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SECTION 1 - INTRODUCTION

1.1 INTRODUCTION & OBJECTIVES

The Air Force (AF) is conducting characterization and environmental restoration activities at the
former Makah Air Force Station (AFS) to investigate, remove, and remediate the release of
petroleum constituents from underground storage tanks (USTs) at or from the site due to past AF
use and activities. The former USTs under investigation at the Site are located in two primary areas:
the Cantonment Area (10 USTs) and the Top Camp Area (16 USTs).

The findings presented in this Report are part of an on-going “phased” investigation at the Site.
Descriptions of the phases are as follows:

e Phase I. Nine groundwater monitoring wells in the Cantonment Area were sampled in June
2014. Reconnaissance of former USTs in the Top Camp areas was also performed.
Investigation findings are presented in the Phase [ Technical Memorandum (USACE, 2015a).

e Phase II. Soil and groundwater samples were collected near former USTs located in the
Cantonment and Top Camp areas in accordance with the Quality Assurance Project Plan
(QAPP) (USACE, 2014) and subsequent revised worksheets presented in Appendix F of the
Phase I Technical Memorandum (USACE, 2014; USACE, 2015a). The Phase II investigation
occurred in March 2015 and did not include UST G.

e Phase III. Soil samples were collected near former UST G in accordance with the approved
Phase III Site Investigation Work Plan. The Phase Il investigation occurred in October 2015.
The final Phase III site investigation report completion is scheduled for February 2016.

This Site Investigation (SI) Report (Report) describes the Phase Il sampling and investigation
activities performed within the Cantonment Area and Top Camp Area. The information presented
in this Report will be used by the regulators and stakeholders to determine if UST closure
requirements have been met and/or to determine the need for subsequent corrective action(s) at
specific areas.

The overall objective of this work is to facilitate successful close-out of 26 USTs that were located in
the Cantonment and Top Camp areas of the Site.

1.2 REGULATORY FRAMEWORK

The AF and the United States Environmental Protection Agency (EPA) have entered an
Administrative Order on Consent (Consent Order) under the Resource Conservation and Recovery
Act (RCRA) UST Program to investigate, remove and remediate the release from USTs of petroleum
constituents at or from the Site. Because the Site is located within the Makah Indian Reservation,
EPA Region 10 is the implementing agency for the UST program. EPA uses Model Toxics Control Act
(MTCA) cleanup levels established by the Washington State Department of Ecology (Ecology) as a
guide for determining appropriate cleanup levels for petroleum releases in Indian Country in
Washington State. MTCA Method A (Method A) is designed for cleanups that are relatively straight-
forward or involve only a few hazardous substances; Method A cleanup levels are considered
appropriate for the Site. MTCA regulations and cleanup levels have been promulgated Chapter 173-
340 of the Washington Administrative Code (WAC).
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1.3 PROJECT TEAM ORGANIZATION

The major stakeholders for the investigation and subsequent corrective actions, if needed, are the
Air Force, the Makah Tribe, and the EPA. The United States Army Corps of Engineers (USACE) is
providing technical and field support to the AF during this effort.

Makah Tribe Air Force w EPA
(Land Owner) (Former tenant) J

(Regulator)

Consent Order

USACE
(Technical support)

[ Subcontractors J

SECTION 2 - STUDY AREA BACKGROUND

2.1 STUDY AREA LOCATION, DESCRIPTION, AND LAND USE

The former Makah AFS lies within the Makah Indian Reservation (the Reservation), located in the
northwest corner of the Olympic Peninsula in the state of Washington (Figure 1). During use, the AF
leased approximately 255 acres of land from the Makah Tribe for the AFS. The Reservation, which
encompasses approximately 42 square miles, is bordered on the west by the Pacific Ocean and on
the north by the Strait of Juan de Fuca. Port Angeles lies approximately 60 miles east of the
Reservation. Neah Bay is the only town on the Reservation.

The military facilities at the former AFS were separated into four main areas: cantonment, family
housing, Top Camp, and trailer court/family campground. The former USTs under investigation
under the Consent Order are located within the Top Camp and Cantonment Areas. Table 1 lists all
26 USTs, installation dates, and other basic information as determined from literature review of
available reports. All 26 USTs have either been removed or are no longer used.

