol
L I a vt/arvrr!

4-NIi l-rnnhannl
Dibenzofuran
2 6-n; ni f rntol rrq11g
-t e ULLLL
, /1 

-n.i ^ i f raf nl rrc1t = uL!!! -'---'*Jne

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0

10
t_.0
5.0
1.0
1.0
qn
1.0
5.0
1_.0
5.0
5.0
5.0
1.0
5.0
1.0
1.0
5.0
1_.0

10
5.0
1.0
5.0
5.0

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 U
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 U

< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 U
< 5.0 U
< 5.0 U
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10U

< 5.0 u
< 1.0 U

< 5.0 U
< 5.0 u

FORM I



fixs5fis?b@
INCORPORATEDORGA$UCS AI{AI,YSIS DATA SHEET

Semivolatiles by SW8270D GCIMS
Page 2 of 2

Lab Sample ID: SR88D
LIMS ID z 1,I-8244
Matrix: Water
Date Anal-vzed: 04/25/1'I 20:21

CAS Nunber Analyte

SampJ-e ID: Pz-O6-O4tL
SAIVIPLE

QC Report No: SR88-Amec Geomatrix
Project: GPT

NA

RL Result

I 4-66-2
1 005-1 2-3
8 6-1 3-1
100-01-6
534-52-1
8 6-30- 6
101-55-3
1,I8-'7 4-L
87-86-5
85-01-8
86-1 4-B
r ^n 1^ -LZU- LZ- I

84--t 4-2
206- 44-0
129-00-0
85-68-7
9L-94-t
5 6-55-3
IIl -8L-7
278-0L-9
117-84-0
50-32-B
1 93- 3 9-5
53-7 0-3
191-24-2
90-72-O
TOTBFA

ni ^!L,.1 ^L+L- I -+^uf e LllyrIJrr Llldrd uY
/--h l nrnnhanrr'l -nhanrrl a1- har
= vlrrv!vy

Ffuorene
4 -Nitroanifine
4, 6-Dinitro-2-Methylphenol
\I-\'li 1- rnsndi nhonrrlamine
4 -Bromophenyl-phenylether
Hexachl-orobenzene
Pent:r-h I oronhenol
Phenanthrene
Carbazofe
Anthracene
Di -n-Brrt rzl nhtha I ate
Ffuoranthene
Drrrona
Rrr1-rrl hcnzrzl nhf haf ate
? - ? t -ni ch I nrnhcryzidineJ' J

Renzn (: I anJ- hrar:ene
l.ri c | ?_F 1- hru I hawrrl \ ^laf l.r'l -f avro \4 r/IJrlulldlaLg
f-hrrrqano

Di -n-Or:tvl nhthal-ate
Pan zn / r ) nrzrana\s/yJ!vrrv
Th,-.l^-^/1 t ?-^/.]\\ !, 1, r --i pyfene
Di han z ( a - h\ :nf hracene\ u t rr / qrr srr4

Ranzn /n. h - i \ncrrrlene\YtlrtrtYeLJ
1 -Mcf hr; l nenhl- h: l.ene
Total Benzof Iuoranthenes

Reported in pgll, (ppb)

SemivoJ-atiJ-e Sumogate Recovery

1.0
1.0
1.0
6n

10
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
<10u

< l-.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenof
. A e-T-ih?^-^^henof4 | a I v vrrlvt/]r

78.4e"
6"7 .62
7 6 .0e"
83.5%

6'7 .62
58.4%
69.3eo
'71_ .22

?-E- l rrnrnl.ri nhanrzl
d4 - L, 2 -Dichlorobenzene
?-E'l rrnrnnhonnl
d4 -2-Chlorophenof

FORM I



AX$fiSr!@
INCORPORATEDORGA}.IICS AI{AIYSIS DATA SHEET

+.name SVOA Form I Water
Semivolatiles by SW8270D GCIMS
Paqe I of 2

Lab Sample ID: MB-041911
LIMS IDz II-8241
Matrix: Water t
Data Refease Authorizedt \\J
Reported: 04 /21 /1,I

Date Extracted: 04/1"9/1L
Date Analyzed: 04/20/Ll I'7 z16
Instrument/Analyst z NT 6 / JZ

CAS Nunber i\nalyte

SamPIe ID: MB-041911
METHOD BI,ANK

QC Report No: SR88-Amec Geomatrix
Project: GPT

NA
l-t:J- c Semnl ed: NA

Date Received: NA

Sample Amount:
Final Extract Volume:

Difution Factor:

RL

500 mL
0.50 mL
1.00

Resul-t

1"08-95-2
LIr- 4 4- 4

95-57-8
547-1 3-r
106- 46-7
10 0- 51- 6
9s-50-1_
95- 48-'7
108-60-1
L06-44-5
62r-64-1
67 -1 2-r
98- 95-3
78-59-1
88-75-5
r05-6'7 -9
65-85-0
111- 91- 1

L20-83-2
L20-82-1-
9r-20-3
706- 41 -8
87-68-3
59-50-7
9r-5'7 -6
11-41-4
88-06-2
95-9s-4
91-58-7
88-1 4- 4

131- 11- 3
208-96-8
99-09-2
83-32-9
5r-28-5
]-00-02-7
r32-64-9
606-20-2
72L-74-2

Phenol
Ri c- 12-Chl arnothrrl I F-.l_her
) -ahl nrnnhann l

1 ?-ni ch l ornl-ren zeneL 

' 
- 

uLv'.+

1 A-ni ch1 nrnhcnzgpg!, a eLvL!L

Ranzrzl Al cahal
1 ?-ni chI nrnhonTgngLr - uLvttL

2-MoJ- hrr'l nhannl

2 ,2' -oxybis ( 1-Chloropropane )
/ ntr^!L.,1*L^-^l9-r"teulryrPllElluf
N-Nitroso- Di -N- Propylamine
Hexachl- oroethane
Nitrobenzene
T <anhnrana
?-I\'li i rnnhann I

? A-n; maf hrr'l nhar19]Lt a uLtttv

Benzoic Aci-d
hi e / ?-Chl nrnothnvrr) MFfh:nevrr \a

2 A -rl,; ch 1 nrnnharlgf
-t = eJvrarv!vyrrvll
1 a A-Tria1-. 1arnl^!r1t= -Jenzene
\Ianl-rl- hr I ona

4 -Chloroanil-ine
Hexachlorobutadiene
A -a]n 1 nrn- ?-mat- l-r rr'l nhana Iurrf ryrrvrrvr

2-Met hrzl nanhi-ha l.ene
ljavrnl-r'l nrnnrznl65nn]- rni anaf rsAa9f f rv! vuJ 9f vPerl Lauf sf ts
. A c-'rri ^rr'r ^r^Dhenof-t at v

) A 5-Tri chl nrnnhenof
-t=rJ r!rvrarv!vts

2 -ahl nronanhf he l.ene
2-Nitroanil-ine
hi *^!L..1 --L!L - I ^+ur-me EnyrpnEna -L aE e
Anan:nhl_ hrr'l ano

3-Nitroanil-ine
Anan:nhl_hono
2 A-n; ni trnnhonql
-, a uLt!L

/-rrrifrnnhannl

Dibenzofuran
? 6-nini f rn1_ nl rrqng
-t v VLLLL

2 A-ni n i'l- rntnl rrqpg
-t a

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0

10
1.0
qn
1.0
1.0
5.0
1.0
5.0
1.0
5.0
5.0
5.0
1.0
5.0
1.0
1.0
5.0
1.0

10
5.0
1.0
5.0
5.0

< 1.0 U

< 1.0 U
< 1.0 U
< 1.0 U
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 1.0 U
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u
< 5.0 u
< 1.0 U
< 5.0 u
< 5.0 u
< 5.0 u
< 1.0 u
< 5.0 U
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u

FORM I



*rsffisrb@
INCORPORAYEDORGAI{ICS AIiIAI.YSIS DATA SHEET

Senivolatiles by SW8270D GCIMS
Page 2 of 2

Lab Sample ID: MB-041911
LIMS ID:. II-824I
Matrix: Water
Date Analyzed: 04/20/1L 1'"7:16

CAS Nunber Analyte

Sample ID:

oC Rcnnrf No: SR88-AmecYv !\vrvr

Project: GPT
NA

RI

MB-041 911
METHOD BI,ANK

Geomatrix

Resul-t

8 4- 66-2
'7 005-12-3
86-1 3-1
100-01-6
534-s2-I
86-30-6
| | I | - a 1- 1

rL9--l4-7
87-86-5
8s-01-8
86-1 4-8
120-1-2-1
84-'7 4-2
206- 44-0
129-00-0
85-58-7
97-94-r
56-55-3
IIl -8L-7
2r8-0L-9
IL"7 -84-0
50-32-8
193-39-s
53-70-3
r9I-24-2
90-12-0
TOTBFA

Fli at- hrr'l nhl_ ha laf a

4 -Chlorophenyl-phenylether
Fluorene
4 -Nltroanifine
4, 6-Dinitro-2-Methylphenol
N-Nit rosodiphenylami-ne
4 -Bromophenyl-phenylether
Hexachforobenzene
Ponf:chl nrnnhenr;]
Phenanthrene
Carbazofe
Anthracene
Di -n-Brrt vl nhtha late
Fl-uoranthene
Pyrene
Brrf rzl l-rcn zvl nhf halateUVVJ LJJVLL4

? ?r -f)i chl nrokrenzidineJ'J

Rcnzn /a ) an1_ hrar:ene
h i < / ?-trt-hrzl hovrzl ) nhf ha I aJ- cvfr \-

Chrysene
Di -n-Oct rzl nhth,llalg
Ran za t/: I nrrrona

\ s / rf + vrrv

Indeno (1", 2, 3-cd) pyrene
ntL^-- /^ L\ -6+LrDIDerTZ ( a, Il / drr Lrrracene
Benzo (9, h, i ) perylene
1-McJ- hrr'l n:nhtha lene
Total Benzofl-uoranthenes

Panarfarl in rralT. /nnl'r\r\sl/v! usv frr F1Y/ ! \llt/v/

Semivolatile Surogate Recovery

1.0
1.0
1.0
5.0

10
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
l-.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0 u
1.0 u
1.0 u
5.0 u

<10u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

d5-Nitrobenzene
d1 4-n-Tarnhonrzl
d5-Phenol
2, 4, 6-T r t-bromophenol

19.22
'7 4 .82
15 .22
16.82

10.42
62 .02
16.52
11 .62

2 - Fluorobiphenyl
d4-1" ,2 -Di chl-orobenz ene
?-E- l rrnrnnl-rannl
dA-2-Ch l nrnnhonr;]!vyrrvrl\

FORM I



AlsbfiS?b@
INCORPORATED

Matrix: Water

SW827O SEMIVOLATILES WATER SURROGATE RECOVERY SUM}4ARY

QC Report No: SR88-Amec Geomatrix
Project: GPT

C1ient ID NBZ EBP TPH DCB PHL 2EP TBP 2CP TOT OUT

MB-041911
LCS-041911
LCSD-041911
PZ-7L-04L1-
PZ-04-041L
PZ-01 -04LL
PZ-06-04LL

(NBZ) : d5-Nitrobenzene
(FBP) : 2-FluorobiPhenYl
(TPH) : d14-P-TerPhenYJ-
(DCB) : d4-1' 2-Dichl-orobenzene
{PHLI : ct5-Ynenot
(2FP) : 2-Ffuorophenol
(TBP) = 2, 4, 6-TribromoPhenol
(2CP) = d|-2-Chlorophenol

Log
Prcn Methnd: SW3520C

Number Range:. II-824t to

79.22 '70.42
72.82 67 .62
73.22 66.82
51, .2% 46 . 4e"

55. 6? 46.42
1L . 6e" 62 .82
18 . 4Z 6'7 .6eo

1 4 .8e" 62 .02
61 .22 57 .2e"
12.0% 58.0%
63.22 40.8%
54 .82 44.42
66.0% 58.4U
6J.6eo 58.42

75.22 76.52
75.'72 70.LZ
'71 .3eo '7 3 .3e"
48.02 48.82
55.Je" 55.2eo
'7L.5% 68.3%
7 6.02 69.3%

QC LIMITS
(39-100)
(42-L00)
(26-L14)
( 32-100 )

( 4 1-100 )

( 38-100 )

(48-1_r-8)
(44-100)

t7-8244

8? 11 .62 0

32 72.32 0
Leo 14.r2 0
6Z 48.3% 0
reo 56.02 0
6eo 10.42 0
5? 1I.22 0

16.
80.
a)

51 .
66
85.
R?

LCS/MB LIMITS
(46-100)
( 4 9-100 )

?R-1nn\
qn-1 nn \

(4 6-l-00 )

(s2-1,23)
( 53-1oo )

Page 1 for SR88
FORM-rr SW8270



fixstfisrb@
INCORPORATEDORGA}.IICS A}TAT,YSIS DATA SHEET

Semivolatiles by SW8270D GCIMS
Page I of 2

Lab Samp1e fD: LCS-041911
LIMS IDz lI-824L
Matrix: Water
Data Rel-ease Autho r ized:l0r"rAr
Reported: 04/21 /1L

Date Extracted LCS/LCSD:. 04/L9/II

Date Anafyzed LCS: 04/20/17 11:49
LCSD: 04/20/II 18:22

Instrument/Analyst LCS: NT6/Jz
LCSD: NT6/JZ

GPC Cleanup: NO

Analyte LCS

Samp1e ID: LCS-041911
LCS/LCSD

of- Ranorf No: SR88-Amec GeomatrixYv r\vyv!

Project: GPT

Date Sampled: 04/L4/II
Date Received: 04/L5/LL

Sample Amount LCS: 500 mL
LCSD: 500 rnl,

Finaf Extract Volume LCS: 0.50 mL
LCSD: 0.50 mL

Difution Factor LCS: 1.00
LCSD: 1 . 00

Spike LCS
Added-LCS Recovery

Spike LCSD
LCSD Added-LCSD Recovery RPD

Phenol
Bis- (2-ChIoroethy]) Ether
C-al-r'l arnnl-rann la vrrrvrvyrrurrv+
1 ?-ni chinrnl'ronzerlgL, J uLv"Lv

1 1-ni chl arnl'renzcng
Ranz\71 Al cnhnl
1 2-ni ch1 nrnkrcnzcn6L 

' 
- 

uLvtrLv

?-Maihrrl nhannl

2, 2' -Oxybis ( 1-Chf oropropane )

d-Mofhrz l nhannl

N-Nit roso- Di -N- Propyl-amine
HexachL o roethane
Nitrobenzene
T<^nh^r^na

? -NI i f rnnlr an n I

2, 4-Dimethylphenol
Benzoic Acid
l-ri c 12-f-h l nrncl- hovrz\ Mal- hanavLe \1 vrr4v+vvvrrvzrj /

2 , 4-Dtchlorophenol
I, 2, 4-T r rchf orobenzene
\Tinhf hA l ana

4-Chloroaniline
Hexachlorobutadiene
4 -Chloro- 3-methylphenol
2 -MethylnaphthaJ-ene
Hexachl- o rocyc lopentadiene
2 A 6-.Fri chlnronhgn6f
-tatv !!rvrrrv!vYrr\

I A q_4v: ^Lt^,^hl.6nol-r1tJ r!tvrrJvrvyrr\

2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Aaananhf hrzl onc

3-Nitroaniline
Anananhl-hcnc

t ,4-ninifranhannl
-, 

a ULLIL

,4 -\r i + -^hl-' 6n ^ I
= rrr u!vyrrurrvJ

Dibenzofuran
t 6.-fl,], ni t- rnf nl rrona
- t v vLtLL

t A-fl': ni l- rnl-alrrona
1, 

= 
vLLLLeL

ni a+hrr"l nhJ- h: l:l-c

z1 -al.r'l aranhanrr'l -nhanrrl atl-rar

Fluorene
4 -Nitroaniline
A A-ni. n i 1- rn-?-Mat-hrr'l nhana l
atv ULLLL f !yr4v.rv4

N-Ni t rosodiphenylamine

r8.2
18.9
18.0
L3 .2
13.5
16.9
1,4 .2
1,6 .6
23 .3
34 .6
18.0
7r.7
19.0
19. 1
53.2
]-3.2

109
16. 9

s1.3
74 .9
r7 .3
51_.6
L3 .6
51.7
1,6.6
14.L
55. 1

60.1
1,'7 .7
61.I
18. B

t9.2
64 -r
18.3
91 .6
64.7
19. 1

5'7 .2
s6. 9
19.0
17. B

18. 9

66 .1,
116

1s. 6

25.0
25.0
25.Q
25.0
25.4
s0.0
25 .0
25 .0
2s.0
50.0
25.0
25 .0
25 .0
25 .0
75.0
25 .0

138
25.0
75.0
25.0
25 .0
75.0
25.0
?q n
tF.n,
?q n

?q n

75.0
25.O
?q n

25 .0
25.0
75.0
25 .0

138
75.0
25 .0
?q n

75.0
25.O
25.0
25.0
75. 0

l-3B
25.0

't2.BZ
15 .62
12 .02
52 .82
54.0?
33. B%

56. B?
66.42
93.22
69 .22
'7 2 .02
46.82
16.02
7 6.4%
70.92
52.82
19 .02
61.62
68 .42
59. 6?
69 .22
68. B%

54 .42
58 .92
66.42
1"8. B?
73. 5%

80.18
70. B?
89.5?
15 .22
'7 6.BZ
85.52
't3.2%
10.72
86.32
'7 6.42
76-32
'7 5 .9%
7 6.OZ
1I.22
15.52
88.1%
84.72
62.42

19.2
19.5
18. B

14.0
t4 .4
1'7 .5
15.3
L7 .4
24.2 Q
3s. B

18.4
13.0
19.5
19. 3
55. 6
1-3.1

L01
I1 .4
52.8
15. 6

18.1
56.2
t4.o
53. 6
r'7 .4
r8.2
s6. B

51. B

tB.2
10 .9
L9.6
19.5
69.4 Q
18. B

103
68.B
19 .6
60. 0
60. 5
20.L
1_8.3
1,9 .6
59.5 Q

LL9
L6.1.

25.0
25.O
25.O
25 .0
25 .0
50.0
25 .0
25 .0
2s .0
s0.0
25 .0
25 .0
25 .0
25.0
?q n

25 .0
138

25.0
?q n

25 .0
25 .0
75.0
25 .0
75.0
25 .0
75. 0
75.0
75.0
25 .0
75. 0
25.O
25 .0
75. 0
25.O

138
?tr n

25 .0
75.0
75.0
25 .0
25 .0
25 .0
75.0

138
25 .0

'76.82 5.3?
78.03 3.12
15.22 4.32
56.0% 5. 92
57 .62 6. 5?
35. 0% 3. 5?
6L.2% '7 .52
69.62 4.'7%
96.8% 3. B%

7L.62 3.42
73.6% 2.22
52.02 10. 5%

78.0% 2.62
'17.22 1.0?
7 4.L% 4.42
52.4% 0. 8%

77 .52 7 .92
69.62 2.92
10.4% 2.92
62.42 4 .62'72.42 4.52
14.92 B.5U
s6.08 2.92
11.52 3.5?
69 .62 4 .12
24.32 25.4%
15.12 3.0U
82.42 2.BZ
'72.82 2.82
94 .52 5. 5?
'78.42 4.22
78.0% r.62
92 .52 1 .9%
15.22 2.72
74.62 5.4?
9L.1% 6.rZ
7B .42 2 .6%
80.08 4.8%
80.7% 6.tZ
80. 4% 5. 62
73.22 2.BZ
78.42 3.62
92.72 5.0%
86.22 2.62
64.4% 3 .22

FORM III



AXs5#Srb@
INCORPORATEDORGA}.TICS A\IAJ,YSIS DATA SHEET

Senivolatiles by Sw8270D GC/\4S
Page 2 of 2

Lab Sample 1D: LCS-041911
LIMS ID:. LL-824L
Matri-x: Water
Date Anafyzed LCS: 04/20/

LCSD:04/20/

Artalyte

Samp1e ID: LCS-O4l911
LCS/LCSD

QC Report No: SR88-Amec Geomatrix
Pro-i ect : GPT

LI 1-'7 : 49
LL 18222

Spike LCS
LCS Added-LCS Recovery

Spike LCSD
LCSD Added-tCSD Recowery RPD

4-Bromophenyl-phenylether 18.6
Hexachlorobenzene 79.2
Pentachlorophenol 61.0
Phenanthrene 20.6
Carbazol-e 2O.I
Anthracene I9.9
Di-n-Butylphthalate 20.2
Fluoranthene 2I.0
Pyrene 18.5
Butylbenzylphthalate 17. B
? ? t -ni ^h I ^r^l-\6h ' idine 53 . B

Benzo (a) anthracene 19. 8
his {2-F,f hr;lhcxvl ) ohthalate IB.2! errJ 4A.vzrJ + / I

Chrysene 20.9
Dl-n-Octyl phthalate 19.0
Ranzo (a ) nrrrcne Ll .3
Indeno (1,2,3-cd) pyrene 22.8
Dibenz (a, h) anthracene 23.5
RonT.lo h.i)ncrrrlgng 22.5\YrL"L/yvrJ+\

1-Methylnaphthal-ene 1-6.3
Total- Benzofluoranthenes 38.1

25 .0
25.0
75. 0
25.0
25 .0
25 .0
25.0
25 .0
25 .0
25 .0
15 .0
25 .0
25.0
25 .0
25.O
25 .0
25.O
25.0
25 .0
25.0
s0.0

14.42
76.82
81.3?
82 .42
80.4%
't 9 .62
80.82
84.0%
74.02
'7 7 .2eb
7L.12
"t 9 .2%
72.82
83. 5%

7 6.OZ
69 .22
9L.22
94.02
90. 08
65.22
't 6.22

19.3
20 .7
60.8
2r.1
20 .6
20 .4
21.2
2L.4
20 .2
19.1
s9. 6
20. B

20 .0
2I .6
20 .0
18.3
24 .6

24.3
16. 9
40.0

25 .0
25 .0
75.0
25 .0
25 .0
25 .0
25 .0
25 .0
25.0
25.0
75. 0
25.0
25 .0
25.0
25 .0
25 .0
25 .0
25.0
25 .0
25 .0
s0.0

77.2%
82.BZ
81.1?
B6.B%
82 .42
81.68
B4 .B%
Bs.6?
BO. B%
'7 6.4%
'7 9 .52
83.22
80.0%
86.42
80.0%
'7 3 .22
98.4%

1018
9'7 .22
6'7 .62
80.0t

?