According to the Western Regional Climate Center (WRCC), the average annual precipitation at
Neah Bay is approximately 100 inches (WRCC, 2015). Three quarters of the annual precipitation
occurs during the six-month period from October through March. The Waatch River is the source of
domestic water for the town of Neah Bay. Industrial and residential supply wells have been drilled
in and around the town. Ridolfi (2005) also reports that at least three public supply wells were
drilled for the town by the U.S. Department of Health, but were abandoned due to naturally-
occurring inferior water quality and insufficient yield.
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2.1.1 CANTONMENT AREA

The Cantonment Area was constructed in the early 1950s to support the former Makah AFS; it is
located on Cape Flattery Road near the beaches and estuary where the Waatch River flows into
Makah Bay. Buildings and structures in the former Cantonment Area included housing, barracks,
maintenance shops, and administration offices.

The Cantonment Area currently contains a mixture of mostly original buildings, paved and unpaved
roads, and grassy fields (Figure 2). Current land use of the Cantonment Area is a mixture of
commercial and/or industrial. Former dormitories and other structures have been converted into
office space used by the local tribal government. Other buildings have retained their original
intended uses including mechanical, maintenance, and repair shops. Inactive heavy equipment was
observed parked on the southeast portion of the site near the former burn pit. During weekdays,
the Cantonment Area is a hub of activity during business hours. There are no known private
residences or homes within the Cantonment Area.

Nine groundwater monitoring wells (MW-01 through MW-09) are located in the Cantonment Area
in the vicinity and downgradient of the former USTs.

2.1.2 TopCAMPAREA

The Top Camp is located on Bahokus Peak at an elevation of 1,500 feet above mean sea level. Access
is via a steep, single-lane gravel road. The Top Camp Area consists of several small sub-areas which
include the Microwave Tower Site (USTs H through O, P, R, S, and W), the Radar Dome Area (USTs
T, U, and V), the Ground/Air Transmitter-Receiver (GATR) building (UST X), and former building
102 (UST Q) (Figure 3).

Current land use varies by location. The Federal Aviation Administration (FAA) leases and operates
the buildings and radar dome located within a fenced enclosure at the Radar Dome Area. The FAA
usually has an on-site caretaker at the facility for a few hours each weekday. However, FAA staff
presence at the site was limited during the Phase Il investigation. Former USTs T, U, and V are
located outside of the fenced enclosure but behind the FAA’s gated access road.

The Microwave Tower Site has two fenced areas. Each fenced enclosure contains one tower with
associated support structures and facilities. The southern fenced tower and associated facilities are
operated by the United States Coast Guard (USCG). The northern fenced area tower and building
are marked “Peninsula Telephone,” but are currently operated by Century Link.

The GATR and building 102 areas are down the road from the Microwave Tower Site and are no
longer used.
2.2 STUDY AREA PHYSICAL SETTING

The two main study areas, Cantonment Area and Top Camp, have distinctly different physical
characteristics. Each area is described in more detail in the following sections.

2.2.1 CANTONMENT AREA

The Cantonment Area is relatively flat, approximately 15 feet above mean sea level, and slopes
slightly downward towards the southeast. A small creek begins near the northern border of the
Cantonment Area and runs southeast through the adjacent wooded area. Near the eastern edge of
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the site, the creek flows towards the east, runs beneath the Cape Flattery Road through a culvert,
and drains into the Waatch River.

The Cantonment Area was constructed on a sandy floodplain of the Waatch River. The original fine-
grained beach sand of the floodplain was covered with a fill layer in the 1950s to level it for
construction of the Makah AFS. As such, recent investigations have described Cantonment Area
soils as generally consisting of fill material overlying fine silty sand. The fill material, consisting of
sandy gravel with occasional cobbles, is mostly continuous over the Site and extends to depths
ranging from 2 to 7 feet below ground surface (bgs) (Ridolfi, 2008a; Shannon & Wilson, 1990).

Groundwater has been observed in the Cantonment Area at depths ranging from 2 to 7 feet bgs.
Figure 4 shows the Cantonment Area groundwater depths relative to an arbitrary elevation of 100
ft. Groundwater flow has consistently been reported to be to the southeast (from the hillside to the
Watch River estuary) (Shannon & Wilson, 1990; Ridolfi, 2005; USACE, 2015a).