7.
0.
5

2.
2.
4.
1.
c
7.

10.
A

o
?

tr

5.
1.
1.
1.
?

4.

1Z
5g
3?
2Z
5?
5?
B?
9%

BZ
0?
2z
9Z
4Z
3Z
IZ
6e"

6Z
0%
'7%

6Z
9Z

Semivolatile Surrogate Recovery

d5-Nitrobenzene
2 -Fl,uorobiphenyl
d1 4 -p-Terphenyl
d4 -1, 2-Dichlorobenzene
d5-Phenof
2-Fluorophenol
2,4,6-Trlbromophenol
d4 -2-Chl-orophenol

Results reported in pglL
RPD calcufated using sample concentrations per SW84 6

LCS
12 .82
61 .62
61.22
5'7 .22
7 5 .'72
10 .72
80.32
72.32

LCSD
1? 22
66.8?
12 .02
58.0%
71 .32
73.3?
82.1"%
74.12

FORM TTI



Ars5f*Srb@
INCORPORATEDORGA}TICS A}IAIYSIS DATA SHEET

BETX by Method SW8021Bt'Iod
TPHG by Method tiIW:tPHG
Page 1 of 1

Lab Sample ID: SR88A
LIMS ID: II-824I ,.,,
Matrix: Water /ti
Data Release Authorized:, .'
Reported: 04/1,9/1,1

Date Analyzed: 04/L8/I1. 08:.1,2
Instrument,/Analyst : PID2 /MH

CAS Nurber Analyte

Sample ID: PZ-11-0411
SAMPLE

Ar'- Pannr{- rrrn. SR88-Amec Geomatrix
Project: GPT

Event: NA
Date Sampled: O4 /I4 /1,I

Date Received: 04 / 15 / 1,I

Purge Vol-ume: 5.0 mL
Diluti-on FacLor: 1.00

RJ. Result

71--43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L7960I-23-I m,p-XyIene
95-47-6 o-Xy]ene

o.25 < 0.25 U
0.25 < 0.25 U
0.25 < 0.25 U
0.50 < 0.50 U
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Tri f l-uorotof uene 101?
Bromobenzene 97.72

Gaso1ine Surrogate Recovery

Tri ffuorotoluene
Bromobenzene

r02z
99 .42

BETX values reported in pgll. (ppb)
Gasoline val-ues reported in nglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabfe sasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

FORM I



firsbfisrb@
INCORPORATEDORGAI{ICS ATiIAIYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NVI:IPHG
Page 1 of 1

Lab Sample fD: SRBBB
LIMS IDz L1-8242 ,.,7
Matrix: Water '//
Data Rel-ease Authorizedt, '.Y

Reported: 04 11,9 / 17

Date Anal-yzed2 04/18/77 08:40
f nstrument /Anal-yst : PID2 /MH

CAS Nuuber Analyte

Sample ID: PZ-OA-OALL
SAI'!PLE

At/r Pannrr- lrla. SR88-AmeC GeOmatriX
Project: GPT

Event: NA
Date Sampled: 04/14/1-1.

Date Received: 04/75/11

Purge Vo.l-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Resu].t

77-43-2 Benzene
108-88-3 Tol-uene
100-4l--4 Ethylbenzene
1"19607-23-I m,p-Xylene
95-41 -6 o-xvl-ene

0.25 < 0.25 U
o.25 < O.25 U
o.25 < 0.25 U

0.50 < 0.50 u
o.25 < 0.25 U

GAS ]D
Gasofine Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recoveel

Trifluorotoluene 96.0t
Bromobenzene 9L.9Z

Gaeoline Sumogate Recovery

Trif l-uorotol-uene
Bromobenzene

97.3?
94.22

BETX values reported in pgll, (ppb)
Gasol-ine values reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiable gasoJ-ine pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

FORM I



firsbffiai@
INCORPORATEDORGANICS ATiTAIYSIS DATA SHEET

BETX by Method SlV8021E["1od
IPHG by Method NWIPHG
Page 1 of 1

Lab SampJ-e ID: SR88C
LIMS IDz LL-8243 .,.1

Matrix: Water ;//
Data Refease Authorizedz / ''
Reported: 04/1,9/1.7

Date Anafyzed: 04/L8/11, 09:09
f nstrument/Analyst z PlD2 /MH

CAS Nunber Ana1yte

Sauple ID: PZ-O1-OA\!
SAI"IPLE

QC Report No: SR88-Amec Geomatrix
Project: GPT

Event: NA
Date Sampled: O4/L4/LL

Date Received: 04/L5/L1"

Purge Vol-ume: 5.0 mL
Difution Factor: 1.00

RL Result

11,- 43-2 Benzene
108-88-3 Tol-uene
IOO-4L-4 Ethylbenzene
7'7 960L-23-I m, p-Xylene
95-41 -6 o-Xyl-ene

o.25 < 0.25 U
o.25 < 0.25 U
0.25 < 0.25 U

0.50 < 0.50 u
o.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recovery

Trifluorotoluene 93.5%
Bromobenzene 90.98

Gasoline Surrogate Recovery

T ri fluorotoluene
Bromobenzene

95.3%
93.93

BETX val-ues reported in pgll, (ppb)
Gasoline values report.ed in mg/L (ppm)

GAS: fndicates the presence of gasoline or weathered gasol-ine.
GRO: Positive resul-t that does not match an identifiab]e qasofine pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I



AlstffSrb@
INCORPORATEDORGAI{ICS A}TALYSIS DATA SHEET

BETX by Method SW8021Bt'tod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SR88D
LIMS ID: LL-8244
Matrix: Water .7
Data Rel-ease Authorized'. ,. .,("'

Reported: O4/1.9/11

Date Anai-yzedz O4/1.8/1I 09:3"7
Instrument,/Analyst : PlD2 /MH

CAS Nunber Ana1yte

SampJ-e ID: PZ-O6-0411
SAI4PLE

QC Report No: SR88-Anec Geomatrix
Project: GPT

Event: NA
Date Sampled: 04/L4/LL

Date Received: O4/L5/LL

Purge Vofume: 5.0 mL
Di-l-ution Eactor: 1.00

RL Resu1t

1L-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethylbenzene
L'1 9601-23-I m, p-Xylene
95-41-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U
0.25 < 0.25 U
0.50 < 0.50 u
o.25 < 0.25 U

GAS ID
Gasofine Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recoverl

Triffuorotofuene 93.8?
Bromobenzene 92.72

Gasoline Sumogate Recovery

Trif l-uorotol-uene
Bromobenzene

94.72
9 4 .2e"

BETX values reported in pgll, (ppb)
Gasol-ine val-ues reported in mgll. (ppm)

GAS: Indicates the presence of gasoline or weathered gaso.l-ine.
GRO: Positive resul-t that does not match an identifiable qasofine pattern.

Quantitation on totaf peaks i-n the gasoline range from Toluene to Naphthalene.

FORM I



firsbfisrb@
INCORPORATEDORGAI{ICS ATiIATYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method IiIW:IPHG
Page 1 of 1

LAD SAMDIE IU: :;KUdI!
LIMS ID: 1.1.-8245 .4
Matrix: Water .2/
Data Release Authorized i u. "/
Reported: 04/1,9/II

Date Anal-yzed: 04/1,8/II 07:44
Instrument /Ana]yst : PID2 /MH

CAS Nunber Analyte

Sample ID: Irip Blank
SAI.{PLE

QC Report No: SRSB-Amec Geomatrix
Project: GPT

Event: NA
Date Sampled: A4 /I4 /1,1,

Date Recej-ved: 04/15/1L

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

7L-43-2 Benzene
108-88-3 Tofuene
100-41-4 Ethylbenzene
11960L-23-l m,p-Xylene
95-41-6 o-Xvfene

0.25 < 0.25 U
0.25 < 0.25 U
0.25 < 0.25 U
0.50 < 0.50 u
o.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trifluorotofuene 106?
Bromobenzene 101?

Gasoline Surrogate Recovery

Tri- fluorot ofuene
Bromobenzene

105?
99.'72

BETX val-ues reported in pgll, (ppb)
Gasol-ine val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoJ-ine or weathered gasoline.
GRO: Positive result that does not match an identifiable qasofine pattern.

Quantitation on total- peaks in the gasofine range from Tol-uene to Naphthalene.

FORM I



Ars5fiSrb@
INCORPORATEDORGANICS A}IATYSTS DATA SHEET

BETX by Method SW8021BNtod
TPHG by Method I{W1IPHG
Page 1 of 1

Lab Sample ID: MB-041811
LIMS IDz Il-8247
Matrix: Water t7^
Data ReLease Authorized: ,,{..,"

Reported: O4/19/1.1

Date Analyzed, 04/L8/11 06t42
Instrument,/Analyst : PID2 /MH

CAS Nunber Analyte

Sanple ID: MB-041811
METHOD BI.ANK

61- Pannrl- Trla. SR88-AmeC GeOmatriX
Project: GPT

Event: NA
Date Sampled: NA

Date Received: NA

Purge Vofume: 5.0 mL
Dilution Factor: 1.00

RL Resu]-t

1L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
119601-23-L m,p-Xylene
95-47 -6 o-Xyl-ene

0.25 < 0.25 U
o.25 < 0.25 U
o.25 < 0.25 U
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recovery

Trif ]uorotof uene 96 .62
Bromobenzene 92.02

Gasoline Surrogate Recovery

Tri.f l-uorotol-uene
Bromobenzene

91.r2
94.2e"

BETX values reported in pgll, (ppb)
Gasol-j-ne val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

FORM I



fiisifisrb@
INCORPORATED

ARI Job: SR88
Matrix: Water

/ TITT'I
(BBZ)

C1ient ID

BETX WATER SURROGATE RECOVERY SuMt'lARY

QC Report No: SR88-Amec Geomatrix
Proj ect: GPT

Event: NA

TOT OUT
MB-041811
LCS-041811
LCSD-041811
PZ_I1._O4II
PZ-O4-O4LL
PZ-01 -041L
PZ-O6-04LL
Trip Blank

Trif l-uorotol-uene
Bromobenzene

96.62 92.02
98.52 95.42
98.38 94.O2
1018 91 .12

96.08 9L.9Z
93.5? 90. 9?
93.88 92.72
1068 101?

0
0
0
n
n

0
0
0

Log Number Range: 11-8241 to

LCS/MB LIMITS QC LIMITS
(19-1,20) (80-r.20)
(19-]-20) (80-120)

tr-8245

FORM II BETX

Page 1 for SR88



Als:fiStb@
INCORPORATED

TPHG WATER SURROGATE RECO\ZERY SUTO{ARY

AKI- JOD:5KdU
Matrix: Water

(TFT)
I RR7'\

C1ient fD

QC Report No: SR88-Amec Geomatrix
Proiect: GPT

Eirent: NA

TOT OUT
MB-041811
LCS-041811
LCSD-041811
PZ- 1l-- 0 411
PZ-04-o4lr
PZ-O7 -04LL
PZ-O6-O4LL
Trip Blank

Trif l-uorotoluene
Bromobenzene

9'7 .1,2 94.22
L0'72 107?
103? 1038
tozz 99.4t

91 .32 94.22
95.38 93. 98
94.72 94.22
105? 99.1e"

0
0
0
0
n

0
0
0

Log Number Range z 1,I-8247 to

LCS/MB LIMITS QC LIMITS
(80-120) (80-120)
(80-120) (80-r.20)

rr-6245

FORM II TPHG

Page 1 for SR88



ANArvrr.-ar A

"d;il;ft\@ORGAIIICS ATiIALYSIS DATA SHEET INCORPORATED
IPHG by Method liI9flIPHG Sample ID: LCS-041811
Page 1 of 1 LAB CONTROL SAI4PLE

Lab Sample ID: LCS-041811 QC Report No: SR88-Amec Geomalrix
LIMS ID: 1,1-824L Prnicci. GPT
Matrix: water .:{ ";+.;;: il'
Data Refease Authorized. .'t- Date Sampled: NA
Reported: 04/L9/17 Date Recej-ved: NA

Date Anafyzed LCS: O4/I8l11 05:45 Purge Vol-ume: 5.0 mL
LCSD: 04/L8/11 06:13

f nstrument,/Analyst LCS: PID2/MH Dil-ution Factor LCS: 1.0
LCSD: PLD2/MH LCSD: 1.0

Spike LCs Spike LCSD
Analyte LCS Added-LCS Recovery LCSD A<lded-LCSD Recovery RPD

Gasol"ine Range Hydrocarbons l-.11 1. 00 111? t.O2 1.00 t02Z 8. 5?

Reported in mg/L (ppm)

RPD calcuLated using sample concentrations per SW846.

TPHG Surogate Recovery

Trif l-uorotoLuene
Bromobenzene

LCS LCSD
107? 103?
L0't z 10 3?

FORM III



ANA! vrl.1a I la

"=$il;EgoRGAlIrcs AttAlYsIs DATA SHEET tNcoRpoRATED
BETX by Method SW8021E[4od Sanple ID: LCS-041811

I,AB CONTROL SAMPLEPage 1 of 1

Lab Sample ID: LCS-041-811 QC Report No: SR88-Amec Geomatrix
LIMS ID: LL-8241 *., Proi ect : GPT
Matrix: Water 7 Event: NA
Data Refease Authorizedz i. '- Date Sampled: NA
Reported: O4/I9/II Date Received: NA

Date Anal-yzed LCS z 04/78/11 05:45 Purge Volume: 5.0 mL
LCSD: 04/78/Il 06:13

fnstiument/Analyst LCS: PID2/MH Dilution Factor LCS: 1.0
LCSD: PID2/MH LCSD: 1.0

Spike LCS Spike LCSD
Analyte LCS Add€d-LCS Recovery LCSD Added-LCSD Recowery RPD

Benzene
Tofuene
EthyJ-benzene
m, p-Xylene
o-Xyl-ene

RPD cal-cuLated using sample concentratj-ons per SW846.

BETX Surrogate Recoverlz

4.54 3.70 7232 4.42 3.70 1l-9? 2.12
37.3 36.s \Q2Z 36.2 36.5 99.22 3.0*
70.1 10.7 1009 10.5 10.7 98.18 1.9?
39.1 40.1 99.0U 38.4 40.1 9s.8S 3.3E
16.s 18.1 91,.22 16.0 18.1 88.48 3.1s

Reported in pg/L (ppb)

Tri-f l-uorotof uene
Bromobenzene

LCS LCSD
98 . s3 98.33
95 . 4Z 94 .0e"

FORM III



ORGAI{ICS ANAIYSIS DATA SHEET
NWTPH-HCID Method by GCIFID
Page 1 of 1

Matrix: Water

Data Rel-ease Authorj-zed , f
Reported: O4 /Ig/1,I 

/ r!/

ARI ID SampJ.e ID
Extraction Analysis

Date Date DL

ir3bff8rb@
INCORPORATED

GeomatrixQC Report No: SR88-Amec
trrn'i ocl- . GPT

Range Result

MB-041511 Method B]ank
Lt-8241-

04/15/1.1, 04/r8/1L 1.0

04/15/11, 04/r8/]-1. 1.0

o4/15/LI 04 /1.8 /1.1, 1 . 0

04/7s/L1 04/L8/17 1.0

04/7s/1_r 04/18/17 1.0

sR88B PZ-O4-O4L7
!!-dz.tz tlu lu: ---

SR8 8A
LL-824]

rr-6245

SR88D
tI-8244

Yf,-rr-v{r!
HC ID: ---

PZ-07 -04]1
HC IDi ---

PZ-O6-O4I1_
HC ID: ---

udD

Diese-l-
oil
n- Ta rnh an rr I

udD

Diesel-
oil
n-'l'arnhanrrl

ud5

Diesel-
oil
a-tFarnhanrrl

udD

Dies el-
oii_
n-tlarnhanr; l

udD

Diesel-
oil-
o-Terphenyl

< 0.25
< 0.50
< 0.50
93.8?

< o.25
< 0.50
< 0.50
82.re"

< 0.25
< 0.50
< 0.50
97.62

< o.25
< 0.50
< 0.50
80.5?

< 0.25
< 0.50
< 0.50
83.1?

U
U
U

U
U
U

U
U
U

U
U
U

U

U

U

Reported in mglI, (ppm)

Gas val-ue based on total- peaks in the range from To.l-uene to C12.
Diesel- val-ue based on the totaf peaks in the range from Ct2 Lo C24.
Oi-1 val-ue based on the total peaks in the ranse from C24 to C38.

FOR!! I



Arsbfiseb@
INCORPORATEOORGA}IICS AIAIYSIS DATA SHEET

NWTPH-HCID t'lethod by cClFID
Page 1 of 1

Lab Sample ID: LCS-041-511 QC
LIMS ID: 1L-8241.
Matrix: Water .,k?.
Data Rel-ease Authorized,, ,'.i
Reportedt 04/L9/1.1.

Date Extracted LCS/LCSD: 04/15/LL

Date Analyzed LCS: 04/L8/1I 20:56
LCSD: 04/L8/L1 2Lz20

Instrument/Analyst LCS: FID/MS
LCSD: FID/MS

gamF].e ID: LCS-041511
LCS/LCSD

Report No: SR88-Amec Geomatrix

Date Sampled: 04/L4/1L
Date Received: 04/15/1,I

Samp1e Amount LCS:
LCSD:

Fina] Extract Vol-ume LCS:
LCSD:

Dil-ution Factor LCS:
LCSD:

Spike
LCSD Add€d-LCSD

Spike LCS
LCS Added-LCS Recovery

500 mL
500 mL
1.0 mL
1.0 mL
1.00
1.00

I,CSD
Recovery

Diesel

o-Terphenyl

Resul-ts reported in mg,/L
RPD cafcuLated using sampfe concentrations per SW846.

2.66 3.00 88.73 2.8s 3.00 95.0? 6. 9t

HCID Surrogate Recoverlz

LCS LCSD
84.62 91.18

FORM III



tr$ffslb@
INCORPORATED

HCID SURROGATE RECOVERY SUMb{AR:T

Matrix: Water QC Report No: SR88-Amec Geomatrix
Proiect: GPT

C1ient ID O-TER TOT OUT

MB-041511
LCS-041511
LCSD-041511
PZ-L1-O417
PZ-04-04r1
PZ-0'7 -Q4r7
PZ-O6-041L

93.8? 0
84.63 0
91.1? 0
82.72 0
91 .62 0
80.5? 0
83. 1? 0

LCS/MB LIMITS QC LIMITS

(O-TER) : o-Terphenyf (55-110) (50-150)

Prep Method: SW3510C
Log Number Range: Lt-8247 to LL-8244

Page 1- for SR88
FORM-II HCID



AlsifiSrb@
INCORPORATED

TOIAI HCID R.ANGE HYDROCARBONS-EXTR.ACTION REPORT

ARI Job: SR88
Pr^- a^r . l-P lMatri-x: Water

Date Received:

ARI ]D

04/15/LL

Cl-ient fD
Sample
Amt

Final
Vol

Dran! !vy

UA Lg

LL-824 1-04 1511MB
11-8241-041511LCS
I7-8241-041511LCSD
]-7-824 1 -SR8 8A
11-8242-SR88B
IT-82A 3-SR8 8 C

7I-8244-SR88D

Method B]ank
Lab Control-
Lab Control- Dup
PZ-II-047L
PZ-O4-0411
PZ-O7 -041"1,
PZ-O6-0471

500 mL
500 mL
5UU ML
5UU ML
5UU ML
5UU ML
500 mL

1.00 mL
1.00 mL
1. UU ML
-1 . UU ML
.1 .UU ML
1.00 mL
]. UU ML

04/15/71.
04/15/11"
04/15/rr
04/1.5/rr
04/Ls/1L
04/15/1.r
04/1,5/1L

HCID Extraction Report



Aisbfinb@
INCORPORATED

INORGAIIICS ANAI,YSTS DATA SHEET
TOTAT IIETALS
Page 1- of 1

Lab Samp1e ID: SR88A
LIMS ID: LL-824L
Matrix: Water }'.u,l,
Data Release Authorized:,''AV
Reported: 04/20/LL \J

Sanple ID: PZ-11-0411
SAIIIPLE

QC Report No: SR88-Amec Geomatrix
Project: GPT

Date Sampled: 04/L4/LL
Date Received: O4/L5/LL

Prep Prep Analyeis Nralyeis
Meth Date Method Date CAS Nr.unber Analyte RL mg/L O

3O1OA 04/]-8/LL 60108 O4/L9/LL 7440-70-2 Calcinrn 0.0s 2L.2
301-OA 04/tS/tL 50L08 04/!9/L\ 7439-95-4 Magneeiun 0.0s L4.7
3O1OA 04/L8/LL 60r-08 04/79/tL 7440-09-7 PotaeEium 0.s 2.9
3O1OA 04/L8/Lt 5O1OB 04/L9/LL 7440-23-5 Sodiun

U-Analyte undetected at given RL
Rl-Reporting Limit

0.s 62.2

FOR}I.I



fiHbf,seb@
INCORPORATED

IIIORGAT{ICS ANAI.YSIS DATA SEEET
TOTAI. IIETAI.'S
Page l- of 1-

Lab Samp1e ID: SR88B
LIMS ID: LL-8242
Matrix: Water [fVo,,
Data Release Authorizedi' K
Reported: 04/20/1-L i

9ample ID: Pz-O4-0411
SAIIIPtE

QC Report No: SR88-Amec Geomatrix
Project: GPT

DaLe Sampled: O4/L4/LL
DaLe Receiwed: 04/Ls/La

Prep, Prep Analysis Analysis
Meth Date Method Date CAB Nunber Analyte RIJ mg/L O

3O1OA OA/LS/LL 5Or-0B 04/L9/LL 7440-70-2 Carcium 0.0s 97 .7
3O1OA 04/L8/LL 60108 04/L9/LL 7439-95-4 Magneeirur 0.0s 62.7
3OI-OA 04/L8/LL 60r-08 04/L9/LL 744O-O9-7 Porassir.un 0.s 5.3
3O1OA 04/L8/LL 60108 04/L9/L1, 7440-23-5 Sodium

U-AnalyLe undetected at given RL
Rl-Reporting f,imit

0.5 73.5

FORM-I



Alsffi:eb@
INCORPORATED

INORGANICS ANALYSIS DATA SITEET
TOTAL UETALS
Page 1 of 1-

Lab Sample ID: SR88C
LIMS ID: LL-8243
Matrix: Water ANI ,/
Data Rel-ease Autho rizeQ;{\v
Reported . 04 / 20 / L1 ' '. /

Sample I,Dr PZ-07-0411
SAITIPLE

QC Report No: SR88-Amec Geomatrix
Project: GPT

Date Sampled: 04/L4/LL
Date Received: 04/L5/LL

Prep Prep Analysis Analyeis
Meth Date Method Date CAS Nr.rmber Analyte RL mg/I' A

3OLOA O /Lg/LL 60108 04/19/LL 7440-70-2 Calcinm 0.0s 44.9
3O1OA 04/LB/Lt 60108 04/]-9/LL 7439-95-4 Magnesiurn 0.0s 30.7
3O1OA O4/LB/L\ 501-08 O4/t9/LL 7440-09-7 poraeeiun 0. s 5.5
3O1OA 04/LB/L! 60108 04/L9/LL 7440-23-5 Sodiurn

U-Analyte undetected at given RL
Rl-Reporting Limit

0.5 70.L

FORM.I



Alsfil:rb@
INCORPORATED

INORGAT{ICS ATTALYSIS DATA SHEET
TOTAL METALS
Page L of 1

Lab Sample ID: SR88D
LIMS fD: Lt-8244
Matrix: Water Aki,
Data Release Authorized.lY "l'Reported: 04/20/LL t\ j

Sa.mple ID: Pz-05-0411
SA}IPLE

QC Report No: SR88-Amec Geomatrix
Project: GPT

Date Sampled: 04/L4/LL
Date Receiwed: o4/L5/LL

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL mg/L a

3O1OA O4/Le/\L 60108 04/L9/L! 7440-70-2 Calcium 0.05 28.4
3O1OA 04/L8/LL 60108 04/L9/Lt 7439-95-4 Magnesiurn 0.05 15.5
3O1OA OA/LS/LL 60108 O4/L9lLt 7440-09-7 porasgiun 0.5 2.9
3O1OA 04/Le/LL 60108 04/L9/Lt 7440-23-5 Sodium

U-Analyte undetected at given RL
RL-Reporting Limit

0.s 31.0

FORI{- I



ANAIv?r^^r a.d;LHft@
INCORPORATED

INORGAI{ICS ANAI,YSIS DATA SHEET
TOTAL METALS Sarnple IDr METHOD BLAIIK
Page 1- of 1

Lab Sample fD: SR88MB QC Report No: SR88-Amec Geomatrix
LTMS IDz LL-824L Project: GPT
Matrix: Water A,^. /
Data Refease Authorized:1,\ Date Sampfed: NA
Reported: o4/20/Lt \ "' Date Receiwed: NA

Prep Prep Analysis Analysis
Metb Date Method Date CAS Nr.mber Analyte RL mg/L A

301-OA O4/LS/LL 601-08 O4/t9/LL 7440-70-2 Calcium O. Os 0.0s U

301-OA O4/L8/LL 50108 04/1,9/tL 7439-9s-4 Magnesium O.0s O. Os U

301-OA OA/LS/LL 60r-08 04/L9/tL 7440-09-7 Porassium O.s O.s U

30L0A OA/LS/LL 60108 O4/L9/!L 744O-23-s Sodium O.s O.s U

U-Analyte undeteeted at given RL
Rl-Reporting Limit.

FORM-I



Arssf;srb@
INGORPORATEO

INORGATIICS ANALYSIS DATA SIIEET
TOTAI, METALS
Page 1 of 1

Lab Sample fD: SRSSLCS
LIMS ID z LL-8247-
Matrix: Water AA i
Data ReLease Autho rizear\.Y0
Reported: o4/2o/LL i i

Analyt,e
Analysie
Method

Sarnple ID: LAB CONTROL

QC Report No: SR88-Amec Geomatrix
Project: GPT

Date Sampl-ed: NA
Date Received: NA

BLAIIK SPIKE QUALITY EONTROL REPORT

Spike
Found

Spike
Added

t
Recovery o

Calcium
Magnesium
Potassium
Sodium

6 010B
6 010B
601_08

601_08

9.77
l_0. l_

LO.2
1_0 .4

97 .72
10r_?
LO2?
L04?

L0.0
1_0.0
10.0
1_0.0

Reported in mg/f,

N-Control- limit not met
Control Limits: 8O-L2O?

FORI,i-VII



SAI'{PLE RE SULT S -COM/ENT IONAITS
SR88-Amec Geomatrix f,istfisrb@

INCORPORATED

Matrix: Water fWJ
Data Release Authorized:. f l,/)
Reported: 05/03/Ll \" j

Client ID: PZ-11-0411
ARI ID: LL-824L SR88A

Date
Batch

Project: GPT
Event: NA

Date SampJ-ed: 04 /L4 /LL
Date Received: 04/75/II

Method Units RL SanpleAnalyte

Alkalinity 04 /1,9/II SM 2320 mgll, CaCO3 1. 0 126
041911#1

Carbonate

Bicarbonate

Hydroxide

Conductivity

Qrl iniJ-rr

Chl-oride

Fl-uoride

N-Nitrate

O4/1,9/II 5M2320 mgllCaCo3 1.0 <1.0U

04/19/1,L 5M 2320 mgll, CaCo3 1.0 126

O4/1,9/1-I svJ2320 mgll,CaCo3 1.0 <1.0U

04/L5/1.1 EPA 120.1 umhos/cm 1.00 475
0 41511# 1

5.0 252Totaf Dj-ssol-ved Solids 04 / 1,9 / 1,1 EPA 160 . 1 mq /L
041911#1

rrnl- rr (rrqnanrlaA sol_ids o4/1,5/II EpA 160.2 mq/L 1.1 4.7
0 41511# 1

04/75/II SM 2s20.B ppt
0 4 1511# 1

O4/21,/IL EPA 300.0 mg/L
o42L7r#I

04/15/1,1, EPA 300.0 ms/L
041s11#1

04/15/1L EPA 300.0 mg-N/L
0 4 1511# 1

0.10 0.20

z . v b_L . 3

0.1 0.2

0.1 0.7

Ortho-Phosphorous O4/I5/7I EPA 300.0 mq-P/L 0.1 < 0.1 U
0 41511# 1

N-Ammonia O4/21/II EPA 350.1M mg-N/L 0.010 0.067
o42711,#r

sul_fare o4/21./t\ EpA 300.0 mq/L 2.O 26.1
042rII#1,

RT, Ana l rrf i nr I ronnrf i na I i mi I! vyv!

U Undetected at reported detection fimit

Water Sample Report-SR88



Matrix: Water AA
Data Re]ease Authori zed 'l l*lr/
RannrJ-or{. nq /n? /II \i

SAMPLE RESULTS-CONVENTIONAIS 4NALyT1CALA
SR88-Amec Geomatrix RESOURCES\7

INCORPORATED

Proiect: GPT
Eient: NA

Date Sampled: 04/I4/1,1
Date Received: 04/15/17

Client ID: PZ-O4-OAIL
ARI ID: LL-8242 SR88B

AnaJ-yte
Date
Batch Method Units RL SampJ.e

AJ-kal-inity 04/I9/I7 SM 2320 mg/L CaCO3 1.0 448
041911#1

Carbonate

Bi-carbonate

Hydroxide

Conductivity

Q: I i n i f rr

Chl-oride

Fluoride

N-Nitrate

04/79/71 SI4 2320 mgll, CaCO3 1.0 < 1.0 U

04/I9/I7 SM 2320 mgll, CaCO3 1.0 448

04/19/1L SM 2320 mgll, CaCO3 1.0 < 1.0 U

04/15/1,7 EPA 120.1 umhos,/cm 1.00 L,200
0 41511# 1

IU. U OJZTotal Dissol-ved Sof ids 04/I9/I1, EPA 160.1 mg/L
041911#1

Total- Suspended Solids 04/1.5/1.1. EPA 160.2 mg/L 1. 1 2.3
0 4 1511# 1

Ortho-Phosphorous 04/1.5/ll EPA 300.0 mg-P/L 0.1 < 0.1 U
0 4 1511# 1

N-Ammonia 04/27 /7I EPA 350.1M mq-N/L 0.010 0.047
o421 rr#r

Sui-f ate

04/15/1"L SM 2520.8 ppt
0 41511# 1

04 /27/II EPA 300 . 0 mg/L
042L7r#r

O4/Ls/LL EPA 300.0 mg/L
0 4 1511# 1

04/L5/1.1 EPA 300.0 mg-N/L
0 4 1511# 1

04 /27/7I EPA 300 . 0 mq/L
O42III#I

0.10 0.60

0.5 14.8

0.1 0.2

0.1 < 0.1 u

0.5 9.s

Rl, Analytical reporting limit
U Undetected at reported detection limit

Water Sample Report-SR88



SAMPLE RE ST'LTS -COT{VENTIONAIS
SR88-Anec Geouatrix Ars8ff8rb@

INCORPORATED

Matrix: Water
Data Release Authorized , f*/',
Reported: 05/03/7I Y ',"

ii\. r'

CIient
ARI ID:

Date
Analyte Batch

Prai onf .- -;+;;; 
;

Date Sampled:
Date Received:

ID: PZ-O7-O4LL
tL-8243 SR88C

Method Units

GPT
NA
04/1,4/1.L
04/rs/1r

RL Sample

Al kalinity

Carbonate

Blcarbonate

u.,i-^-..i i^rrJur vAIue

l'-nnArrnt- i r'i {- v

Totaf Dissoi-ved Sol-ids

Tof:l Srrsnended SOI_ids

Salinity

Chloride

Fluoride

N-Nitrate

Ortho- Phosphorous

N-Ammonia

Sul-f ate

o4/19/1.1.
041911#1

o4/1.9/rr

04/1.9/7r

o4/1"9/1,1.

04/L5/11,
0 4 1511# 1

04/79/11
041911#1

04/1.5/rr
0 41s 11# 1

04/r5/:-1,
0 4 1511# 1

o4/21,/11.
042L]-r#I

04 /15 /1,t
0 4 1511# 1

04/1.s/u.
0 4 1511# 1

04 /15 /rL
041s11#1

o4/21 /11
o421 LL#7

04 /2L/1-L
o42711,#1,

sM 2320

sM 2320

sM 2320

sM 2320

EPA 120.1

EPA 160.1

EPA 160.2

sM 2520.8

EPA 300. 0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

mg/L CaCO3

mgll CaCO3

mgll, CaCO3

mgll, CaCO3

umhos,/cm

mg/ L

mq/L

rnf
PYL

mg/L

mg/L

mg-N/L

mg-Y/L

mg-N/L

nq/L

1.0

1.0

1.0

1n

1.00

10.0

1.1

0.10

2.0

n1

0.1

n't

0.010

2.O

270

1.0

210

1.0

756

386

12 .9

0.40

84.3

v-z

1.0

< 0.1 u

0.039

47.3

RL
U

Analytical reporting limit
Undetected at reported detecti-on l-imit

Water Sampl-e Report-SR88



Matrix: Water
Data Rel-ease Authori-zed:
Reported: 05/03/11

AnaJ.yte

rro] ect : uH t'
Eient: NA

Date Sampled: O4/14/11,
Date Recei-ved: 04 / 1,5 / 1,1,

ID: PZ-O6-0411
LL-8244 SR88D

Method Units

SA{PI,E RE SULTS -CONVENT IOIiIAIS
SR88-Anec G'eouatri.x

C]-ient
ARI ID:

Date
Batch

Als:ffStb@
INCORPORATED

RI, SampJ-e

Alkalinity

Carbonate

Bicarbonate

If rrrlrnvi Aa

1-nnr{rral- i rri f rz

Totaf Disso-l-ved So]ids

Totaf Suspended Sol-ids

Sali-nity

Chl-oride

Fl-uoride

N-Nitrate

Ortho-Phosphorous

N-Ammonia

Sul-f ate

RL
U

04 /19 /r7
0 41911# 1

04/1.9/17

o4/19/1.!

04/19/1.1,

04/L5/1,1
041s11#1

04/1,9/rr
0 41911# 1

04 /15 /71,
0 4 1511# 1

04/rs/LL
0 41511# 1

04/21,/1.1_
o421,lt#1

04/1,s/rr
0 41511# 1

04/15/rr
041s11*1

04 /15 /LL
0 4 1511# 1

04/27 /1.1,
o421Lyrt1

o4/21./1,1.
042LLL#1_

sM 2320

sM 2320

sM 2320

sM 2320

EPA 120.1

EPA 160. 1

EPA 160.2

sM 2520.B

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

umhos,/cm

mg/L

mg/L

nnfPPW

mg/L

mg/L

mg-N/L

mg-y / t,

mq-N/L

mg/L

1.0

1.0

1n

1n

1.00

6n

1.1

0.10

z-u

0.1

0.1

0.1

0.010

2.Q

183

< 1.0

183

< 1.0

?O/l

2L5

11.9

0.20

1]-.2

u.z

0.3

< 0.1 u

0.045

?n?

Analytical reporting limi-t
Undetected at reported detection limit

Water Sample Report-SR88



METHOD BLAI.IK RESULTS-COIiMNTIONAIS
SR88-Amec Geomatrix fiis5fi8rb@

INCORPORATED

Matrix: Water A,r r
Data Release Authorizedrl'ff "

Renort erl : O\ / O? / 7I ti t'
'l

Project: GPT
Event: NA

Date Sarnpled: NA
Date Received: NA

Date UnitsAnaJ-yte l4ethod BIank ID

^^^i,,^+.i 
*,.i ts,,uvrruuvurvrLy

Total Disso]ved

Total- Suspended

Salinity

Chl-oride

Fluoride

N-Ni-trate

EPA 120.1

EPA 160.1

EPA 160.2

sM 2520. B

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

04/1.5/rr

04/19/rr

04/1,5/1.1_

04/15/Lr

04/2r/17

04/L5/LL

04/15/1,1,

04/15/]-1"

o4/21/1.1

04 /2L/LL

umhos,/cm

mq/L

mg/L

ppt

mg/L

mg/L

m9-N/L

mg-P /L

mg-N/L

mg/L

< 1.00 u

< 5.0 u

< 1.0 u

< 0.10 u

< 0.1 u

< 0.1 u

< 0.1 u

< 0.1 u

< 0.010 u

< 0.1 u

Sol-ids

Sol-ids

Ortho- Phosphorous

N-Ammoni-a

Sul-fate

FB Filtration Bl-ank

FB

Water Method Bfank Report-SR88



I,AB CONTROL RESI'LTS-COIiIVENTIONATS
SR88-Amec Geomatrix ixstfisrb@

INCORPORATED

Matrix: Water
Data Re-l-ease Authori-zed:
Reported: 05/03/11

Arralyte/Method

Drn..i ant- .

Event:
Date SampJ-ed:

Date Recei,ved:

GPT
NA
NA
NA

QC rD Date Units
Spike
Added Recovery

Total- Dissol-ved
EPA 160.1

Total- Suspended
EPA 160.2

Salinity
sM 2520.8

Sol-ids

Sol-ids

ICVL

ICVL

ICVL

500

50.0

4"7 ,600

86.62

99.22

94.12

04/L9/L1

04/75/7r

04/15/1.1

mg/L 433

mg/L 49 .6

ppt 45,100

Water Lab Control- Report-SR88



STATiIDARD RE E:ERENCE RE SULTS -COTiI\IENT TONAIS
SR88-Amec Geomatrix fixsbusrb@

INGORPORATED

Matri-x: Water
Data Re]ease Authorized:

vJt vJt

ArraLyte/sRM rD lfethod Date

Proj ect: GPT
Event: NA

Date Sampled: NA
Date Received: NA

Units SRM
True
Val-ue Recovery

rY\t'\l

Alkalinity
ERA #P114506

t'-nnrlrrnfi-'if-'

Ricca #3193

Chl-oride
ERA #230109

Fl-uoride
ERA #02098

N-Nitrate
ERA #09127

Ortho-Phosphorous
EAR #210109

N-Ammonia
ERA #15125

Su-lfate
ERA +220109

sM 2320

LEft. TZU. I

EPA 300. 0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

mgll, CaCO3

umhos/cm

mg/L

mg/L

mg-N/L

mg-P/L

ng-N/L

mg/L

04/1"9/1,1.
o4/79/1.1.

04/1,5/1.1.

04/2r/r7

o4/15/1.1.

o4/15/rr

04/L5/1.r

04/21 /rL

04/21./1,1

65. 9
63.2

996

2.9

<l

3.1

< tl

n 6?q

z.a

66 .3
66.3

1, 000

?n

?n

?n

3.0

0.500

99 .42
95.3?

99 .62

96.72

103.3?

103.3?

100.0?

107.8?

96.12

Water Standard Reference Report-SR88



REPLICATE RE SULTS-COT{VENTIONATS
SR88-Anec Geomatrix Ar33#3rb@

INCORPORATED

Matrix: Water A,1 ,',
Data Refease Authorized:\zt1v
Reported: 05/03/LL r ;

Prni acf .

Event:
Date Sampled:

Date Recelved:

Date Units Sample

GPT
NA
04/L4/rr
04/1.5/rr

Rep]-icate(s) RPD/RSDAnalyte ldethod

ARI ID: SR88A C].ient

/-nnrlrrnl- i rri t-r;

Salinity

Chl-oride

Fluoride

N-Nitrate

Ortho- Phosphorous

Sul-f ate

ARI ID: SR88B Client

Total- Dissol-ved Sol-ids

ID: PZ-11-0411

EPA 120.1 04/I5/1.1,

sM 2520.8 04/1.5/1,1.

EPA 300.0 04/2r/II
EPA 300.0 04/L5/17

EPA 300.0 04/1,5/1,1.

EPA 300.0 04/75/rr

EPA 300.0 04/2r/]-1.

ID: PZ-OA-OALL

rJrf\ ]OU. -L 04/L9/L7

umhos/cm

ppt

mg/L

mg/L

mg-N/L

mg-P/L

mg/L

mq/ L

415

0.20

61.5

u.z

0.7

< 0.1

zo- I

479

o.20

59.6

u-z

Q.1

< 0.1

zo-4

655

0.8?

0.08

3.18

0.0?

0.08

NA

1.1?

3.6?632

Water Repl-icate Report-SR88



Matrix: Water
Data Refease Authorized:
Reported: 05/03/7I

Analyte

MS /MSD RE SI'LTS-COIiIVENTTONALS
SR88-Anec Georatrix ir$ilsrb@

INCORPORATED

GPT
NA
o4/1,4/tL
04/1,s/11,

Spike
Spike Added Recovery

Prni anl- .

Event:
Date Sampled:

Date Received:

ldethod Date Units Sample

ARI ID: SR88A C].ient ID: PZ-11-0411

Chl-orlde EPA 300.0 04/21,/1,1, mg/L

F]uoride EPA 300.0 04/15/II mg/L

N-Nitrate EPA 300.0 04/75/11, mg-N/L

Ortho-Phosphorous EPA 300.0 04/1,5/71, mg-P/L

Sulfate EPA 300.0 O4/27/II mg/L

61.5

0.2

0.1

< 0.1

26.1

2.2

2.8

6q 6

40.0

z.u

2.0

z-u

40.0

90.09

100.0?

105.0?

80.0t

97.03

Viater MS/MSD Report-SR88



JlpAnalytical Resources, Incorporated

-Jl- Analvtical Chemists and Consultants\J
May 4,20L1

Niklas Bacher
AMEC
600 University Street, Suite 1020
Seattle, WA 98101

Client Project: Gateway Pacific Terminal (GPT)
ARI ID: SS1T

Dear Mr. Bacher:

Please find enclosed the original chain of custody (COC) records and the final results for the
samples from the project referenced above. Six water samples and a trip blank were received
in good condition on April 15,201I.

The samples were analyzed for Total Metals, HCID, SVOCs, NWTPH-Gx plus BTEX and
general chemistry parameters, as requested on the COC.

The SVOCs CCAL is out of control low for all associated FORM III "Ql' flagged analytes
with the exception of 2,2'-Oxybis(1-Chloropropane) which is out of control high. All
associated samples that contain analyte have been flagged with a "Q" qualifier.

The SVOCs LCSD is out of control low for 2,4Dimethylphenol with a wide RPD. The LCS is
in control and no other action was taken.

The BTEX LCS is out of control hieh for Benzene. The LCSD is in control and no further
action was taken.

There were no other anomalies associated with these samples.

A copy of these reports and all associated raw data will remain on file with ARI. If you have
any questions or require additional information, please contact me at your convenience.

URCES,INC.

Client Services Manager
206.695.6211
kellvb@lariIat:s.com
rvu'w.arilabs.com

Page 1 of

Respectfully,

ANAI/YTICAL

4611 South 134th Place. Suite 100 . Tukwila WA 981 68 . 2O6-695-620O . 206-695-6201 fax
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JtA Analytical Resources, Incorporated

-aj, Analytical Chemists and Consultants Gooler Receipt Form
A,

ARI Client:

COC No(s): NA)

Assigned ARt Job *o' ffi-t '

Proiect Name: / -" ?i-
Detivered by: Fed-Ex UPS Courier d"tJiru*d other:

\..____l

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) .............

Temperature of Cooler(s) ("C) (recommended 2.0-6.0 "C for chemistry)........ E, b 5)
lf cooler temperature is out of compliance fill out form 00070F

A.
CoolerAccepted by: "AV oate:

Complete custody forms and attach all shipping documenb

Tracking No: l NA)

{=p
4,cl-*ro n**u, qT qri ibF

(qrq

(uo
NO

NO

YES

CF

Time:

Log-ln Phase:

Was a temperature blank included in the cooleP ... ... ..

What kind of packing material was used? ...

YES

Foam Block Paper

NA

Other:

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all boftle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all boftle labels and tags agree with custody papers?

Werd"alfb6ftleS used c6ireet for th€idqijesl6d -nalyseS? ....:.........................................................

Do any of the analyses (bofttes) require preservation? (aftach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? . . . ... ... .

Date VOC Trip Blank was made at AR|...........