2.2.2 TopCAMPAREA

The Top Camp Area includes the Radar Dome, Microwave Tower site, the GATR, and the former
building 102. The Radar Dome Area is at the summit of Bahokus Peak; the Microwave Tower,
former building 102, and GATR buildings are located along a ridge within several hundred feet of
the summit. The topography of the area is very steep and rocky. The soils are reported to be sandy,
and much of the area is underlain by rocks at shallow depths (Radian, 1989; Radian, 1997). This
was confirmed during Phase Il investigations. Groundwater is not used at the site. During Phase Il
activities, groundwater was only encountered at one location (Radar Dome Area) in sufficient
quantity to allow sample collection (i.e. AQTUV1).

2.3 SITE HISTORY

The former Makah AFS was a radar surveillance station operated by the AF. The station began
operations in the 1950s and was closed in 1988. The Cantonment Area served as the Makah AFS
administrative headquarters until the station was closed. Buildings and structures used by the AFS
at the Cantonment Area included offices, motor equipment garages, medical treatment facilities,
various shops, a chapel, a dining hall, a boiler building, a gas station, and dormitories. Recreational
facilities included tennis courts, a bowling center, a gymnasium and a weight room (Radian, 1987).

The Top Camp consisted of the radar surveillance transmitting and receiving equipment, control
centers, and accompanying support equipment. According to Ridolfi (2013b; original references
unavailable), the Department of Defense (DoD) first leased the 10-acre radar dome area from the
Makah Tribe in 1941 as part of the Cape Flattery Battery Lease. USACE subsequently constructed an
access road from Neah Bay to the top of Bahokus Peak. Between 1945 and 1947, the U.S. Army Air
Force (precursor to the U.S. Air Force) operated an aircraft radio relay warning station at the Radar
Dome Area. In 1949, the lease expired and the 10-acre parcel was returned to the Makah Tribe. In
the 1950s, the same parcel was leased again to the AF for use as part of the Makah AFS. The Radar
Dome Area became part of the Bahokus Peak Operation Area or “Top Camp,” which included the
nearby Microwave Tower, GATR facilities, and former building 102. The Microwave Tower area
was the location of the Engineering Plant Building (building 100), which supplied power for the Top
Camp. The Top Camp facilities were used as an early warning radar station until the AFS closed in
1988. Gasoline and diesel were stored in various USTS at the site during AFS operation.

After the AFS closed, all of the land leases, except one, were terminated and the property was
transferred back to the Makah Tribe. The remaining lease, which contained the Top Camp areas,
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was transferred to the FAA in June 1989. The FAA continues to maintain radar operations on
Bahokus Peak.

2.4 SUMMARY OF PREVIOUS INVESTIGATIONS, CLEANUP ACTIONS, AND DATA GAPS

This section summarizes earlier investigation and cleanup actions associated with known USTs.
Several site investigations and cleanup activities were previously conducted in the cantonment and
Top Camp areas under various DoD contracts and include the following:

1987 Hazard Evaluation Report (Radian, 1987)

1988 Asbestos and UST survey (TetraTech, 1988)

1989 USACE geotechnical survey (USACE, 1989).

1989 Pesticide Tank (UST G) investigation (TetraTech, 1989a)

1989 Cantonment area soil and groundwater investigation (Shannon & Wilson, 1990)
1997 Management Action Plan (Radian, 1997)

2004 Cantonment test pit investigation (Ridolfi, 2005)

2003-Present. Cantonment groundwater monitoring (Ridolfi, 2003; 2009b;2010; 2013a)
2007 Cantonment geoprobe investigation (Ridolfi, 2008a)

2007-2008 Microwave Tower investigation(Ridolfi, 2008b)

2009 Cantonment Area monitoring well installation (Ridolfi, 2009a)

2012 Microwave Tower removal action (Ridolfi, 2012)

2012 Bahokus Peak Radar Dome site investigation (Ridolfi, 2013b)

2014 Cantonment groundwater monitoring (USACE, 2015a)

Shortly before the former AFS was closed in 1988, a hazard evaluation report (HER) was prepared
by Radian Corporation on behalf of the AF that documented the presence of hazardous waste,
polychlorinated biphenyls (PCBs), asbestos, and USTs on the Site (Radian, 1987). A total of 24 USTs
and one aboveground tank (UST X, which is not actually a UST) were identified on the property, all
within the Cantonment and Top Camp areas. Subsequent investigations by Tetra Tech (1988) and
Shannon & Wilson (1990) reported UST Y not as one tank, but as three: USTs Y1, Y2, and Y3.
Therefore, the total number of USTs at the Site was 26 (16 in the Top Camp Area; 10 in the
Cantonment Area).