@
YES

NO

@)
NO

@;
NO

NO

NO

NO

NO

NONA

NA

ri^e, / 7 
'1()

* Notify Project Manager of discrepancies or concems n

Sample lD on Bottle Sample lD on COG Sample lD on Bottle Sample lD on COG

ry;' i ;' dr':Tit" 
.itri"t" 

1,t (

BV \i,t\ Date: tl /rS / r(
4ft. Fl&bles I pEabubstes' lfijfffiWffiffil

| 2i! mm ll ,a m,,n I

| ",t'r li o c s 
I

Small ) "sm'
Peabubbles ) "p6'
Large ) "lg"
Headspace ) tthst'

0016F
3t2t10

Cooler Receipt Form Revision 014
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SampJ.e ID Cross Reference RePort

ARI JOb NO: SS17
Client: Amec Geomatrix

Project Event: N/A
Proiect Name: GPT

ARI ARI
Lab ID LIMS! ID t'latrix Saup]-e Date/Tire VTSR

i:sif*s::@
INCORPORATED

Saople ID

1

2.

q

1

sw-02-0411
PZ-1,0-041,L
sw-03-0411
PZ-08-0411-
PZ-09-o4L1
PZ-05-04L1"
Trip Blank

ss17A 11-837 6

ss178 11.-8371
ss17c 11-8378
ss17D 11-8379
ss17E 11-8380
cc1?E 1i -R?91
ss17c 11-8382

Printed

V{ater
Water
Water
Water
Water
Water
Water

04/75/r7

04/15/11 07:40
04/15/1,\ 08:35
04/15/1'1' 09:55
04/1,5/1'1' 11:00
04/1,5/1'I 12225
04/75/1'1' 13:30
04/1.5/1.1,

04/15/1L L7 zt9
O4/15/:-.1" 1'7:L9
04/15/1.I ]7:1"9
0 4 / 1,5 / ]-1' 17 :1"9
04/75/71 I7:79
04/15/1L I7 z19
04/15/II 17 2L9



AXsSfiS*@
INCORPORATEDORGANICS A\IAIYSIS DATA SHEET

SenivolatiJ-es by SW8270D GCIMS
Page L of 2

Lab Sample fD: SS17A
LIMS ID:11-8376
Matrix: Water
Data Release Authorized:
Reported: 04/29/LI

Date Extracted:. 04/2I/II
Date Anal-yzed: 04/21/II 1,8:44
Instrument/Anafvst : N'[6/ JZ

CAS Nunber Analyte

Sample ID: SW-02-0411
SAI"IPLE

Ar- Pannrf \Ta. cS17-AmeC GeOmatrixvv r\vI/v!

Project: GPT
NA

f)afo Samnlorl . 04/15/II
Date Received: 04/15/17

SampJ-e Amount: 500 mL
Final- Extract Vo]ume: 0.50 mL

Dil-ution Factor: 1.00

Rt ResuLt

L08-95-2
1"7L-44-4
95-57-8
54L-'7 3-I
706- 46-1
100-s1-6
95-50-1
95- 48-1
108-60-1
r06- 44-5
62L-64-1
61 -7 2-L
98-95-3
78-s9-1
88-75-5
105-67-9
65-85-0
111- 91- 1

L20-83-2
1-20-82-r
91"-20-3
r06-41 -8
87-68-3
5 9-50-7
91_-5"7 -6
17-4"7-4
88-06-2
95-9s-4
91-58-7
88-1 4- 4

131- 11- 3
208-96-8
99-09-2
83-32-9
51-28-5
L00-02-7
r32-64-9
606-20-2
1 t1 _1 A _)

8 4- 66-2

Phenof
Bis- (2-Chforoethyl) Ether
? -Chl arnnhonn l
'1 - 3-ni nh i nrnhon TgpgL' J ULVLIL

1, 4 -Dichl-orobenzene
F.anzrr'l Al nnl-ral

1 - 2-ni chl nrnhonTgng
?-Mat-hrrl nhann l

2, 2' -Oxybis ( 1-Chloropropane )
4-Maf hrrl nhana l

N-Nitroso-Di-N- Propylamj-ne
Hexa chl- oroethane
Ni-trobenzene
T cnnl-rnrnna
?-NIi f rnnhanal

2, 4 -Dimethylphenol
Benzoic Acld
h i < / ?-f-h l nrnaf hnxrz\ Mof h:navv erlv"J

2, 4-Didnlorophenol
Lr -t a
lr'lrnlrl-l-rr'l ana

4 -Chf oroanil-ine
Hexachforobutadiene
4 -Ch I arn- ? -mof h rzl nh an n IerrJ ryrrvrlvr

2-Methvl nanhf ha l.ene
IJav:nl'r I arnnrrn l nnan]_ rAi n-^flsAauffr vr vuy u I v},slf L auf 9ffY

2, 4, 6 -T r ichlorophenoJ-
1 A E,_T-.i ^L r ^-^nhenof-r=tJ r!aulrrvrvP

2 -Chforonaphthalene
2-Nitroaniline
n.i'.^+1. ,,I^!.+L^I -+u-Lflre LrrytplI LIIa_La Le
l^^^-^L!L..1 ^-.^nuvrraPrr L1]y rYllg
3-Nitroaniline
A nan:nl'rl- hona

2, 4 -Dinitrophenol
4-Nli 1-rnnhannl
Dibenzofuran
2 - 6-ni ni trnl- nl rrqngL' v vllrl

2, 4-Dinitrotol-uene
ufeLrryaljrlLrrdrdLe

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0

10
1.0
5.0
1.0
1.0
5.0
1.0
5.0
1.0
qn
5.0
5.0
1.0
5.0
1.0
1.0
5.0
1.0

10
5.0
1.0
5.0
5.0
1.0

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 5.0 U
< 1.0 u
< 5.0 u
< 5.0 u
< 1.0 u

FORM I



fiIs:ilStb@
INCORPORATEDORGAI{ICS AI{ALYSIS DATA SHEET

Semivolatiles by Sw8270D GCIMS
Page 2 of 2

Lab Sample fD: SS17A
LIMS ID: 11-8376
Matrix: Water
Date Anal-yzed: 04/21 /1I 18:44

CAS Nunber Analyte

Samp1e ID: SW-02-0411
SAIVIPLE

OC Renort No: SS17-Amec Geomatrix
Project: GPT

NF.

RL Result

7 005-1 2-3
86-1 3-1
100-01-6
534-52-7
86-30-6
101-5 5 - 3
LL8-1 4-L
87-86-5
85-01-8
86-1 4-8
L20-L2-1
84-1 4-2
206- 44-0
12 9-00-0
85-68-7
9L-94-L
56-55-3
Lt7 -8r-7
21-8-01-9
7I1 -84-0
50-32-8
1 93- 3 9-5
53-70-3
141-aA-)

90-12-0
TOTBFA

4-ah lnrnnhonrr'i -nhonrzl af har
Fl-uorene
4 -Nitroanifine
4, 6-Dinit ro-2-Methylphenol
N-Ni t rnsnd i nhenrzf amine
4-Ilrnmnnhonrrl -nhonrr'l of hor
Hexachforobenzene
Pen1_ ar-h loronhenol
Phenanthrene
f-: rl_r: zn I a

Anthracene
D i -n-Rrr1_ rzl nh1- ha 1.619
Fl-uoranthene
Drzrana
Rrrf rrl hcnzrrl nhl- hal3lg
?. ? I -ni ch1 nrnhorlZidineJ' J

Benzo (a) anthracene
l-\i < / ?-trl- hrzl l-rovrr'l \ ^la+L- l -+^vf o \z !Lrr)i rlrc^Jr / }JIrLrraf dLs
l.-hrrzqana

Di -n-Or-trzl nhf haf ate
Ranza/a\nrrrana
Tndann i/'l ? ?-nrl \,-i pyrene
Di l'rcn z ( a . h\ :nf hr3ggng\ u, 1r / qra 9rr!

Rcnzn 1n - h - i ) ncrrr]gpg\Y t lL' L I L'vL J
'1 

-Me1- hrrl nanhthe l.gy1g
Totaf Benzoff uoranthenes

Reported in p.g/L (ppb)

Semivolatile Surrogate Recovery

1.0
1.0
5.0

10
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
5.0

<10

U
U
U

U
U
U
U
U
U

.0 u

.0 u

.0 u

.0 u

.0 u

.0 u

<1
<1
<1
<5
<1
<1
<1
<1
<1
<1
<1
<5
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

.0

.0

.0

.0

OU
.0 u
.0 u
.0 u
.0 u
.0 u
.0 u
.0 u
.0 u
.0 u
.0 u

d5-Nitrobenzene
ri14-n-Tornhonrr'l
d5-Phenof
) A a_T,:}\+^$^-henof4rarv f!fv!vrrrvlJ]

11 .62
40.8%
13 .9e"
89 .9eo

'7 4 .0e"
61 .62
14.42
7 3 .9e"

2 -Ffuorobiphenyl
d4 -1, 2 -Dichlorobenzene
?-E-l rrnrnnhannl

d4-2-e.hl ornnhenof

FORM I



fiI3:fiStb@
INCORPORATEDORGAI.IICS AITAIYSIS DATA SHEET

+.name SVOA Form I Water
Semivolatiles by SW8270D GCIMS
Page I of 2

Lab Sample ID: SS17B
LIMS 1D:11-8377
Matrix: Water
Data Release Authorizedr \f\tl
Renorferl:- O4 /29 /II

Date Extractedz 04/2I/II
Date Anal-yzed. 04/27 /1I L9:I7
-Lnstrument /Analvst '. N'I'6 / JZ

CAS Nunber Analyte

Samp1e ID: PZ-LO-OAIL
SAMPLE

OC Rcnort No: SS17-Amec GeOmatrrx
Project: GPT

NA
Daf e Semnl ecl : O4 /L5 / I

Date Recei-ved: 04/15/1.

SampJ-e Amount:
Final- Extract Vofume:

Dil-ution Factor:

RL

1
1

500 mL
0.50 mL
1.00

Resu]-t

r08-9s-2
L1L- 44- 4

9s-s7-8
54L-'7 3-t
70 6- 4 6-1
100-51-6
95-50-1
95- 48-7
108-60-1
I06- 44-5
62r-64-'7
61 -7 2-7
98-95-3
't 8-59-r
88-75-5
105-67-9
65-85-0
111- 91* 1

120-83-2
L20-82-I
91"-20-3
I06- 47 -8
87-68-3
5 9-50-7
9L-57 -6
17-41-4
88-06-2
95- 95- 4

91-58-7
88-'7 4- 4

131-11-3
208-96-8
99-09-2
83-32-9
51-28-5
700-02-7
L32-64-9
606-20-2
12I-I4-2

Phenof
P.i <- 12-ahl arne1- hrr'l \ F1-har
)-/-lnl aranlrann l

1 - ?-ni nh1 nrnhcn2gpgL' J vLvrtL

1,4-Dichlorobenzene
Ran zrr'l A l nnl-rn l

1 .2-ni nhl nrnhcn2gngL' 
' 

ULVLLL

/-tvtaf h\r I nh6nA I

2, 2' -Oxybis ( 1-Chloropropane )
4-Mothrz l nhonn l

N-Nitroso-Di-N- Propylamine
Hexachforoethane
Nitrobenzene
T c nnl.r n rnn a

?-I{i I rnnhann l

2 , 4 -DimethyJ-phenol
Benzolc Acid
bis (2-Chl-oroethoxy) Methane
2, 4-Dich1orophenol-
I, Z | 4- l rt_cntorooenzene
IrT:nhthr'l ana
4 -Chloroanil-ine
Hexa ch.l- orobut adi ene
1-ah l nrn-?-mof hrr'l nhannl
2 -Methylnaphtha-Iene
lJavrnhl nrnnrznl  nanl-rli ^h^rf sAaurf f vr vu] urvPUrr Lauf srrE
) A A_1-; ^1. r ^-^nhenol-taf v r!rurrJv!vI.

. A q_T-.i ^)-1^-^lhenof-ratJ rrfulrfv!vF

2 -e.h] ornn :nh I h^ l_ene
2 -Nit roani l- i-ne
n.l-^rL,,t^L+L^t ^+^ulrtrv Llry rPrf Lrroro Ls
Aaonrnhl_ hrrl ona

3-Nitroaniline
A nan anhl- h an o

2, 4-Dinitrophenol
,-NIi Iranhannl

Dibenzofuran
? .6-D; ni f rn1_ ol rrene
-f 

v vL,LL

? A-n; ni tratnl rrqplg1t a

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0

10
1.0
qn
1.0
1.0
50
1.0
5.0
1.0
qn
5.0
5.0
1.0
qn
1.0
1.0
5.0
1.0

10
qn
1.0
qn
5.0

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 1.0 u
< 5.0 U
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u
< 5.0 U
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u
<10u

< 5.0 U
< 1.0 u
< 5.0 u
< 5.0 U

FORM I



axs5fisrb@
INCORPORATEDORGAI{ICS AI.IAIJYSIS DATA SHEET

Semivolatiles by SW8270D GCIMS
Page 2 of 2

Lab Sample fD: SS17B
LIMS ID:. L1,-8311
Matrix: Water
Date Anal-vzedz 04/27 /1,I L9:L1

CAS Number Analyte

Sampl-e ID: PZ-10-0411
SAI"IPLE

A/- Danar+ hla. qS17-AmeC GeomatrixYv !\vyv!

Project: GPT
NA

RL Result

8 4- 66-2
"7 005-12-3
86-1 3-7
100-01-6
534-52-1-
86-30-6
101-5 s - 3
r1_8-1 4-7
87-8 6-5
85-01-8
86-7 4-8
L20-12-7
84-1 4-2
206- 44-0
129-00-0
85-68-7
91-94-1
5 6-55-3
L1,7 -8r-1
21,8-07-9
r71 -84-0
50-32-8
1 93-3 9-5
53-7 0-3
L9r-24-2
90-12-0
TOTBFA

ni ^+L,,1^L+L-l -r-urernyrpnLrrdrd re
A -C]n 1 nranhonrrl -nhonrzl ot har
Fl-uorene
4 -Nitroanil-ine
4, 6-Dinitro-2-Methylphenol
N-Nit ros odiphenylamine
4 -Rramnnhanrr'l -nh^-rz l a+1-rar
= ur vrrrvyllvlrJ f yrrslly f I Llrv!
Hexachforobenzene
Penf :r-hl nronhenof
Phenanthrene
Carbazole
Anthracene
Di -n-Rrr1- rr1 nhf h:1.31g
Ffuoranthene
Pyrene
Rrrf rzl lrcnzrzl nhthal6lq
?. ? I -Di chl nrnhorLZidineJ' J

Benzo (a) anthracene
l-\i < / ?-trl. 1-\rr'l l-ravrr'l \ ^1af h- l -f ^pro \4 !Llr)/rlrs^yf,l PrlLrralaLv
fhrrrcana

Di -n-Ocf rr'l nhf halslg
F.onzn 1a \ nrrrono
Tndann/1 ? ?-nA\\Lt4tJ --i pyrene
Di hcn z ( a .h\ :nthr4ggng\ s, rr / srr ulr!

aanrn /a 1-, i \ ^^ri,f ene\ Y t L! | L t t'vL f
1 -Mef hrzl nenhthe l.ene
TotaI Benzof luoranthenes

Reported in p,g/L (ppb)

SemivolatiJ-e Surrogate Recovery

1.0
1.0
1.0
5.0

10
1.0
1.0
1.0
qn
1.0
1.0
1.0
1.0
1.0
1.0
1.0
qn
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0 u
1.0 u
1.0 u
5.0 u

<10u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

d5-Nitrobenzene
rl i 4-n-Tarnhanrzl
d5-Phenol
a A e_a-; hF^m^^lrenol
-r=tv vlrrvvrl

16.42
64.82
59 .32
19.'7e"

74.4e"
62.42
10.rz
69 .3e"

/- h-l rrArAhr nh6n1r I

AA -1 2-ni al-'l ^-n1-!,L vLe!!L---Jenzene
?-E'l rrnranhannl

d4-2-Chlorophenof

FORM I



AXsifrsrb@
INCORPORATEDORGANICS AI.IALYSIS DATA SHEET

+.name SVOA Form I Water
Semivolatiles by Sw8270D GCIMS
Page t of 2

T,:lr Semnl c TD. SS17C!sv vsrLrvf

LIMS ID:11-8378
Matrix: Water
Data Refease Authorized,\N$
Reported: 04/29/II

Date Extracted: 04/2I/IL
Date Anaf yzed: 04/27 /71 1,9:50
f nstrument/Anal-yst : NT 6 / JZ

CAS Nunber Analyte

Sample ID: Sw-03-0411
SAI{PLE

OC Renarf No: SS17-Amec Geomatrix
Proj ect: GPT

NA
Date Sampled: 04/15/1.

Date Received: 04/]-5/L

Sample Amount:
Final- Extract Volume:

Difution Factor:

RL

1
1

500 mL
0.50 mL
1.00

Resu].t

L08-95-2
7L7- 4 4- 4

95-57-8
541-7 3-r
_LUO-4 0- /

100-51-6
95-s0-1
95-48-1
108-60-1
106-44-5
627-64-7
61 -7 2-L
98-95-3
78-59-1
88-75-5
105-67-9
65-85-0
11 1- 91- 1

rzu-d J- z
L20-82-L
9r-20-3
106-47-8
87-68-3
5 9-50-7
91-51 -6
'71-41-4
88-06-2
95-95-4
91-58-7
88-1 4-4
.LJ-L--L-L-J
208-96-8
99-09-2
83-32-9
51-28-5
700-02-'7
r32-64-9
606-20-2
r2r-I4-2

Phenof
Rie- /?-Chl orool- hrrl ) trJ- hor
) -alnl nrnnhann l

1 - i-nir-hl nrnlren2gpgLt J vLv'r+

1,4-Dichlorobenzene
Panzrrl Al nnhnl

1, 2-Dichlorobenzene
?-Maf hrrl nhann l

2, 2' -Oxybis ( 1-Chloropropane )
4-Mol. hru lnhonnl
N-Nit roso- Di -N- Propylamine
Hexachloroethane
Nitrobenzene
T qnnhnrnno

,-\Iifranhannl

2, 4-DimeLhylphenol
Benzoic Acid
hi c /?-Chlnraafhavru) Ma1-hrnayLe 

\o

2, 4-Dichlorophenol
I, Z, 4- trICnIOrODenZene
Irlanhf h: l ana

4 -Chl-oroaniline
Hexachforobutadiene
l-ah l ^r^-3-mafhrrl nhonnl
2 -Methylnaphthalene
llav:nhl nrnnrrn l nnan]- ad i ana
) A c-.t1ri ^l. r ^-^ahenof4, af v r!rerrrv!vl-

. A tr-n,.i ^lr r ^-^.henoI-t at J r!rvrrfv!vI-

2 -Chl-oronaphthalene
2-Nitroanil-ine
ni*^+L,,1^L!L-t ^+uamer nyrpnr na raE e
n ^^- ^^L+L,,1 ^-.^nuYllqPll Lrry rsrrv
3-Nitroaniline
Aaan:nh1-hana

2, 4-Dinitrophenol
4-Nli f rnnhonol
Dibenzofuran
/ A-t11hr rrnrn rrlane

L 

' 

V ULLL+

2,4-Dinitrotoluene

1.0
1.0
1.0
1.0
1.0
qn
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0

1_0

1.0
5n
1.0
1.0
5.0
1.0
qn
1.0qn
5.0qn
1.0
5.0
1.0
1.0qn
1.0

10
5.0
1.0
5.0
6n

1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
10u

1.0 u
5.U U

1.0 u
1.0 u
5.0 u
1.0 u
5.0 u
1.0 u
5.0 u
5.0 u
s.0 u
1.0 u
5.0 u
1.0 u
1.0 u
5.0 u
1.0 u
10u

5.0 u
1.0 u
5.0 u
5.0 u

FORM I



AlssilSrb@
INGORPORATEDORGAIIICS AI.IAJ,YSIS DATA SHEET

Semivolatites by Sw8270D GCIMS
Page 2 of 2

Lab Sample 1D: SS17C
LIMS ID:11-8378
Matrix: Water
Date Anafyzedz 04/21/1L 19:50

CAS Nunber Analyte

Sample ID: SW-03-0411
SAMPLE

A/- E,annrt- Irln. qS17-AmeC GeOmatriXYv r\vyv!

Project: GPT
NA

RL Resu1t

8 4-66-2
1 005-7 2-3
86-'7 3-7
100-01-6
534-52-1"
8 6-30-6
101-55-3
7I8-7 4-I
87-86-s
85-01-8
86-1 4-8
L20-1_2-1
8 4-1 4-2
206- 44-0
12 9-00-0
85-68-7
9L-94-r
5 6-55-3
LL7-8L-7
2r8-0r-9
117-84-0
50-32-8
193-39-5
53-70-3
141-aA_)

90-12-0
TOTBFA

ni ^!L,.1^L+L- I -+-uJ_ er ny-Lprlrna-L ar e
4 -Chlorophenyl-phenylether
Fluorene
4 -Nitroaniline
4, 6-Dinitro-2-Methylphenol
N-Ni t rnqnd i nhcnrzf amine
1-Rramnnhanrrl -nhanrzl ol_ har

Hexachforobenzene
Pontechl nronhcnof
Phenanthrene
Carbazofe
Anthracene
Di -n-Buf vl nhthal-ate
Fl-uoranthene
Pyrene
But ylbenzyJ-pht.halate
? ? | _ni nhr nrnl-,alzidine
J' J

Renzo /a ) enthracene
bis ( 2 -E thylhexy1 ) phthalate
Chrysene
Di-n-Or:trzl nh1- haf ate
Ranza/r\nrzrona

Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Rcnzn f a- h - i \ ncrrzfgpg\Yrt"L/I,v!-)'

1-Mof hrrl n:nhf h: l.ene
TotaI Benzofl-uoranthenes

Reported in pq/L (ppb)

SemivoJ-atile Surrogate Recovery

1.0
1.0
1.0
5.0

10
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0 u
1.0 u
1.0 u
5.0 u

<10u
1.0 u
1.0 u
1.0 u
5.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
s.0 u
1.0 u
1.0
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u
1.0 u

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol
. ^ e_m-: L--^*^^rienofL t a t v vlrrvyrr

67 .6%
54 .4%
58.1%
85.6%

/- k l 11n r n r nhahir I

AA-1 C-ni al-' l ^-^l-!, - uLv!L!-- -Jenzene
2-E l rrnran'|.rannl

d4 -2-Chl-orophenol

64 .42
53.6?
59 .22
58.1%

FORM I



Alsbnstb@
INCORPORATEDORGANICS A!{AIYSIS DATA SHEET

+.name SVOA Form I Water
Semivolatiles by SW827OD GCIMS
Page L of 2

Lab Sample ID: SS17D
LIMS ID:11-8379
Matrix: Water
Data Rel-ease Authorized:.
Renortecl: O4 /29/LL

Date Extractedz 04/27/II
Date Anal-yzed: 04/27 /1,1, 20:23
lnstrUment /Ana-LVSE : LVI b/ !./ Z

CAS Nunlrer Analyte

SampJ-e ID: PZ-O9-OALL
SAI4PLE

Rannrl- Na. SS1?-funeg GeOmatriX
Project: GPT

NA
Date Sampled: 04/15/LL

Date Received: 04/15/LI

Sample Amount: 500 mL
Fina.l- Extract Vofume: 0.50 mL

Dilution Factor: 1.00

RL Result

QC

108-95-2
]-LL- 4 4- 4
95-57-8
54 1-7 3-1
1.06- 46-'7
100-51-6
95-50-1
95-48-7
108-60-1
1,06-44-5
621"- 64-7
61 -1 2-I
98 - 95-3
78-59-1
88-75-5
105-6"7 -9
65- 8 5-0
all a
L_L-L-v_L- L

t20-83-2
a 

^n 
n^ iLZV- O Z- r

9t-20-3
I06- 41 -B
87-68-3
5 9-5 0-7
9r-57 - 6
11-4-t-4
88-06-2
95-95-4
91-58-7
88-1 4- 4

1J.L -.1 -L- J
208-96-8
99-09-2
83-32-9
51-28-5
100-02-7
1,32- 6 4- 9
606-20-2
l al I Arz r- r4- z

Phenol-

) -C]n1 nrnnh on a I
1 - i-ni chl nrohenTgnqLf J U+V'LL

1,4-Dichlorobenzene
P,anzrrl Al nahal

1 - 2-ni ch1 nrnhonTgngt f L uLvtLL

2-Mat- hrr"l nl"rannl

2, 2' -Oxybis ( 1-Chf oropropane )
I -Mo I l.r ru'l nh an n I

N-Nitroso-Di-N- Propyl amine
Hexachl-oroethane
Nitrobenzene
Tcnnlrnrnnafvvyllvrvrrv
? -NT i f rnnh an n'l

2, 4-DLmeLhylphenol
Benzoic Acid
hi e / 2-f-h I arnaf havrr\ Mof h:na

2, 4-Dichlorophenol
1 t A -Tr.i al-, 1^-nF!rLr= -Jenzene
Ttlrnhl- h: I ano

4 -Chl-oroanif ine
Hexachl-orobutadiene
1-f-h l nra- ?-mo]- hru I nhann l

2-Methrzl n:nhl_ ha l.ene
I-Iav: nlr'i nrnnrrn'l nn^h+ - A i a-^rtgAaurrf ur vuy uf v}Jell L d uf sf rE

2, 4 , 6-Trichlorophenol
. A tr_n*.i ^r. r ^-^nhenolLt=tJ frfvllrvrvP

2 -Chforonaphthal-ene
2-Nitroanil-ine
Dimethylphthal-ate
n^^^^^L+h.,1 ^^^nuslloPrl urry rgllg
3-Nitroaniline
Acenanht hana

2, 4-Dinitrophenol
4 -Ni-trophenol
Dibenzofuran
2 - 6-ni ni 1-rnf nl rrqngLt v vlllL

2, 4-D:-nitrotol-uene

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
qn
1.0

10
1.0
5.0
1.0
1.0
qn
1.0
5.0
1.0
5.0qn
qn
1.0
qn
1.0
1.0
qn
1-.0

10
5.0
1.0
5.0
5n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 U
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 U
< 1.0 U
< 5.0 U

< 1.0 U
<10U

< 1.0 U
< 5.0 U
< 1.0 U
< 1.0 U
< 5.0 U
< 1.0 U
< 5.0 U
< 1.0 U
< 5.0 u
< 5.0 u
< 5.0 U
< 1.0 u
< 5.0 u
< 1.0 U
< 1.0 u
< 5.0 U
< 1.0 U
<10U

< 5.0 U
< 1.0 u
< 5.0 U
< 5.0 U

FORM I



Ais8ffieb@
INCORPORATEDORGAI.TTCS AITAI,YSIS DATA SHEET

Semivolatiles by SW8270D GCIMS
Page 2 of 2

T,:h S:mnl c TD: SS17D
LIMS ID:11-8379
Matrix: Water
Date Anafyzed: 04/21/II 20:23

CAS Number Analyte

Sample ID: PZ-OB-OAIL
SAI{PLE

A/r Danarf Nra. es17-Amec GeomatrixYv r\v}Jvr

Proj ect: GPT
NA

RL Result

84-66-2
1 005-7 2-3
86-1 3-1
10 0- 01- 6
s34 -52-1
86-30-6
101- 55 - 3
II8-1 4-r
87-8 6-5
85-01-B
86-74-8
1,20-L2-1
8 4-1 4-2
206- 44-0
729-00-0
85-68-1
9I-94-L
56-55-3
LL7-8t-7
2L8-07-9
r1_7 -84-0
50-32-8
1 93-3 9- 5
53-70-3
I9I-24-2
90-L2-0
TOTBFA

Di of hrr'l nhf h: I :f a
1-ah l nrnnhanrzl -nhanrzl ol_ horvl/l1vlrf

Fl-uorene
4 -Nitroanifine
4, 6-Dinitro-2-Methylphenol
I\T-NIi f racnrl i nhon"l -m i ^^r\ rrf Lr vovury]1911y f arrtIIr9
4 -Bromophenyl -phenyl ether
Hexachforobenzene
Penf:ch1 nrnnhcng]
Phenanthrene
Carbazole
Anthracene
Di-n-Rrrf rz1 nh1- h:l3l9
Ffuoranthene
Pyrene
Butylbenzylphthalate
3, 3' -Dichf orobenzidine
Benzo (a) anthracene
bi s ( 2 -E thylhexyJ- ) phthalate
Chrysene
Di -n-Or:t rz l nhthaf ate
Ran zn t/ r ) nrrrana

\e/yJ+vlrv

Indeno (I, 2, 3-cd) pyrene
ni1,-^^-t- ,^\--+L.urt)errz \ d, rl / drr Lrlracgne
Ronza/c h i \norrr'lana

\Yt !Lt L / yv!_y!vrrv

1 -Methrrl n:nhthe lgng
Total- Benzofl-uoranthenes

Reported in pq/L (ppb)

Senivolatile Surrogate Recovery

1.0
1.0
1.0
5.0

10
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
qn
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u

L2
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

d5-Nitrobenzene
rl'l 1-n-Tornhanrzl

d5-Phenof
. A c_n,:h,^-^^henof
-t at v

1a

68.
aq

8t
6%

5%

IZ

2 - Ffuorobiphenyl
d4 -1, 2-Dichlorobenzene
2-F'l rrnrnnhonnl
d4-2-Chl-orophenol-

61 .62
6r.2e"
66.42
68.8%

FORM I



Arstfisrb@
INCORPORATEDORGA}TICS AI{ALYSIS DATA SHEET

+.name SVOA Form f Water
Semivolatites by Sw8270D GCIMS
Page I of 2

Lab Sample ID: SS17E
LIMS ID:11-8380
Matrix: Water
Data Release Authortzed:.
Renortecll. O4 /29/II

Date Extracted: 04/2I/11
Date Analyzed: 04/2'7 /I\ 20256
Instrument,/Anaf vst : NT 6 / JZ

CAS Nunber Analyte

Samp1e ID: Pz-Og-OAlL
SAI{PLE

OC Rcnn11_ NIo. SS17-Amec GeOmatrlx
Project: GPT

NA
F)rl-a Qrmnl orl . 04/15/LI

Date Received: 04/1,5/1L

Sample Amount: 5OO mL
Final Ext.ract Volume: 0.50 mL

Dilution Factor: 1.00

RL Result

r08-9s-2
LL1"- 4 4- 4

95-57-8
5 41,-'7 3-L
L06- 4 6-7
10 0-51_ - 6
95-50-1
95- 48-7
108-60-1
106-44-5
621_- 64-1
67 -7 2-r
98-9s-3
78-59-1
88-75-5
r05-67 -9
65-8 s- 0
111- 91- 1

r20-83-2
L20-82-L
9r-20-3
1,06-4'7 -8
87-68-3
5 9-50-7
97-5-7 -6
11-41-4
88-06-2
95-95-4
91-s8-7
88-'7 4-4
IJI-I]--J
208-96-8
99-09-2
83-32-9
5L-28-5
r00-02-1
L32-64-9
606-20-2

Phenol-
Bis- (2-Chloroethyl) Ether
,-(-h'1 nrnnhonnl
-l ?-n i ch 1 ornhan TgngLt J vLvttL

1, 4 -Di-chlorobenzene
Ronzrzl Alnahnl

1 .2-n; ch1 nrohcnTgng!t L vLvLtL

?-MaJ-hrr'l nhanal
2, 2' -Oxybis ( 1-Chloropropane )
4-Mo]-hrrl nhonn l

N-Nitroso-Di-N- Propylamine
Hexachloroethane
Nitrobenzene
Tcanhnrnno
?-NIi frnnhannl

2, 4 -Dimethylphenol
Benzoic Acid
bis (2-Chforoethoxy) Methane
2, 4-Dichlorophenol
1 ) /t 

-tl1ri ^l- I ^-^l-Lt-r1 Jenzene
TrTrnl-rt-lrr-l ana
4 -Chforoanifine
Hexachlorobutadiene
4 -Ch I oro-?-mo1- hrrl nhcnnl
2-Methylnaphthalene
Llavrrh I nrnnrral 65anl -rl i ^-^f r9Aavrr!v! vuJ urvPgrl uauIgIlg
. A e-1,: ^1, 1^-^')hgnof
-t=rv r!rerrfv!vF
. A tr-T,.i^l, 1^-^ahenol
-t =, J r!f vrrrv!vF

2 - Chl- o ronaphtha l- ene
2-Nitroaniline
n.l #^+ l-\t' I ^l-'+1-. - I -+u rme L r ry rpr r L r ra r a E. e
l^^--nl-'fl-'.'l ^-^nusrrqlrlr LlrJ Jsrr9

3-Nitroaniline
Anan:nhl-hano

2, 4-DiniLrophenol
1-Nf i t- ranhann l

Dibenzofuran
/ h-rrrhlf r^F^r116nea, v v+rr+

) A-r]'i. ni +rnfnl rraL' r -,--*Jne

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0

10
1.0
5.0
1.0
1.0
qn
1.0
5.0
1.0
qn
qn
5.0
1.0
5.0
1.0
1.0
qn
1.0

10
qn
1.0
qn
5n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u
<10U

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u
< 10 u

< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 u

FORM I



firsbffsrb@
INCORPORATEDORGAT{ICS A}.IA],YSIS DATA SHEET

Semivolatiles by Sw8270D GCIMS
Page 2 of 2

T,:h Semnl e Tll: SS17E
LIMS ID:11-8380
Matri-x: Water
Date Analyzedi 04/2'7 /71 20256

CAS Number Anal-yte

Samp1e ID: PZ-O9-O4LL
SAIVIPLE

OC Rcnnrf No: SS17-Amec Geomatrix
Proj ect: GPT

NA

Rt Result

d5-Nitrobenzene
rl'l 4-n-Tornhonrr'l
d5-Phenol
. A c_n-l h-^-^^heno-l
-t a, v vlrrvyr

ni ^+L,,1*L+L-l -+-uf erny-Lprl Lrldrd L e
4-f-h l nrnnhonrr'l -nhonrr'l o]_ hor
Fluorene
4 -Nitroanifine
4, 6-Dinitro-2 -Methylphenol
Nl-\'l i 1- rosncl i nh cn rrl gmjng
4 -Bromophenyl-phenylether
Hexachforobenzene
Penfechl oronhenol
Phenanthrene
Carbazofe
Anthracene
Di -n-Rrr1_ rzl nhf h: l-3lg
Ffuoranthene
Pyrene
Butylbenzylphthalate
? ?r -n'i chl nrnl'rcrlzidineJf J

Rcnzn /a ) anfhracene
bis ( 2-Ethylhexyl ) phthalate
Chrrr<ano
Di -n-Octrzl nhJ-halate
Ran za rf r \ nrrrano\ e / rJ ! vrrv

Indeno (L, 2, 3-cd) pyrene
nih^-- /^ L\ ^-+LvurDetrz (d, rl,/ drrLrrracene
Ronzn /n - h - i \ ncrrzlgng

\Y|!L'LtEvLI
-l -Mcf hrrl nenhth:l.ene
Total- Benzof l-uoranthenes

Reported in pglL (ppb)

Semivolatile Surrogate Recovery

60.0?
63 .62
55.2e"
78."72

?-E- l rrnral.r'i nhanrz l

c14- t, Z-DrCnLOt OI)enZene
/-ts | tl^rnnnAnA I

d4 -2-ChlorophenoJ-

I 4-66-2
1 005-1 2-3
86-7 3-7
100-01-6
534-52-L
8 6-30-6
101-55-3
_L_Ld- /.{-l-
87-8 6-5
8s-01-8
86-1 4-8
720-12-'7
I 4-7 4-2
206- 44-0
12 9-00-0
85-68-7
9r-94-r
5 6-55-3
LL7 -8L-1
2L8-0r-9
117-84-0
50-32-8
1 93-3 9- 5
53-7 0-3
L9L-24-2
90-1"2-0
TOTBFA

1.0
1.0
1.0
qn

10
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
l_.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u

51.22
5L .2e"
55.5?
54.72

FORM I



Ais5fiSrb@
INCORPORATEDORGANICS AI\IALYSIS DATA SHEET

+.name SVOA Form I Water
Semivolatiles by SW8270D cClMS
Pase 7 of 2

Lab Sample fD: SS17F
LIMS 1D:11-8381
Matrix: Water
Data Rel-ease Authorized:
Reported: 04/29/LI

Date Extracted: 04/21,/II
Date Anafyzed: 04/21/7L 2Lz28
lnstrument /Ana-Lvst : N'I'b/ J z

CAS Nunber Analyte

Sample ID: PZ-05-0411
SAIvtPLE

OC Rcnort No: SS17-Amec Geomatrj-x
Project: GPT

NA
D:f a Q:mnl od,; 04 / 15 / 1I

Date Received: 04/75/1I

Sample Amount: 500 mL
Final Extract Vol-ume: 0.50 mL

Diluti-on Factor: 1.00

RL Result

L08-95-2
II7- 4 4- 4

95-57-8
54 1-73-1
r06- 4 6-1
100-s1-5
95-s0-1
95- 48-1
108-60-1
L06- 4 4-5
ozL-04- I

6-7 -'7 2-L
98-95-3
78-59-1
88-75-5
r05-61 -9
65-85-0
111- 91- 1
L20-83-2
t20-82-t
9I-20-3
r06-4-/ -8
87-68-3
59-50-7
9r-5'1-6
11-41-4
88-06-2
95-95-4
91-58-7
88-1 4- 4

131- 11- 3
208-96-8
99-09-2
83-32-9
51-28-5
r00-02-1
1-32-64-9
606-20-2
1^1 1 A a

Phenol-
Ri e- 12-Chl arna]_ hrrl ) tr]_ horveral'r/ !Lrrv!

2-ahlnranhonal
1 - 3-ni chl nrnhcnTgpgL' J UL9'LL

1,4-Dichlorobenzene
Ranzrrl Al nnhnl

L' L ULVLLL

?-Mat- hrr'l nhannl

2, 2' -Oxybis ( 1-Chloropropane )
1-Mol- hru I nhanal
N-Nit roso-Di-N-Propylamine
Hexachl-oroethane
Nitrobenzene
T-^^L^-^^^r J uPr ru! vr rs
2 -Nl'i l- rnnh an a l

2, 4 -Dimethylphenol
Benzoic Acid
hi e | 2-Ch"l nrnof hnvrz\ Ma]- hrnavru \L / rfvelrslrv

2, 4-Dichrlorophenof
! | z | +- ltrcnloroDenzene
NTrnh1. h:'l ana

4 -Chl-oroani-line
Hexachl-orobutadiene
A-ah1 nrn- ?-mo1.hrrl nhanal
2 -Methylnaphthalene
Llavrntr I nranrzn l 65anf -zl i ^6^vu j uf vPYII Lq9IYITY
. A c_T-: ^l- 1 ^-^ahenof-,a,v Mullrv!vl,
) A q_TFi ^l- r ^-^ahenof1t at J r!fvr!!v!vl,

2 -Chforonaphthalene
2-Nitroanifine
n.i-^rL,,t^LrL-1-+ufmernyl-pnrnaraEe
Ananrnhf l-rrzl ana

3-Nitroanifine
Acan:nh1-lrana

2, 4-Dinitrophenol
4-NTi f rnnhanal

Dibenzofuran
? 6-ni ni 1-rnf nl rrqplg4t v ultll

a A _n: h.i + r^+^'l rr-z t a-u!!!r LruLUJuene

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0

10
1.0
5.0
1.0
1.0
5.0
1.0
qn
1.0
5.0
5.0
5.0
1.0
5.0
1.0
1.0
5.0
1.0

10
5.0
1.0
5.0
6n

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
<10u

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 U

< 1.0 u
< 5.0 U
< 1.0 u
< 5.0 u
< 5.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 U
<10u

< 5.0 u
< 1.0 U
< 5.0 U
< 5.0 u

FORM I



fixsiHs*@
INCORPORATEDORGAIIICS AI\TAIYSIS DATA SHEET

Semivolatiles by SW8270D GCIMS
Page 2 of 2

T,:h Samnl c TD. SS17F
LIMS ID:11-8381
Matrlx: Water
Date Analyzed: 04/2'1 /II 2I:28

CAS Nunber Anal-yte

Drni aaf .

Sample ID: PZ-05-O4LL
SAI\4PLE

SS17-Amec Geomatrix
GPT
NA

RL Resu1t

8 4- 66-2
7 005-1 2-3
8 6-1 3-1
100-01-6
534-52-1-
8 6-30-6
101- 5 5- 3
r78-1 4-L
87-86-s
8s-01-8
86-7 4-8
720-L2-'7
84-7 4-2
206- 44-0
12 9-00-0
85-68-7
91"-94-r
56-55-3
LL7-8L-7
278-0L-9
LL7 -84-0
50-32-8
1 9 3-3 9-5
53-7 0-3
1o1_)A_a

90-12-0
TOTBFA

ni ^!L,,1 ^L+L- I -+-uaeEny-LpnrnaJ_a!e
A-ahl nrnnhanrrl -nhanru I of har
Ffuorene
4 -Ni-troaniline
4, 6-Dinitro-2-Methylphenol
N-Nit ro s odiphenyl amine
4 -Bromophenyl -phenylether
Hexachforobenzene
Pcnf :r-hl oronhenq]
Phenanthrene
Carbazole
Anthracene
Di -n-Rrrtrr'l nhf h:1-3lg
Ffuoranthene
Prrran a
Butylbenzylphthalate
?. ? I -f)i nh1 nrnlrorlzidineJ' J

Benzo (a ,) anthrar-:ene
bis (2 -EthyJ-hexyJ. ) phthalate
t'-lrrrrcana

Di -n-Or-trzl nhf halals
R.an zn /: \ nrrrana

Indeno (L, 2, 3-cd) pyrene
llihcn z (a -h ) an1- hr6qg69\ s, r!/ srrurr!

Rcnzn f n- h - i \ ncrrz]gng\Yt lrt r t tlvLf
'1 -Mci- hrrl nanhtha l.gng
Total- Benzof l-uoranthenes

Reported in p.q/L (ppb)

SemivoJ-atile Surrogate Recovery

1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u
5.0 < 5.0 u
10 <10u

1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u
5.0 < 5.0 u
1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u
5.0 < 5.0 u
1.0 < 1.0 u
1.0 L.2
1.0 < 1.0 u
1.0 < 1.0 u
1.0 < t-.0 u
1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u
1.0 < 1.0 u

d5-Nitrobenzene
d1 A-n-Tarnhonrrl
d5-Phenol
2, 4, 6-Trlbromophenol

64.82
6L.62
59.22
13 .9%

62 .0e"
54.0%
58.18
58.9%

?-E l rrnrnhi nhanrr'l

oq - I I z- D rcntoroDenzene
2-F- l rrarnnhann l

d4-2-Chl oronhenol

FORM I



Arsbfisrb@
INCORPORATED

SW827O SEMIVOI,ATILES WATER SURROGATE RECO\ZERY SUMN{ARY

OC Rcnort No: SS17-Amec Geomatrix
Project: GPT

Matrix: Water

Client ID NBZ FBP TPH DCB PHL 2F.P TBP 2CP TOT OUT

MB-042111
r n ^ n n -1 1 1LUJ_UqZJ-.LI.
LCSD-042111
sl/i-02-0411
PZ-70-047r
sw-03-0411
PZ-08-04 11
PZ-09-04LL
PZ-05-0411

(NBZ) : d5-Nitrobenzene
(FBP) : 2-Fluorobiphenyl
(TPH) = d14-p-Terphenyl
(DCB) : d4-1,2-Dichlorobenzene
(PHL) = d5-Phenof
(2FP) = 2-Fluorophenol
(TBP) : 2,4, 6-Tribromophenol
(2CP) : d1-2-Chlorophenol

!vv

8L .22 7 6 .82 69 . 6e"

83 .22 '7 8 . 4eo 69 .2e.
73 .22 1 6 .42 6I .62
17.62 '74.02 40.8%
76.42 74.42 64.82
6L .6e" 64 . 4eo 54 . 4e"

72.82 6'7.62 69.62
60.0? 51.22 63.62
64 .8? 62.02 61.62

69.62 16.52
68.4e" 84.53
62.82 73.6e.
6'7 .6e" 13 .92
62.42 69.32
53. 62 58. 1%

61".22 68 .5%
5L.2Z 55.22
54.0? 59.22

71 .62 92.02
'l 9 .2eo 98 .12
69 .62 8 9. 1?
'7 4 . 4e" 89 .9e"
70.72 79.72
59.22 85.6%
66.Aeo 85.12
55.5% 18.1%
58.1% 73.92

78.9U 0
80.5% 0
69.3? 0
"7 3 .9e" 0
69.32 0
58.1% 0
68.82 0
54.1e" 0
58. 9% 0

LCS/I''B LTMTTS
( 4 6-100 )

( 4 9-100 )

(s3-11e)
(38-l-oo )

( 5o-100 )

( 4 6-100 )

(52-123)
( 53-100 )

Dran Ma1-r-.nA. SW3520C
Nrrml-rer R^ncre: T1--8376 to

QC LrMr"S
(39-100)
( 42-100 )

(26-L1-4)
( 32-100 )

(41-l-00 )

(38-100)
(48-118)
(44-100)