Various reports issued between 1988 and 1990 indicated that all ten USTs in the Cantonment Area
were removed (TetraTech, 1988; 1989b; 1989c; USACE 1989). Radian (1997) stated in the
Management Action Plan that all USTs in the support area, also known as the Cantonment Area,
were removed. Baker Pacific removed nine USTs and G.L. Construction removed one UST (UST G)
from the Cantonment Area. Pease Construction removed “the remainder” (unspecified) from the
Top Camp Area (Radian, 1997).

Several of the site investigations and cleanup activities conducted between 1987 and the present
confirmed the presence of petroleum constituents in both soil and groundwater associated with the
former USTs. Six groundwater monitoring wells (MW-01 through MW-06) were installed in the
Cantonment area in the early 1990s (Shannon & Wilson, 1990). Petroleum hydrocarbons were first
identified in soil and groundwater in the Cantonment Area around this time.

In December 2004, October 2007, and February 2008, as part of the Native American Lands
Environmental Mitigation Program, the Makah'’s contractor, Ridolfi, Inc., performed further soil
investigations at the Site (Ridolfi, 2005; 2008a; 2008b). Analytical data revealed the presence of
total petroleum hydrocarbons (TPH) above the MTCA cleanup levels near at least 5 of the 10 former
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UST locations in the Cantonment Area and 8 of the 16 former UST locations in the Top Camp Area.
Three additional monitoring wells were installed in the Cantonment Area in 2009, bringing the
total to nine monitoring wells (Ridolfi, 2009a). Since around 2009, Ridolfi (on behalf of the Tribe)
has been conducting semi-annual groundwater monitoring in the Cantonment Area on a varying
subset of the nine monitoring wells (Ridolfi, 2009b; 2010; 2011; 2013a).

In June 2009, EPA received seven Certification of Completed Closure forms from the AF documenting
that 24 USTs were permanently closed at the Site between the years 1988 and 1989. Records
describing the closures are not available; therefore, the condition of the USTs when they were
removed and the extent of contaminated soil encountered and/or excavated at the time of tank
removal are unknown.

2.4.1 CANTONMENT AREA

Ten USTs were identified in the Cantonment Area during the 1987 HER and the subsequent UST
survey investigations (Radian, 1987; TetraTech, 1988; TetraTech, 1989a). In January 1990, six
groundwater monitoring wells (MW-01 through MW-06) were installed downgradient of USTs in
the Cantonment Area; soil analyses were run on soil collected from the respective boreholes
(Shannon & Wilson, 1990). In February 1989, USACE dug test holes near nine of the USTs (A, B, C, D,
E, F,Y1,Y2,Y3) to perform foundation exploration work prior to their removal (USACE, 1989). Soil
samples were collected from the test holes for a limited suite of laboratory analyses including
volatile organic analysis (VOA), total recoverable petroleum hydrocarbon (TRPH), resistivity,
moisture content, and pH (USACE, 1989).

Nine of the ten Cantonment Area USTs were subsequently removed in early June 1989. The tenth
UST (UST G) was also removed around this time, but exact date of its removal is unknown. Shannon
and Wilson (1990) reported that all Cantonment USTs were removed during the week of June 4,
1989.

Shannon & Wilson subsequently conducted two rounds of soil and groundwater sampling in 1989.
During the first round (June 1989), Shannon & Wilson collected soil samples from the drum storage
area near UST G, groundwater samples from the six newly-installed groundwater monitoring wells
(MW-01 through MW-06), and one soil sample from the storm water ditch that runs southeast
along the northern side of the Cantonment Area (Shannon & Wilson, 1990). During the second
sampling event (September 1989), Shannon & Wilson (1990) collected a second round of
groundwater samples from the monitoring wells and an additional soil background sample.

No known soil or groundwater investigations related to the USTs occurred from 1991 to 2001.

Starting in 2002, Ridolfi, Inc., on behalf of the Makah Tribe, started performing groundwater
monitoring at various subsets of the Cantonment Area monitoring wells (Ridolfi, 2003). Ridolfi
installed three new additional downgradient groundwater wells (MW-07, MW-08, and MW-09) in
January 2009 (Ridolfi, 2009a). Since 2009, Ridolfi has been conducting groundwater monitoring
approximately semi-annually at a subset of the nine wells in the Cantonment Area (Ridolfi, 2009b;
2010; 2011; 2013a).