I.L_bJd-L

Page 1 for SS17
FORM-rr SW8270



Alsbfisrb@
INCORPORATEDORGAIIICS AI{AJ,YSIS DATA SHEET

+.name SVOA Form I Water
Semivolatiles by SW8270D GCIMS
Page I of 2

Lab Sample ID: MB-042111
LIMS ID:11-8376
Matrix: Water
Data Release Authorized, \ra\,|
Reportedz 04/29/1L

Date Extracted: 04/2L/II
Date Anal-yzedz 04/27 /II L6:33
f nstrument/Analyst : NT 6 / JZ

CAS Nunber Anal-yte

Sanple ID:

QC Report No: SS17-Amec
Project: GPT

NA
l-t:te S:mnlcd. NA

Date Received: NA

Sample Amount:
Final Extract Vo]ume:

Dil-ution Factor:

RL

MB-042111
METHOD BI,ANK

Geomatrix

500 rnl,
0.50 mL
1.00

Result

108-95-2
tLI- 4 4- 4

95-57-8
54 1-73-1
L06- 46-1
10 0- 51- 6
95-50-1
95- 48-7
108-60-1
1_06- 44-5
62r-64-1
67 -7 2-l.
98-95-3
78-59-1
88-75-5
105-67-9
65-85-0
_L_Ll--v-L-_L
120-83-2
720-82-7
91"-20-3
L06- 41 -8
87-68r3
59-50-7
9L-s'7 - 6
17-41-4
88-06-2
95-95- 4

91-58-7
88-1 4- 4

131- 11- 3
208-96-8
99-09-2
83-32-9
5I-28-5
L00-02-1
r32-64-9
606-20-2
12L-r4-2

Phenof
Bis-(2-Chforoethyl) Ether
t -a}:'l nrnnhann l

1, 3-Dichlorobenzene
1,4-Dichlorobenzene
Ran zrzl A l anhn l

I , 2-Dichllorobenzene
?-Maf hrr'l nhannl

2, 2' -Oxybis ( 1-Chloropropane )
4-Maf hrr'l nhana l

N-Nitroso-Di -N- Propyf amine
Hexachl-oroethane
Nitrobenzene
T qnnhnrnno

?-I{ifrnnhannl

2 , 4 -Dimethylphenol
Benzoic Aci-d
bis (2-Chloroethoxy) Methane
2, 4-DichtJ-orophenol-
'1 t A-+-: ^1-'larnFL'-' ! -Jenzene
IrTr nh 1- l-r : I an a
4 -Chloroanifine
Hexachforobutadiene
I -ah I arn-?-mai- hrzl nhena l

2 -Methylnaphthalene
llavanl-rl nranrrnl nnan+:rli ana
'> A a-4-: ^h r ^r^nhenof4t=rv a!fulrfv!vI-

2, 4, 5-T r Lchlorophenol
? -C.h] nrnn:nht h e l.ene
2-Nitroanil-ine
ni'n^+h,,1^L+L^1-+u-Lrne cnyl-pnLna.L a Le
n^^^a--L+L,,1 ^^^huslroIJIl L rry rglls
3-Nitroanifine
Anan:nl-rl-l-rana

2,4-Dinitrophenol-
4 -l\I i +- rnnh an o I

Dibenzofuran
, A-ni ni f rn1- nl rrcL' v vLL'L"---'*.ine
2, 4-DinitrotoJ-uene

1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0

10
1.0
5.0
1.0
1.0
5.0
1.0
5.0
1.0
5.0
6n
5.0
1.0
qn
1.0
1.0
5.0
1.0

10
qn
1.0
5.0
5n

< 1.0 u
< 1.0 u
< 1.0 U
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 U

< 5.0 U

< 1.0 u
<10u

< 1.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 1.0 u
< 5.0 u
< 5.0 U
< 5.0 U
< 1.0 u
< 5.0 U
< 1.0 u
< 1.0 u
< 5.0 U
< 1.0 u
< 10 u

< 5.0 U
< 1.0 u
< 5.0 u
< 5.0 U

FORM I



Als5fi:tb@
INCORPOR/\TEDORGA}.IICS A}TAIYSIS DATA SIIEET

Semivolatiles by SW8270D GCIMS
Page 2 of 2

Lab Sample ID: MB-O42111
LIMS ID:11-8376
Matrix: Water
Date Ana]vzed: 04/27/1L l-6:33

CAS Nuuber Analyte

Sample ID: MB-042111
METI{OD BLANK

QC Report No: SS17-Amec Geomatrrx
Project: GPT

NA

RL Result

8 4- 66-2
7 005-1 2-3
86-'7 3-1
100-01-6
534-52-7
86-30-6
101-55*3
1I8-1 4-1
87-86-5
85-01-B
86-74-B
720-L2-7
84-1 4-2
206- 44-0
129-00-0
85-68-7
9i.-94-r
5 6-55-3
rrl -81-1
2r8-01-9
117-84-0
5 0-32- B

1 93-3 9- 5
53-7 0-3
1,9I-24-2
90-12-0
TOTBFA

uf g LIryrPllurIoIaL9

4 -Ch J- orophenyl -phenyl et her
Fl-uorene
4 -Nitroaniline
4, 6-Dinitro-2 -Methylphenol
NI-NIi I rnqnd i nhonrzlg111jng
4-Rrnmnnhonrrl -nho-rr1 af harv!1I L u!t9t IyIsLrrsI
Hexachlorobenzene
Penfechl ornnhonof
Phenanthrene
Carbazol-e
Anthracene
l)r -n-Hrr1- \/ Inhih: l_ate
Fluoranthene
Drzrana

Rr r I rrl l-ren zrrl nhf h al-ate
3, 3' -Dichforobenzidine
Renzo (a ) anf hrar:ene
hi < / ?-trf hrr'l havrrl \ ^1-.+l-,r I r+avrr \4 r,/IJrrLllOfqUs
/'hrrr<ana

Di-n-Onf rzl nhf halalg
Ron zn /: ] nrzrana

Tnrlann i/-l 2 ?-nrl \\!r,rJ,-i pyrene
n.iL^-- l^ l- \ --+L-Dr()errz (d, rr J dlt Lrrr aCeng
Ranzn /4. h - i \ norrzfgng\ Y 

' 
r1t r t t'vL I

1 -Mcf hrz l n:nhf h: l-ene
Total Benzofluoranthenes

Reported in pg/L tppb)

SemivoJ-at'iJ-e Surogate Recovery

1.0
1.0
1.0
5.0

10
1.0
1.0
t_.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1

1

1

1
5

1
1
1
5
1
1
1
1
1
1
1

5
I
1
1
1
1
1
1

1
1
I

OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU
OU

d5-Nitrobenzene
d -l 1-n-Tarnhanrzl

d5*Phenol
) A C-T,; l--^-^-1-enOI1t 1t v

81- .22
69 .6e"
"7 6 .5e"
92 .02

16.82
69 .62
7'7 . 6Z
78.9?

2 - Fl-uorobiphenyl
d4 -]-, 2 -Dichf orobenzene
2-E l rrnrnnllanal

d4-2-C.hl oronhcnof

FORM I



Arsbnstb@
INCORPORATEDORGAI.IICS AI.IALYSIS DATA SHEET

Semivolatiles by SW8270D GCIMS
Page 1, of 2

Lab Sample ID: LCS-042LLL QC
LIMS ID:11-8376
Matrix: Water
Data Release Authori zed t^Cl\tJ
Reportedz 04/29/II

Date Extracted LCS/LCSD: 04/2L/]-1.

Date Analyzed LCS: 04/2"7/7I L7:06
LCSD: 04/21 /II I1 239

Instrument/Anal-yst LCS: NI6/Jz
LCSD: NT6/JZ

GPC Cleanup: NO

Sanple ID: LCS-042111
LCS/LCSD

Report No: SS17-Amec Geomatrix
Project: GPT

n:fa a:mn'r aA. n4/15/LL
Date Received: 04/L5/LL

Sample Amount LCS:
LCSD:

Finaf Extract Volume LCS:
LCSD:

Dil-ution Factor LCS:
LCSD:

Spike
LCSD Added-LCSD

500 mL
500 mL
0.50 mL
0.50 mL
1.00
1.00

LCSD
RecoveryAnalyte LCS

Spike LCS
Added-LCS Recoverf'

Phenol
Ri c- /2-.ht ^r^6f 1-'\'t_) Ether
2-Ch l nrnnlrannl

1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
Ranzrzl Al nnha'l

1, 2-Dichlorobenzene
2-Mof hrr'l nhann l

2, 2' -Oxybis ( 1-Chl-oropropane )
4 -Maf hrr'l nhann l

N-Nitroso-Di-N-Propylamine
Hexa ch f o roe thane
Nitrobenzene
T q nnhnrana
2-IrIi l- ranhonal
2, 4-Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-DichLorophenol
I, 2, 4-Trichforobenzene
NI:nhl- h:l ona

4 -Chl-oroani l- ine
Hexachl- orobutadiene
4-Ch l oro-3-methr;l nhenof
2 -Methylnaphthalene
Hexachf orocyclopentadiene
2, 4, 6-T r ichlorophenol
a A q_i-; ^L I ^v^^h^nof-t=tr r!rvrarvrvyrls
2-Chl-oronaphthalene
2-Nitroaniline
Dimol-hrrl nhth: l :fa
Aconantrf hrr'l ana

3-Nitroaniline
A.an^nhfhana

2 , 4-Dinitrophenol,
1-NIi f r^nhan^l

Dibenzofuran
2, 6-Dlnitrotoluene
2, A-DiniLrotoluene
fii at- hrzl nhl- h: l :f a

4 -ChIorophenyl-phenyl-ether
Fluorene
4 -Nitroaniline
I 6-ni ni fr^-?-M6thrrl nhcnol

N-Nitrosodiphenylamine

12.42 8.0%
7 4 .82 1,2 .52
70.8% 1,1 .22
s3 . 6% 2 .92
55.22 3.62
34.4% 9.92
51 .22 4.LZ
62 . OZ L6 .62
90 .42 8.5?
65.22 13.42
69.62 B. 3%

51. 5Z 3. B?
76.02 10.08
81.6? 3. B?
't2.42 10.5?
L9.22 64.12
84 . 1? 8.38
71.22 5.0?
69.62 B. 1?
60. BU B.2Z
12.42 6.42
64.82 8.1?
54.42 B. 5%

73.32 6.5?
82.02 3. B%

30.08 1 .1%
84.03 7.6%
BB.9g 7.62
78. B% 0. 5%

100? 2.92
83.22 1.0U
84 .4?; 0.5%
91.58 6. B%

83.22 0.52
94.22 1.42
82.12 6.1%
86.42 0. 9%

82 .52 4 .92
80. 1? 6. B?
82.42 4.32
87.22 2.42
84.B% L.9Z
B'7 .'7% L4.OZ
9'7 .BZ 3.6%
61 .6% 2 .92

19 .6
2r.2
19.8
13. B

14.3
19.0
L4 .9
18.3
24 .6
37.3
18.9
1,3.4
2I .0
27.2
60. 3
9.4
726

18.9
56.6
16.5
19.3
52.7
r4 .8
58.7
27 .3
24.3
64 .0
67 .8
19. B

77.2
2r.0
2L.O
73.4
20 .9

140
65. 9

2L .8
65. 0
64.3
2L.s
20.8
2L.6
7 5.'7

140
t7 .4

25 .0
2s .0
2s .0
2s .0
25 .0
50. 0

25 .0
25 .0
25.0
50. 0
25 .0
25 .0
25 .0
25 .0
75.0
25 -O

138
25.0
75.0
25.0
25 .0
75. 0
25 .0
75. 0
25 .0
75. 0
75. 0
75. 0
25.0
75. 0
25.O
25.0
75. 0

25 .0
138

75.0
25 .0
75.0
75.0
25.0
25.0
,( n

75.0
138

25 .0

18.42
84. B%

19 .22
55 .22
5't .22
38.08
59. 6?
73.22
98 .42
'7 4 .62
75.62
53. 6?
84.08
B4. B8
80.48
37 .62
91.3?
15 .62
75.5?
66 .02
77.22
70.3?
59.22
78.38
85.2%
32 .4%
85.3%
90 .4%
19.2%

103?
84.0%
84.0?
9'7 .92
83. 6?

101%
87 .9%
B7 .22
86.72
85.7?
86.0?
83.22
86.42

1018
101?

69 .62

18.1
LB.'I
11 .1
13 .4
13.8
1,'7 .2
14.3
15.5
22 .6
32.6
L't .4
12.9
19.0
20 .4
(,4 ?

4.8
II6

17.8
52 -2
75.2
18.l_
48.6
13. 6
55. 0
20 .5

63.0
66.1
1,9.1
75.0
20.8
21 .L
68.6
20.8

130
ol-. o
zr.o
6r .9
60. 1
20 .6
20.3
21 .2
65. B

13s
16 .9

25 .0
25 .0
2s .0
2s .0
25 .0
50.0
25 .0
2s.o
ttr' n

50. 0
25 .0
25 .0
25 .0
25.0
75.0
2\ A

138
25.0
75.0
25.0
25.0
75. 0
25.O
75. 0
25 .0
75. 0
75. 0
75.0
25.0
75.0
25.0
25 .0
75. 0
25 .0

138
75.0
25.0
75.0
75.0
25 .0
25 .0
25 .0
?q n

138
25 .0

O

FORM III



fixsbfisrb@
INCORPORATEDORGA$IICS AI{AI,YSIS DATA SHEET

Senivolatiles by SW8270D GCIMS
Page 2 of 2

Lab Sample ID: LCS-042111
LIMS ID:11-8376
Matrix: Water
Date Analyzed LCS:.04/2'7/I1 I7:

LCSD: 04/27 /1L 1,'7 2

AnaJ.yte LCS

Sanple ID: LCS-042111
LCS/LCSD

OC Renort No: SS17-Amec Geomatrix
Proiect: GPT

06
39

Spike LCS
Added-LCS Recovery

Spike
LCSD Added-LCSD

LCSD
R€covery RPD

4-Bromophenyl-phenylether 22.3
Hexachl-orobenzene 23.5
Pentaeh l oronheno'l 70 .2
Phenanthrene 24.2
Carbazole 23.8
Anthracene 22.6
Di-n-ButyJ-phthalate 23.4
Fluoranthene 25.9
Pyrene 79.2
Butylbenzylphthalate I1.'7
3, 3 '-Dichlorobenzidj-ne 63 .6
Benzo (a) anthracene 23.2
bis (2-Ethylhexyl) phthalate 20 .6
Chrysene 24 .6
Di-n-Octyl phthalate 22.5
R6n z^ / r \ nrrrana 20 .0\s/yJ!erlv

TnrJcnn(1 -2-?-ed\n\/rene 24.1
Itilrenz 1a-h\anthr^cene 25.8
D^h?^f^ lr i\^ar!,rane 22.9\Yrttt L / Yvrlr!

1-Methylnaphthalene 18.3
Total Benzoffuoranthenes 45.4

25.0
25.0
75. 0
25 .0
25 .0
25. 0
25 .0
25 .0
25 .0
25. 0
75. 0
25.0
25.0
25 .0
25 .0
25.0
25 .0
25 .0
25 .0
25 .0
50.0

89.22
94.02
93 .62
96.8?
95 .22
90 .42
93 .62

1,0 42
'7 6 .82
70.8%
84.8?
92.82
82 .4%
98 .4%
90.0%
80.08
98.88

103?
97.62
73.22
90. 8C

22 .6
23 .4
66.5
23 .3
zz. z
21,.6
22 .0
23 .9
r1 .9
15. 5
57.1
22 .5
19.5
23 .4
t1 q

19. 0

24 .2
24 .8
22.6
17.5
43.5

25.0
25.0
?tr n

25 .0
25 .0
25 .0
25 .0
25 .0
25 .0
2s .0
75. 0
25 .0
25 .0
2s.o
25.0
25.0
25 .0
25.0
25 .0
25 .0
s0.0

90.42 1. 3?
93.62 0 .42
88.72 5.42
93.22 3. BZ
BB.B? '7.O2
86.42 4 .52
BB. 0% 6.22
95.6? 8.0%
11,.6e" 7.02
66.0% 7.0%
76.L% 1_0.88
90.0t 3. 1?
'tB.0z 5.5%
93. 68 s. 0?
81 .62 2.'72
'76.O2 5.1?
96. BZ 2 .0e"
99.22 4.OZ
90.42 1. 3?
70.0? 4.5%
87.0% 4.32

SemivoJ.atile Surogate Recovery

d5-Nitrobenzene
2 - Ffuorobiphenyl
d1 4 -p-Terphenyl
d4-L , 2 - Di chl-oroben zene
d5-Phenol-
2-Fluorophenol
2, 4 , 6-Trlbromophenol
d4 -2-Chlorophenol-

Resul-ts reported in pglL
RPD calcufated using sampfe concentrations per SW846

rcs
83.22
"78.42
69 .22
68 .4%
84.5?
19 .22
98 .'7 Z
80.5%

LCSD
J 3 .2e"
16 .42
6L.6Z
62 .82
'7 3 .6e"
69 .62
89.1%
69.3%

FORM III



A$ffiSft@
INCORPORATEDORGAI{ICS AI.IALYSIS DATA SHEET

BETX by Method SW8021Bt'1od
TPHG by Method rIIW:IPHG
Page 1 of 1

Lab Sample ID: SS17A
LIMS ID:11-8376
Matrix: Water /f
Data Refease Authorized: - ./JReported: o4/1.9/11.

Date Anal-yzed: 04/1,8/1.1 LL:51
Instrument/Analyst z PlD2 /MH

CAS Nunber Anal.yte

Sample ID: SW-02-0411
SAIVIPLE

Ar'- Panar+ \rn ' SSI-7-Amec Geomatrix
Project: GPT

Event: NA
Date Sampled: 04/1.5/7I

Date Received: 04/L5/II

Purge Vofume: 5.0 mL
Dil-uti-on Factor: 1.00

RL Result

71-- 43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
l'7 960L-23-1- m, p-Xylene
95-47-6 o-Xvlene

0.25 < 0.25 U
0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
o.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recovery

Tri f luorotol-uene 10 3 ?
Bromobenzene 97.22

Gasoline Surrogate Recovery

Tri- f l-uorotoluene
Bromobenzene

1038
99.3?

BETX val-ues reported in pgll, (ppb)
Gasofine val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoJ-ine.
GRO: Positive resul-t that does not match an identifi-abl-e qasol-ine pattern.

Quantitation on tota.l- peaks in the gasoline range from Tofuene to Naphthalene.

FORIT I



AX$fiSrb@
INCORPORATEDORGAI{TCS ANALYSTS DATA SHEET

BEIX by Method SW8021Et'tod
TPHG by Method lilWIPHc
Page 1 of 1

Lab Sample ID: SS17B
LIMS tD:11-8377
Matrix: Water {f
Data Release Authorized; ,,'{)
Reported : 04 / L9 / L7 ./

Date Analyzed: 04/1.8/11. 1.2225
lnstrument,/Analyst : PlD2 /MH

CAS Nunber Analyte

Sanple ID: PZ-10-0411
SAt"tPLE

QC Report No: SS17-Amec Geomatrj-x
Prn'i ecl- . GPT!!vJvvL. I

Event: NA
Date Sampled: 04/15/Il

Date Received: 04/1,5/II

Purge Vofume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

1L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L1960I-23-l m,p-Xylene
95-4'7 -6 o-Xvlene

o.25 < 0.25 U
o.25 < 0.25 U
o.25 < 0.25 U
0.50 < 0.50 u
o.25 < O.25 V

GAS ]D
Gasol-j-ne Range Hydrocarbons 0.10 < 0.10 U

BETX Surogate Recoverlz

Trif l-uorotol-uene 99.52
Bromobenzene 94.92

GasoJ-ine Surrogate Recovery

Tri fluorotofuene
Bromobenzene

99.12
96.62

BETX values reported in pgll, (ppb)
Gasol-ine vaLues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e sasofine pattern.

Quantitation on total- peaks in the gasoline range from Tofuene to Naphthalene.

FORM I



fixstfis*@
INCORPORATEDORGAI{ICS AI{I,ALYSIS DATA SHEET

BETX by Method SW8021EN1od
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: SS17C
LIMS ID:11-8378
Matr j-x: Water ::
Data Release Authorized: f
Reported: 04/L9/LL

Date Analyzed: 04/1.8/11 1.2:53
fnstrument/Analyst : PID2 /MH

CAS Nunber Ana1yte

Samp1e ID: SW-03-0411
SAIvtPLE

At'- Dannr+ rrrn. SS17-Amec Geomatrix
Prni ecf : GPT

Event: NA
Date Sampled: 04/L5/LL

Date Received: 04/15/1L

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

7L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 EthyJ-benzene
11960I-23-I m,p-XyIene
95-41-6 o-Xvlene

o.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
o.25 < 0.25 U

GAS ID
Gasol-j-ne Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recovery

Tri-fluorotofuene 99. 0?
Bromobenzene 94.72

GasoJ-ine Surrogate Recovery

Tri f l-uorotol-uene
Bromobenzene

99.88
96.5?

BETX val-ues reported in pgll, (ppb)
Gasoline val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasofine.
GRO: Positive resul-t that does not match an identifiabl-e qasofine pattern.

Quantitati-on on total- peaks in the gasoline range from Tofuene to Naphthalene.

FORM I



Asss#Srb@
INGORPORATEDORGANICS AI.IAI,'YSIS DATA SHEET

BETX by Method SW8021BNlod
TPHG by Method tiMtPHG
Page 1 of 1

Lab Sample ID: SS17D
LIMS ID:11-8379
Matrix: Water
Data Re]ease Authorized:
Reported: 04 /19/1,I

Date Anal-yzedz 04 /18 /1.I 13221.
Instrument /Anaj-yst : PID2 /MH

CAS Nunber Anal-yte

SampJ-e ID: PZ-08-0411
SAI'{PLE

QC Report No: SS17-Amec Geomatrj-x
Project: GPT

Event: NA
Date Sampled: 04/15/LL

Date Received: 04/75/LL

Purge Volume: 5. 0 mL
Dilution Factor: 1.00

RL Reeult

7L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L7960I-23-L m,p-Xylene
95-47-6 o-Xvlene

o.25 < 0.25 U
o.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ]D
GasoLj-ne Range Hydrocarbons 0.l-0 < 0.10 U

EIETX Surrogate Recoverl

Trifl-uorotofuene 1008
Bromobenzene 96.88

Gasoline Surrogate Recoverlz

Tri fluorotoluene
Bromobenzene

LO2e"
99.12

BETX values reported in pgll, (ppb)
Gasol-ine values reported in mgll, (ppm)

GAS: Indicates the presence of gasoline or weaLhered gasofine.
GRO: Positive resul-t that does not match an identifiable qasofine pattern.

Quantitation on totaf peaks in the gasoline range from Tofuene to Naphthalene.

FORM I



firsbfis*@
INCORPORATEDORGAI{ICS AI.IALYSIS DATA SHEET

BETX by Method SW8021E['tod
TPHG by Method NWTPHG
Page 1 of 1

Lab Samp1e fD: SS17E
LIMS ID: 11-8380
Matrix: Water ,,h
Data Release Authorizedz 74
Reported: 04 / 19 / 11,

Date Analyzedz 04/1,8/11 13:50
Instrument,/Analyst : PlD2 /MH

CAS Nunber Anal-yte

SampJ-e ID: PZ-O9-0411
SAMPI,E

QC Report No: SS17-Amec Geomatri-x
Project: GPT

Event: NA
Date Sampled: 04/15/II

Date Received: 04/15/Il

Purge Volume: 5.0 mL
Dil-ution Factor: 1.00

RL Resu]-t

1I-43-2 Benzene
l-08-88-3 Tofuene
100-41-4 Ethylbenzene
L1960L-23-I m,p-Xylene
95-47-6 o-Xvfene

0.25 < 0.25 U
0.25 < 0.25 U

o.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recovery

Trifl-uorotol-uene 99.8?
Bromobenzene 96.42

GasoJ-ine Surrogate Recovery

Tri f l-uorotoluene
Bromobenzene

L02Z
99.LZ

BETX values reported in pglI, (ppb)
Gasofine values reported in mgll, (ppm)

GAS: Indicates the presence of gasofine or weathered gasofine.
GRO: Positive resul-t that does not match an identifiabfe sasoline pattern.

Quantitation on total peaks in the gasolj-ne range from Tol-uene to NaphLhalene.

FORM I



ilsbfisrb@
INCORPORATEDORGAI{ICS A}IAIYSIS DATA SHEET

BETX by Method SW8021EN1od
TPHG by Method f.WflfPHG
Page 1 of 1

Lab Sample ID: SS17F
LIMS ID:11-8381
Matrix: Water
Data Rel-ease Authorized:
Reported: 0 4 / 1,9 / 11,

Date Anal-yzed: 04 /1,8 /1.1, 1,4:1.8
Instrument/Ana]yst : PlD2 /MH

CAS Nuuber Anal.yte

Sanple ID: PZ-05-0411
SAMPLE

QC Report No: SS17-Amec Geomatrix
Proj ect.: GPT

Event: NA
Date Sampled: O4/1"5/1,L

Date Recei-ved: 04/15/lI

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL Result
'7L-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L1960L-23-I m,p-Xylene
95- 47 -6 o-Xyl-ene

0.25 < 0.25 U
o.25 < 0.25 U
o.25 < 0.25 U
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Tri-fl-uorotoluene 98.18
Bromobenzene 94.22

Gasoline Surrogate Recovery

Tri fluorotoluene
Bromobenzene

99. 1?
96 .62

BETX values reported in pgll, (ppb)
Gasol-ine val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoJ-ine.
GRO: Positive resul-t that does not match an identifiable gasoline pattern.

Quantitation on totaf peaks j-n the gasoline range from Tol-uene to Naphthalene.

FORM I



Arsifisrb@
INCORPORATEDORGAI.IICS AIIAIYSIS DATA SHEET

BETX by Method SW8021Bt'tod
TPHG by Method NWTPHG
Page 1 of 1

LaD samDl.e l.U: 55r/G
L]MS ID; 1.T-8382
Matrix: Water ::;?
Data Rel-ease Authorized: ../[)
Reported: O4/f9/Y.

Date Analyzed: 04/I8/LI lIz29
Instrument,/Analvst : PID2 /NlH

CAS Nuuber Analyte

SampJ-e ID: Trip Blank
SAI"IPLE

QC Report No: SS17-Amec Geomatrix
Project: GPT

Event: NA
Date Sampled: 04/L5/1L

Date Received: 04/15/II

Purge Vol-ume: 5.0 mL
Dilution Factor: 1.00

RL Result

71,- 43-2 Benzene
108-88-3 Tol-uene
L00-4L-4 Ethylbenzene
1.1960I-23-1, m,p-Xylene
95-4-7 -6 o-Xvlene

0.25 < 0.25 U

o.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
o.25 < 0.25 U

GAS ID
Gasofine Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recovery

Trifluorotoluene 100?
Bromobenzene 94.42

Gaso1ine Surrogate Recovery

Tri f l-uorotof uene
Bromobenzene

101?
96. 88

BETX val_ues reported in pgll, (ppb)
Gasol-ine values reported j-n mgll, (ppm)

GAS: fndicates the presence of gaso.line or weathered gasol-ine.
GRO: Positive resul-t that does not match an identifiabl-e qasofine pattern.

Quantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

FORM I



Al$fi:rb@
INCORPORATEDORGAITICS AI.IAIYSIS DATA SHEET

BETX by Method SW8021EN1od
IPHG by t'tethod NWTPHG
Page 1 of 1

Lab Sample ID: MB-041811
LIMS ID:11-8376
Matr-ix: Water 64
Data Rel-ease Authorized t, ',4/
Reportedz 04/L9/1.I

Date Analyzed: 04/I8/71 06:42
Instrument/AnaLyst : PID2 /MH

CAS Nunber Analyte

Sample ID: MB-041811
METHOD BLAI.IK

QC Report No: SS17-Amec Geomatrix
Project: GPT

Event: NA
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL
Dil-ution Factor: 1.00

RL Result
'71-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
L79607-23-L m,p-Xylene
95-47-6 o-Xylene

0.25 < 0.25 U

0.25 < 0.25 U

0.25 < 0.25 U

0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasol-ine Range Hydrocarbons 0.10 < 0.10 U

BETX Sunogate Recovery

Trif ]uorotol-uene 96.62
Bromobenzene 92.02

Gasoline Surrogate Recovery

Trif l-uorotol-uene
Bromobenzene

91 .rZ
94.22

BETX val-ues reported in pglI, (ppb)
Gasofine val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weat.hered gasoline.
GRO: Positi.ve resul-t that does not mat.ch an identifiabfe gasofine pattern.

Quantitation on total peaks in the gasoline range from Tofuene to Naphthalene.

FORM I



txstfisrb@
INCORPORATED

ARI Job: SS17
Matri-x: Water

(TFT)
(BBZ)

C1ient ID
MB-041811
LCS-041811
LCSD-04 1811
sw-02-0411
PZ-10-047r
sw-03-0411
PZ-08-041,L
PZ-O9-O4LL
PZ-05-04Ll
Trip Blank

Tri- f l-uorotol-uene
Bromobenzene

96.62 92.O2
98 . 5? 95 .42
98.3? 94.02
1038 97.22

99.5? 94.92
99.0? 94."72
1003 96.8?

99.8? 96.42
98.72 94.22
100? 94.42

BETX WAIER SI'RROGATE RECOVERY SIJMIIARY

QC Report No: SS17-Amec Geomatrix
Project: GPT

Event: NA

TFT BBZ TOT OUT

n
n

0
n
n

0
0
0

Log Number Range: 11-8376 to

LCS/TC LIMITS QC LIMITS
('79-120) (80-120)
(19-1,20) (80-120)

IT-6J62

FORM II BETX



TPHG WATER SURROGATE RECOVERY SUMI'IARY

ARI Job: SS17
Matrix: Water

{ TF'T ]
(BBZ)

CLient ID

Ar.r Dannzl- Nra. cs17-Amec Geomatrixvv r\el-v!

Project: GPT
Event: NA

TOT OUT
MB-041811
LCS-041811
LCSD-041811
sw-02-0411
PZ-10-0411
sw-03-0411
PZ-08-0411
PZ-O9-041.I
PZ-05-0411
Trip Blank

Tri fluoroto Iuene
Bromobenzene

91 .rZ 94.22
1078 107?
1038 103?
103? 99.3?

99.72 96.62
99.8% 96.52
1"022 99.72
1,022 99. 1?

99.1? 96.62
101? 96.8?

n
n
n
n

0
n

0
n

Log Number Range: 11-8376

LCS/MB LIMITS QC LIMITS
(80-120) (80-120)
(80-120) (80-120)

to 11-8382

FORM II TPHG

Paaa 1 fnr eal ?



ORGANICS AT.IAJ.YSIS DATA SHEET
BETX by Method SW8021BMod
Page 1 of 1

Lab Sample 1D: LCS-041811
LIMS ID:11-8376
Matrix: Water ,7Data Rel-ease Authorized. '.1y'

Reported: O4/1,9/1,I

Date Anafyzed LCSz 04/I8/II 05:45
LCSD: 04/18/lI 06:L3

Instrument/Analyst LCS: PID2/MH
LCSD: PID2/VtH

AnaJ.yte

t-
ANALYTICAL (A
RESOURCES\Z
INGORPORATEDganFle ID: LCS-041811

I.AB CONTROI. SA}IPLE

OC Rennrf No: SS17-AmeC GeomatrixYv l\vyv!

Project: GPT
Event: NA

Date Sampled: NA
Date Received: NA

Purge Vol-ume: 5.0 mL

Difution Factor LCS: 1.0
LCSD: 1.0

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD R€covery RPD

Benzene
Toluene
Ethylbenzene
m, p-Xylene
n-Xrrl ana

RPD cal-culated usinq sampl-e concentrations per SW846.

BETX Surrogate Recoverl

4.54 3.70 t23Z 4 .42 3. ?0 119t 2.72
37.3 36.s I02Z 36.2 36.s 99.22 3.08
10.7 10.7 1-00E 10.5 10.7 98.18 1,.92
39.7 40.1 99.0? 38.4 40.1 9s.88 3.3?
16.5 18.1 9r.22 16.0 18.1 88.4t 3.1?

Reported in pgll, (ppb)

Trif l-uorotoluene
Bromobenzene

LCS LCSD
98.5? 98.3?
95.42 94 .0?

FORM III



Lab SampJ-e fD: LCS-041811
LIMS ID:11-8376
Matrix: Water
Data Rel-ease Authorized:
Keporteo: u4/ lY/ II

ORGA}TICS A}IAIYSIS DATA SHEEE
TPHG by Method NWTPHG
Page 1 of 1

-ANALYTTCAL (JD
RESOURCES\z
INGORPORATED

Sample ID: LCS-041811
LAB CONTROI, SAMPLE

At'- Pannrf \]a. SSI_7-Amec GeomatrixYv r\vyv!

Proiect: GPT
Eirent: NA

Date Sampled: NA
Date Received: NA

Purge Vol-ume: 5.0 mL

Dil-ution Factor LCS: 1 . 0
LCSD: 1.0

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

,:'.'g

Date Analyzed LCS: 04/18/11 05:45
LCSD: 04/L8/II 06:L3

Instrument/Analyst LCS: PlD2/MH
LCSD: PID2/MH

Analyte

Gasoline Range Hydrocarbons 1.11 1. 00 111A t.O2 1. 00 r02Z I .58

Reported in mgll- (ppm)

RPD calculated using sample concentrations per SW846.

TPHG Sumogate Recovery

Trif l-uorotol-uene
Bromobenzene

LCS LCSD
L01 e" 1033
1078 103?

FORM III



ORGA}IICS ANAIYSIS
NWTPH-HCID Method
Page 1 of 1
Matrix: Water

DATA SHEET
by cClFrD

Al$nstb@
INCORPORATED

GeomatrixQC Report No: SS17-Amec
Project: GPT

Range

ffiData Release Authorized:
Reported: 04 /20/1,1,

ARf ID Sample ID
Extraction Analysis

Date Date DL Resu1t

MB-041811 Method BLank
11-8376

ss17A SW-02-0411
11-83?6 HC rD:

ssL?B Pz-10-0411
LL-8377 HC ID: ---

ss17c sw-03-0411
11-8378 HC rD:

ss17D PZ-08-04 11
11-8379 HC ID:

ss17E PZ-49-O41.1,
11-8380 HC ID:

ss17F PZ-05-O4IT
l-1-8381 HC ID: ---

04/r8/1.1. 04/1.9/11 1.0

o41L8/11, 04/19/7r 1.0

04/]'8/rt 04/19/11 1.0

04 /18 /7t 04/t9/tt r_.0

04/r8/rr 04119/rr 1.0

o4/18/11. 04/L9/1"r 1.0

o4/18/rr 04/1.9/11, 1.0

Diesel-
oif
n-Tarnlranr;l

udD

Diesel-
oit_
o-TerphenyJ-

Di-ese.l-
oil
n-tlarnhanrrl

Diesel-
oil_
o-Terphenyl

fla q

Diesel-
oil_
n-Tarnhanrr'l

Diesef
oil_
o-Terphenyl

uaD
Diesel
oi_l_
a-'l"arnhan.rl

< o.25
< 0.50
< 0.50
81.62

< o.25
< 0.50
< 0.50
82.12

< o.25
< 0.50
< 0.50
89.6?

< 0.25
< 0.50
< 0.50
89.1?

< 0.25
< 0.50
< 0.50
87.0?

< 0.25
< 0.50
< 0.50
62. r6

< 0.25
< 0.50
< 0.50
88 .22

U
U
U

U

U

U

U

U
U

U
U

U

U

U

U

U

U

U

U

U

U

Reported 1n mgll, (ppm)

Gas va.l-ue based on total- peaks in the range from Tof uene to C12.
Diesef val-ue based on the total- peaks in the range from C12 to C24
Oil- value based on the total- peaks in the ranqe from C24 to C38.

FORM I



Als5fiSrb@
INCORPORATED

HCID ST'RROGATE RECOVERY SUI'O{ARY

Matri-x: Water

(O-TER) n-'l'arnhanrrl

Report No: SS17-Amec Geomatrix
trraiaal-. (]PT

O-IER TOT OUTC].ient ID

MB-O41811
LCS-041811
LCSD-041811
sw-02-0411
PZ-1"0-O4L]
sw-03-0411
PZ-08-0411
PZ-09-041L
PZ-05-0411

Log

8r.61 0
83.6? 0
88.9? 0
82 .Ie" 0
89.62 0
89.1? 0
87.0? 0
82.L2 0
88.22 0

LCS/rG LTMTTS

(5s-110)

QC LIMITS

( s0-1s0 )

Prep Method: SW3510C
Number Range: 11-8376 to 11-8381

Page 1 for SS17
FORM-II HCID



arsbfisrb@
INCORPORATEDORGANTCS A}IALYSIS DATA SHEET

I{W:IPH-HCID Method by GCIFID
Page 1 of 1

Lab Sample ID: LCS-041811 QC
LIMS ID:11-8376
Matrix: Water ,/']
Data Rel-ease Authorizedz .0'
Reported: 04/20/1,7 "'r'

Date Extracted LCS/LCSD:. 04/1,8/lI

Date Anal-yzed LCS,. 04/19/L1 17:19
LCSD: 04/19/77 77:43

fnstrument/Analyst LCS: FID/MS
LCSD: FID/MS

gampJ-e ID: LCS-041811
LCS/LCSD

Report No: SS17-Amec Geomatrix

Date Sampled: 04/15/1,1,
Date Received: 04/15/1,1,

Sample Amount LCS:
LCSD:

Finaf Extract Vol-ume LCS:
LCSD:

Di]ution Factor LCS:
LCSD:

Spike
LCSD Added-LCSDRange

Spike LCS
LCS Added-LCS Recovery

500 mL
500 mL
1.0 mL
1.0 mL
1.00
1.00

LCSD
R€covery

Diesel 2.49 3. 00 83.0? 2.78 3.00

HCID Surogate Recoverlr

n-rTarnhanrr'l

Resul-ts reported in mg/L
RPD cal-cul-ated usinq samp]e concentrations per SW846.

92.12 11. 0t

LCS LCSD
83. 63 88. 9U

FORM III



trstfisrb@
INCORPORATED

TOTAL HCID RAT.IGE HYDROCARBONS-EXTR,ACTION REPORT

ARI Job: SS17
Prni aaf . f]PTMatrix: Water

Date Recei-ved:

ARI ID

a4/75/77

Cl-i-ent ID
Sample
Amt

Finaf
Vof

Dran
n-t^

11-8376-041811MB
11-8376-041811LCS
11-8376-041811LCSD
11-8376-SS17A
11-8377-SS178
11-8378-SS17C
11-8379-SS17D
11-8380-SS17E
11-8381-SS17F

Method Bl-ank
Lab Controf
Lab ControJ- Dup
sw-02-0411
PZ-10-041L
sw-03-0411
PZ-08-0411
PZ-09-04r1"
PZ-05-0411

500 mL
500 mL
500 mL
500 mL
500 mL
5UU ML
500 mL
500 mL
500 mL

1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1.00 mL
1. O0 mL
1.00 mL

04/L8/1,1
o4/18/1.1.
o4 /78 /rr
o4 /r8 /rr
o4 /78 /rr
o4/78/1,1,
04 /18 /rr
04 /r8 /rr
o4/18/1,1,

HCID Extraction Report



SAMPLE RE SI'LTS-COM/ENTIONAI,S
SS17-Anec Geomatrix iisbffieb@

INCORPORATED

Matrix: Water
Data Release Authorized:
Reported: 05/03/1L

AnaJ-yte

Project: GPT
Event: NA

Date Sampled: 04/75/17
Date Received: 04/75/77

Client ID: SW-02-0411
ARI ID: 11-8376 SS17A

Date
Batch Method Units RL Sample

Alkalinity 04/19/II SM 2320 mgll, CaCO3 1.0 35.6
0 4 1911# 1

Carbonate

Bicarbonate

Hydroxide

r'-nnArrnf i -'i +.'

Salinil-ru

Chloride

Fl-uoride

N-Ni-trate

04/19/71, SM 2320 ngll, CaCo3 1.0 < 1.0 U

O4/I9/7I sM 2320 mgll, CaCo3 1.0 35.6

O4/19/1I sM 2320 mgl], CaCo3 1.0 < 1.0 U

04/I9/II EPA 120.1 umhos/cm 1.00 96.6
041911+1

Total Dissol-ved Sol-ids 04/1"9/1,1, EpA 160.1 mg/L 5.0 89.5
041911#1

rrrnf a r Qrrcnanrrarr sol-ids 04/1,8/1,1, EpA 160.2 mq/L 2.5 4.2
041811#1

Ortho-Phosphorous 04/1.5/1.1, EPA 300.0 mg-P/L 0.1 < 0.1 U
0 41511# 1

N-Ammonia O4/29/II EPA 350.1M mg-N/L 0.010 0.045
o42917+r

Sulfate

O4/I9/I7 sM 2s20.B ppt
0 41911# 1

04/1"5/1,I EPA 300.0 mq/L
0 41s 11# 1

04/15/LI EPA 300.0 mg/L
0 4 1511# 1

O4/75/ll EPA 300.0 mg-N/L
0 4 1511# 1

O4/I5/I7 EPA 300.0 mg/L
0 41511# 1

0.10 < 0.10 u

0.1 4.0

0.1 0.2

0.1 0.2

0.1 4.4

RT, An: l rrf i na I ronnrl- i nn I i ni t-

U Undetected at reported detection l-imit

Water Sampl-e Report-SS17



Matrix: Water
Data Rel-ease Authorized:
Reported: 05/03/1-L

Analyte

Hrot ect' : GHt
Eient: NA

Date Sampled: 04/1,5/11,
Date Received: 04/1,5/11,

ID: PZ-10-0411
Lt-a377 SS17B

Method Units

SAMPLE RE SI'LTS-COIiIVENTIONAI,S
SSl?-Anec Geomatrix

C].ient
ARI ID:

Date
Batch

Arsifisrb@
INCORPORATED

RL Sample

Alkalinity

Carbonate

Bicarbonate

Hydroxj-de

l-nnritat- i rli f- rr

Tota] Di-sso]ved Sol-ids

Tota I Srrsnendcr{ SOI_ids

Salinity

Chloride

Fluoride

N-Nitrate

Ortho- Phosphorous

N-Anmonia

Sul-f ate

RL
U

04 /1.9/11.
041911#1

04/19/11,

04/19/rr

04/19/rr

04/1.9/rr
0 41911# 1

04/1.9/1.1,
0 41911# 1

o4/78/L1"
041811#1

04 /19 /17
0 41911# 1

04/2r/7r
o42rt]#L

04/1.s/]-1,
0 41511# 1

04 /L5 / 17
0 41s 11# 1

04/15/1,1.
0 41511# 1

04/29/rr
o429rr#L

04/21/1.7
0 421.1.1,*1.

sM 2320

svJ 2320

sM 2320

sM 2320

EPA 120.1

EPA 160.1

E EA LOU. Z

sM 2520. B

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

mgll, CaCO3

mgll, CaCO3

mg,/L CaCO3

mg/L CaCO3

umhos /cm

mg/L

mg/L

ppE

mg/L

mg/L

mg-N/L

mg-P/L

mg-N/L

mg/L

ln

1n

1n

1n

1 nn

qn

1.1

n 1n

nq

n1

n1

n1

n n1n

NE

108

1.0

108

1.0

269

rzo

7.7

0.10

10.3

< 0.1 u

v.z

< 0.1 u

0.021

t_4. J

Analytical reporting llmit
Undetected at reported detection l-imit

Water Sample Report-SS17



SAI"IPLE RE SULTS-CONVENTIONALS
SS17-Anec Geomatrix

Matrix: Water /h / . Project: GPT
Data Rel-ease Authorized:l 'til-/ Event: NA
Reported z 05/03/7L L,'',- Date Sampled: 04/L5/17\'.j Date Received: O4/I5/7I

Client ID: S:Yf-03-0411
ARI ID: 11-8378 Ss17C

Arsiff3::@
INCORPORATED

Analyte
Date
Batch Method Units RL Sanple

Alkalinity 04/19/LI SM 2320 mgll, CaCO3 1.0 36.8
0 4 1911# 1

Carbonate

Bicarbonate

Hydroxide

Conductivity

Salinity

Chl-oride

Fluoride

N-Nitrate

Ortho- Phosphorous

0.10 0.20

2.O 96.3

0.1 0.2

0.1 1.3

0.1 < 0.1 u

O4/I9/I7 SM 2320 mgll, caco3 1.0 < 1.0 U

04/1"9/L1, Syt 2320 mg/L CaCo3 1.0 36.8

04/L9/1-1, SNt2320 mgll,CaCO3 1.0 <1.0U

O4/I9/7I EPA 120.1 umhos,/cm 1.00 441
041911#1

Totaf Dissol-ved Sof ids O4/1.9/Il EPA 160.1 mq/L 5.0 228
0 4 1911# 1

Total- Suspended Sol-ids 04/1"8/1,1 EPA 160.2 mg/L 1.1 < l-.1 U
0 41811# 1

N-Ammonia O4/29/7I EPA 350.1M mg-N/L 0.010 0.041
o4291L#L

Sul-f ate

04/I9/7I SM 2520.8 ppt
041911_#1

04/21,/II EPA 300.0 mg/L
0427rr#1,

04/75/1,1, EPA 300.0 mg/L
0 41511# 1

04/15/11. EPA 300.0 mg-N/L
0 4 1511# 1

O4/I5/I1. EPA 300.0 mg-P/L
0 41511# 1

04 /21/II EPA 300 . 0 mg/L
042LLt#t

2.O 18.4

RT, Ana I rrf i aa I ron^rt- i na I i mi l-

U Undetected at reported detection l-imit

Water Sample Report-SS17



SAN{PI,E RE SULTS-CONVENTIONATS
SSl7-Anec Geomatrix fir$fiseb@

INCORPORATED

Matrix: Water fi,, r.
Data Rel-ease Authorizedfff
Reported: O5/03/It ( j

Client
ARI ID:

Date
Anal-yte Batch

Project: GPT
Event: NA

Date SampJ-ed: 04/1-5/II
Date Received: 04/1,5/1,I

ID: PZ-08-0411
11-8379 SS17D

Method Units RT, Sample

Alkalinity

Carbonate

Bicarbonate

Llrrrlrav i Aa

f-nnr{rrnf i rri +rr

Total- Di-ssol-ved Sol-ids

Tofal Srrqnendad Sol-idS

Salinity

Chl-oride

Fl-uoride

N-Nitrate

Ortho- Phosphorous

N-Ammoni-a

Suffate

04/]9/1-L
041911#1

04/L9/1-I

04/19/7t

04/1.9/rr

04/19/1,1
0 41911# 1

04/19/17
0 4 1911# 1

04 /r8 /7!
0 4 1811# 1

04 /19 /1r
0 4 1911# 1

04/2L/L1,
0421.11.#1

04/1.5/1,1.
0 41511# 1

04/1.s/11
0 4 1511# 1

o4/\5/11,
0 41s 11# 1

04/29/L1.
o4291,1,#1,

04/2r/L1,
o427rr#7

sM 2320

svJ 2320

sM 2320

sM 2320

EPA 120.1

EPA 160.1

EPA 160.2

sM 2520. B

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

^- la ---n ?rrrv / ! vqvvJ

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

umhos,/cm

mg/L

mg/L

ppt

mg/L

mg/L

mg-N/L

mg-P/L

mg-N/L

mg/L

1n

1.0

1.0

1.0

1.00

5n

1.1

n 1n

n6

0.1

n1

0.1

0.010

0.5

< 1.1 u

0 .20

19.6

n1

3.0

< 0.1 u

0.046

16.0

\2I

1n

I2t

1.0

359

1AA

RL
U

Analytical reporting limit
Undetected at reported detection limit

Water Sample Report-SS17



Matrix: Water An IData Rel-ease Authorizedll)V
Reported: A5/03/It {'\./

SAMPLE RESULTS-CONI/ENTTONAIS ,qNALyT;CAL A
SSl7-Amec Geomatrix RESOURCES\7

INCORPORATED

Proi ect: GPT
Eirent: NA

Date Sampled: 04/75/LL
Date Received: 04/15/1,1

C]-ient ID: PZ-O9-0411
ARI ID: 11-8380 SS17E

Analyte
Date
Batch Method Units RL Samp1e

Alkalinity 04/19/LL SM 2320 mgll, CaCO3 1.0 298
041911#1

Carbonate

Bicarbonate

Hydroxide

Conductivity

SaJ-inity

Chl-ori-de

Fluori-de

N-Nitrate

04/1,9/1.1. SM232A mgll,CaCo3 1.0 <1.0U

04/19/L1 sM 2320 msll, CaCo3 1.0 298

O4/1.9/7I SM 2320 mgll, CaCO3 1.0 < 1.0 U

04/1"9/1,1 EPA 120.1 umhos,/cm 1.00 632
041911#1

Total- Dissof ved Sol-ids 04/I9/1,I EPA 160.1 mq/L 10.0 309
0 41911# 1

Total Suspended So1ids O4/I8/II EPA 160.2 mg/L 1.1 5.0
041811#1

Ortho-Phosphorous 04/15/LL EPA 300.0 mg-P/L 0.1 < 0.1 U
0 4 1511# 1

N-Ammonia 04/29/lt EPA 350.1M mq-N/L 0.010 0.041
o429r7#r

Sul-f ate

04/79/1L sM 2520.8 ppt
0 4 1911# 1

04/21/LL EPA 300.0 mg/L
o42tI1,+1

04/15/71 EPA 300.0 mg/L
0 41511# 1

04/L5/1-L EPA 300.0 mg-N/L
0 41511# 1

04 /21/LL EPA 300 . 0 mg/L
o42t1.I#1.

0.10 0.30

0.5 23.1

0.1 0.1

0.1 0.4

0.5 19.8

RL Analytlcal reporting limit
U Undetected at reported detection ]imit

Water Sample Report-SS1?



SAIVIPLE RE SttLTS - COfilVENl IONAJ,S
SS17-Amec Geomatrix irsbffsrb@

INCORPORATED

Matrix: Water AData Release Autho r izedl/1,
Reported : 05 / 03 / 71 

,o;i

C].ient
ARI ID:

Date
Analyte Batch

Project: GPT
Event: NA

Date SampJ-ed: O4 / 15 / II
Date Received: 04 /15/1,I

ID: PZ-05-0411
11-8381 SS17F

ldethod Unite RL Sample

Alkalinity

Carbonate

Bicarbonate

Hydroxide

r/aanzl,.^+.i -,i f ,,vvrrvuuLrvrLy

Total- Dissol-ved So]ids

To1-aI Srrsncndari Sol-ids

Salinity

Chl-oride

Fluoride

N-Nitrate

Ortho- Phosphorous

N-Ammoni-a

Su-If ate

RL
U

o4/19/Lr
041911#1

04/19/tr

a4 /19/7r

04/19/1.7

04/1.9/].1.
041911#1

04 /19/rr
041911#1

04/18/11,
041811#1

04/19/1,1.
041911#1

o4/21./1.7
o42I1.I#1,

04/15/1.r
0 4 1511# 1

04/15/r1
0 41511- # 1

04/1,5/L1"
0 4 1511# 1

o4/29/17
0429L]-#L

o4/2r/rr
042r7r#r

svl 2320

svl 2320

srtl 2320

svl 2320

EPA 120.1

EPA 160.1

EPA 160.2

sM 2520. B

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

umhos,/ cm

mg/L

mg/L

-vI1 '

mg/L

mg/L

mg-N/L

mg-P /L

mg-N/L

mg/L

1.0

1.0

1.0

1.0

1.00

qn

1.1

0.10

u.z

0.1

nl

0.1

0.010

u-z

222

1.0

222

1.0

2L8

< 1.1 u

0.20

6.4

u-z

< 0.1 u

< 0.1 u

0.039

1.4

Analytical reporting limit
Undetected at reported detection fimit

Water Sample Report-SS1?



METHOD BI.A}IK RESULTS -CON\TENT IONAIS
SS17-Anec Geouatrix i}siilsrb@

INCORPORATED

Matrix: Water 0n
Data Rel-ease Authorized:'/,1'
Reported: 05/03/7I 

{,, I

Arralyte !4ethod

Project: GPT
Event: NA

Date Sampled: NA
Date Recei-ved: NA

Date UnitE B]-ank ID

f-nnrlrrnl-irrii-rr

Total- Disso.l-ved

Total- Suspended

Salinity

Chl-oride

EPA 120.1

EPA 160.1

EPA 160.2

sM 2520. B

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

04/79/rr

04/19/rr

04/r8/17

04 /19 /71

04 /L5 /Lr
04/2r/1-r

04/1,5/1,1.

04/15/r7

04/1.5/1.1

04/29/Lr

04/1,5/1,r
04/21/1.1,

umhos/cm

mg/L

mg/L

ppt

mg/L

mg/L

mg-N/L

mg-P /L

mg-N/L

mg/L

< 1.00 u

< 5.0 u

< 1.0 u

< 0.10 u

< 0.1 u
< 0.1 u

< 0.1 u

< 0.1 u

< 0.1 u

< 0.010 u

< 0.1 u
< 0.1 u

Solids

Sol-ids

Fl-uori-de

N-Nitrate

Ortho- Phosphorous

N-Ammonia

Sul-f ate

FB Fil-tration Bl-ank

FB

Water Method Bl-ank Report-SS17



LAB CONTROL RESIILTS-CONVENTIONALS ANALy1CAL(A
SSl?-Amec Geomatrix RESOURCESV

INCORPORATED

Matrix: Water [\t t Pro j ect : GPT
Data Refease Authorized:|ffi Event: NA
Pannr+arr. nq /n" /11 i ) Date SampJ_ed: NAvrt vJr 

Date Recei-ved: NA

Analyte,/t'tethod
Spike

QC ID Date Units LCS Added Recovery

Total- Dissol-ved Sol-ids ICVL O4/I9/I1 mg/L 433 500 86.6?
EPA 160.1

Total- Suspended Sol-ids ICVL 04 /IB /II mg/L 48 .7 50 . 0 9j .42
EPA 160.2

Salinity ICVL 04/!9/It ppt 45,200 41,600 95.0?
sM 2520. B

Water Lab Control- Report-SS17



STATiTDARD RE FERENCE RE SI'LTS - COI{\IENT IONAIS
SSl7-Anec Geouatrix i:$ffieb@

INCORPORATED

Matrix: Water n^
Data Rel-ease Authnri zed:lX-I
Reported: 05/03/11 f''

1l\/

Project: GPT
Event: NA

Date Sampled: NA
Date Received: NA

Unite SRM
True
Val.ue RecoverlAnalyte/SRlvt ID t'lethod Date

Alkalinity
ERA #P114506

l'-n-Arrn+ i rzi +r'vvrluqeLf v + LJ

Ricca #3193

Chl-oride
ERA #230109

Fl-uoride
ERA #02098

N-Nitrate
ERA #09127

Ortho- Phosphorous
EAR #210109

N-Ammonia
ERA #15125

Sul-f ate
ERA #220109

sr4 2320

EPA 120.1

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 350.1M

EPA 300.0

mglL CaCO3

umhos,/cm

mg/L

mg/L

mg-N/L

mg-P /L

ng-N/L

mg/ L

04/L9/LL
04/1,9/1.1.

04/L9/L1

04/1.5/1.1.
04/21./1.7

o4/1.5/\r

04/]-5/1.r

04 /75 /rL

o4/29/1.1,

04/L5/L1"
04/2L/L7

65. 9
63.2

998

?n

n 6?6

66.3
66.3

1,000

?n
J.U

?n

?n

n qnn

99 .42
95.38

99.8?

100.08
96.72

103.38

103.3?

100.0?

107.08

100. o8
96.'72

?n
2.9

?'l

?n
2.9

Water Standard Reference Report-SS17



REPLICATE RE SULTS-COTiIVENTIONAIS
SS17-Amec Geomatrix

Method

fixstffsrb@
INCORPORATED

Matrix: Water (LJ',
Data Release Authorfzed^{\u
Reported: 05/03/11, ) I

\t,)

Proj ect: GPT
Event: NA

Date Sampled: 04/L5/1.1,
Date Received: 04/1,5/17

Date Units Sample Replicate(s) RPD/RSDAnalyte

ARI ID: SS17A

Alkalinity

Carbonate

Bicarbonate

Hydroxide

t''nnr{rrnf i rri f rr

Total- Suspended

Salinity

N-Ammonia

ARI ID: SS17E

Total Disso]ved

ID: SW-02-0411

sM 2320 04/1.9/1,7

svt 2320 04/19/1.1,

sM 2320 04/1,9/1.1.

svt 2320 04/r9/r1,

EPA 120.1 04/19/rI

EPA 160.2 04/]8/1,I

sM 2520.B 04/1,9/1,1

EPA 3s0.1M 04/29/1,1,

ID: PZ-09-0411

EPA 160.1 04/19/1,1.

CIient

Sol-.ids

C].ient

Sofids

mg/L CaCO3

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

umhos/cm

mq/L

ppE

m9-N/L

mg/L

35.6

< 1.0

35.6

< 1.0

96.6

4.2

< 0.10

0.045

309

< 1.0

< 1.0

qh H

4tr,

< 0.10

0.044

265

0.8?

NA

0.8?

NA

o.2z

6. 98

NA

2.22

15.38

Water Replicate Report-SS17



MS/MSD RE SI'LTS-CONVENTTOIiIALS
SS17-Amec Geouatrix Alsbfisft@

INCORPORATED

Matrix: Water
Data Rel-ease Authorized:
Reported: 05/03/1,1,

Analyte

Proiect: GPT
Eirent: NA

Date Sampled: 04/75/lI
Date Received: 04/75/1,I

Spike
Method Date Units Sample Spike Added Recovery

ARI ID: SS17A C]-ient ID: SW-02-0411

N-Ammonia EPA 350.1M 04 /29/1,1, mg-N/L 0.045 0.584 0.500 107.8?

Water MS/MSD Report-SS17



Alsbf,Srb@
INCORPORATED

INORGIANICS ANATYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: SS17A
LIMS ID: LL-83'76
Matrix: Water
Data Release Author:.zed
Reported: 04/25/LL

Sanrple ID: Sw-02-0411
gAII{PLE

QC Report No: SSl-7-Amec Geomatrix
Project: GPT

Date Sampled: 04/L5/LL
Date Received: 04/1,5/Ll

Prep Prep Analyeie Analysis
Meth Date Method DaUe CAS Nurnber Analyte RL mg/L O

3O1OA O4/L9 /LL 601-08 O4/22/Lt 7440-70-2 Calciun 0 . 0s 9.53
3O1OA 04/1-9/LL 5O1OB O4/22/1L 7439-95-4 Magnesirun 0.0s 4.2L
301-OA 04/L9/LL 60r-08 O4/22/LL 744a-09-7 Porassiu,m 0.s 0.9
3O1OA O4/19/LL 5O1OB O4/22/LL 7440-23-5 Sodiurn 0.s 4.9

U-Analyte undetected at given RL
RL-Reporting Limit,

FOR}I- I



aH:ffs*@
INCORPORATED

INORGANIES ANALYSIS DATA SEEET
TOTAL METALS
Page L of 1-

Lab Sample ID: SSl-78
LIMS ID: LL-8377
Matrix: Water /h,Data Release Authorized:i ,,/f
Reported: 04/25/L1- ',i '

Sample ID: Pz-10-0411
SAITIPLE

QC Report No: S917-Amec Geomatrix
Project: GPT

Dat,e Sampled: 04/75/lL
Date Received: 04/L5/lL

Prep Prep Analyeis Analysis
Meth Date Method Date CAS Nr.rmber Analyte RL' mg/L A

3010A 04/L9/LL 60r-08 O4/2L/1L 7440-70-2 Calcium 0.0s 2L.7
301-OA 04/19/Lt 501-08 04/2L/LL 7439-95-4 Magnesium 0.0s 11.0
301-0A O4/L9/LL 60108 O4/2L/LL 7440-09-7 porassium 0.s 1.5
30L0A 04/L9/LL 60108 04/2L/LL 7440-23-5 Sodir.r.m

U-Analyte undetected at. given RL
RL-Reporting Limit

0.5 L4.5

E ORITI- I



Arsifisrb@
INCORPORATED

INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1-

Lab Sample ID: SS17C
LIMS ID: l-1-8378
Matrix: Water lyLData Release Authorized:\,'./,i
Reported: 04/25/LI : i

Sanrple ID: SW-03-0411
SAI.IPtE

QC Report No: SS17-Anec Geomatrix
Project: GPT

Date Sampled: 04/]-5/LL
Date Received: 04/1,5/LL

Prep Prep Analysis Analysie
Metb Date Method Date CAS Nurnber Analyte RL mg/L O

3O1OA O4/L9/LL 60108 O4/2!/LL 7440-70-2 Calciun 0.0s 7 .98
3O1OA 04/L9/LL 501-OB 04/21/LL 7439-95-4 Magneeium 0.0s 8.16
301-OA 04/L9/LL 501OB O4/2L/LL 7440-09-7 PotasEiusr 0.5 3.1
301-OA 04/L9/LL 60108 O4/2L/!L 7440-23-5 sodir.un

U-Analyte undetected at given RL
Rl-Reporting Limit

0.5 65.2

FORIII.I



Als5fi:tb@
INCORPORATED

INORGANICS ANAI,YSIS DATA SHEET
TOTAL METALS
Page 1 of L

Lab Sample fD: SS17D
LIMS ID: 1-l--8379
Matrix: Water
Data Release AuLhortzed
Reported: 04/2s/LL

Sa.mple ID: PZ-08-0411
SAI{PI,E

QC Report No: SS17-Amec Geomatrix
Project: GPT

Date Sampled: !4/L1/LL
Date Received: O4/L5/LL

Prep Prep Analysis Analyeis
Meth Datse Method Date CAS Nunber Analyte RL mg/L a

30104' 04/L9/LL 50108 04/2L/lL 7440-70-2 Calcium 0.0s 20.3
3O1OA 04/L9/tL 60108 04/2L/LL 7439-95-4 Magnesir.r.m 0.0s L0.2
3O1OA 04/L9/LL 60108 O4/2L/LL 7440-09-7 Porassiu4r 0.s 2.5
3O1OA O4/L9/LL 60108 O4/2L/LL 7440-23-5 Sodiun 0.s 32.6

U-Analyte undetected at given RL
RL-Reporting Limit

FORITI- I



fixsbf,srb@
INCORPORATED

INORGANIES ANALYSIS DATA SHEET
TOTAL UETAT.S
Page 1 of 1

Lab Sample ID: SS17E
LIMS ID: 11-8380
Matrix: Water AD,-)
Data Release Authorized#V
Reported. o4/25/L1 i 

.i

Sa.nple IDt PZ-09-04LL
SAITIPLE

QC Report No: SSl7-Amec Geomatrix
Project: GPT

Date sampled: 04/L5/LL
Date Received: o4/L5/L1'

Prep Prep Anal.yeis Analysis
Meth Date Method Date CAS Number Anatyte RL mg/L O

3O1OA 04/L9/LL 60108 O4/2L/LL 7440-70-2 Calcitr'n 0.0s 55.9
3O1OA 04/L9/LL 5O1OB O4/2L/\L 7439-95-4 Magneeiunr 0.0s 32.8
3OI-OA 04/L9/\L 501-OB 04/2L/LL 7440-09-7 Porassiun 0.s 2.8
3O1OA 04/L9/LL 601-08 04/2L/tL 7440-23-5 Sodir.rm

U-Analyte undetected at given RL
Rl-Reporting Limit

0.s 29.L

FORil-T



Arssfisrb@
INCORPORATED

INORGANICS AIIALYSIS DATA SHEET
TOTAI, METALS
Page 1 of 1-

Lab Sample ID: SSI-7F
LIMS ID: 11-8381-
Matrix: Water /h,,
Data Release Authorizedz l./ \V
Reported: 04/2s/LL i i

Sample ID: PZ-05-0411
SAIIIPLE

QC Report No: SSL7-Anec Geomatrix
Project: GPT

Date Sampled: 04/L5/Lt
Date Received: o4/L5/L1,

Prep Prep Analyeis Arralysis
Megh Date Method DaUe CAS Number Analyte RL mg/L O

3O1OA 04/L9/LL 5Or-OB O4/2L/L! 7440-70-2 Calcium 0.05 35.3
3O1OA 04/L9/1,L 60108 O4/2!/Ll 7439-95-4 Magnesium O. Os 2L.2
3OI-OA 04/L9lLL 60108 O4/2L/LL 7440-09-7 Poragsiurn O. s 3.0
3O1OA 04/L9/LL 601-08 O4/2L/tt 7440-23-5 Sodiunr

U-Analyte undetected at given RL
Rl-Reporting LimiL

0.s 27.3

FORITI- I



fiI3bfi:rb@
INCORPORATED

INORGANICS AI{ALYSIS DATA SIIEET
TOTAL UETALS
Page L of 1-

Lab Sample fD: SS1-7MB
LIMS ID: 1l--8375
Matrix: Water n /

Data Release Authorized: ifty'
Reported: 04/2s/LL i )'

Sample ID: METHOD BLANK

QC ReporL No: SSL7-Amec Geomatrix
Project: GPT

Date Sampled: NA
Date Received: NA

Prep Prep Analysis Analysis
Meth Date Method Date eAg Nunber Analyte RL mg/L A

3010A O4/L9/LL 60108 OA/ZL/LL 7440-70-2 Calcium 0.0s 0.0s U

3OI-OA 04/L9/LL 60108 04/2L/LL 7439-9s-4 Magnesium 0.0s 0.0s U

3O1OA O4/19/LL 50108 04/2L/LL 7440-09- 7 Pot.assium 0.5 0. s U

301-oA 04/L9/LL 601-08 04/2L/LL 7440-23-s Sodium

U-Analyte undetected at given RL
RL-Reporting f,imit

0.5 0.5 u

FORM.I



*Is:f;sr!@
INCORPORATED

INORGA}IIES ANALYSIS DATA SIIEET
TOTAL }TETALS
Page 1 of 1

Lab Sample ID: SS1TLCS
LIMS ID: 1l--8376
Matrix: Water An /,/Data Release Authorj-zedtlM
Reportedt o4/25/Lt Yj'./

Analyte
Analysie
Method

Sarnple ID: LAB CONTROL

QC Report No: SSl7-Amec Geomatrix
Project: GPT

Date Sampled: NA
Date Received: NA

BLATIK SPIKE QUAIJITY CONTROr. REPORT

Spike
Found

Spike
Added

t
Recovery a

Calcium
Magnesium
Potassium
Sodium

501-08
501_0B

501_08

601_08

9 .90
1"0.1
L0. L

9.7

10. o

10.0
10. 0
10.0

99.O2
10 1?
L01-?

97.0?

Reported in mg/r,

N-ControL limit not. met
Control r,imits: 80-120?

FORM-VII
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