In 2004, Ridolfi conducted a test pit soil investigation to determine if the former UST G and nearby
burn pit may have impacted subsurface soils. In 2007, a geoprobe investigation was conducted in
the Cantonment Area to determine potential soil contamination and to verify the removal of USTs
from the Cantonment Area.
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Investigation findings specific to each UST are discussed in more detail in the following sections.
USTs located in close geographic proximity to each other and/or shared similar usage are
addressed together.

24.1.1 USTSsAANDB

Former USTs A and B were 8,000 and 2,000 gallon steel tanks, respectively, located between
buildings 2 and 19. UST A, installed in 1951, was situated southeast of UST B, installed in 19791;
both USTs stored No. 2 diesel fuel for emergency backup generators (TetraTech, 1989b).

In February 1989, USACE collected a soil sample from a test pit (89-BH-4) located between the two
USTs; no detections of petroleum hydrocarbons above 200 parts per million (ppm) were reported
(USACE, 1989; Shannon & Wilson, 1990). Both USTs A and B were removed in June 1989 by Baker
Pacific.

In 2007, Ridolfi collected nine soil samples from five borings in the vicinity of USTs A and B at
depths of 5 to 12 ft bgs. The samples were analyzed for DRO (diesel range organics) and MRO
(motor oil range organics) using the Northwest Total Petroleum Hydrocarbon method for semi
volatile petroleum products (NWTPH-Dx) (Ridolfi, 2008a). DRO and MRO were detected in 4 of the
9 samples; DRO in one sample located near UST A exceeded the MTCA A soil cleanup level of 2,000
milligram per kilogram (mg/kg). No visual or olfactory evidence of petroleum contamination was
noted at any of the five borings.

One monitoring well (MW-04) is located hydraulically downgradient (southeast) of former USTs A
and B. In 1989 (when MW-04 was installed), TRPH was not detected in groundwater or soil
samples taken from the MW-04 boring (Shannon & Wilson, 1990). Since more regular groundwater
monitoring started in 2003, neither DRO nor MRO have been detected in MW-04 (Ridolfi, 2003;
2009b; 2010; 2011; 2013a; USACE, 2015a). Lead was detected once at 25 micrograms per liter
(ng/L) (above Method A groundwater cleanup value of 15 pg/L) in 2010; subsequent groundwater
lead concentrations in 2013-2014 have been much lower (0.2 to 1.5 pg/L).

Per the approved QAPP, additional soil investigation was conducted near former UST A during this
Phase Il investigation to confirm the Method A soil DRO exceedance discovered during the previous
2007 soil investigation.

Per the approved QAPP, no further investigation of UST B was conducted during Phase II activities
(USACE, 2014, 2015a), and existing information is considered sufficient for an affirmative closure
decision.

2.4.1.2 USTsCaANDD

Former USTs C and D were 10,000 and 8,000 gallon steel tanks used to store No. 2 diesel fuel for
the boilers in the adjacent heating plant (building 14). Former contents also included bunker fuel
(No. 5 diesel). USTs C and D were installed? in 1979 and 1976, respectively (TetraTech, 1988;
1989Db).

1 Radian (1987) lists the installation date for UST B as 1951. The installation date cited by the newer
TetraTech (1989b) UST survey documentation is 1979.

Z Radian (1987) lists the installation dates for USTs C and D as 1951. The installation dates cited by the newer
TetraTech (1989b) UST survey documentation are 1979 and 1976, respectively.
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In February 1989, USACE collected test pit sample 89-BH-1 between former USTs C and D prior to
their removal; TRPH was reported above 200 ppm.

In June 1989, both USTs C and D were removed by Baker Pacific.

In 2007, Ridolfi collected 19 soil samples from 9 soil borings; fuel-saturated upper soils and strong
odors were noted in several of the boring locations. DRO and/or MRO were detected in 18 of 19 soil
samples; eight of the 18 detections exceeded Method A soil cleanup levels. Maximum
concentrations for DRO and MRO were 20,000 and 2,100 mg/kg, respectively.

Monitoring well MW-05 is located adjacent to and hydraulically downgradient from former USTs C
and D. DRO has been consistently detected in groundwater at levels in excess of the Method A
cleanup level for groundwater (500 pg/L).

Monitoring well MW-08 is located approximately 150 ft further downgradient (southeast). DRO has
been consistently detected in MW-08; with the exception of the October 2012 sample (580 pg/L),
all DRO detections since 2009 have been below the Method A groundwater cleanup level (USACE,
2015a).

Lead has been detected occasionally at MW-05, although lead concentrations in groundwater have
remained below the Method A groundwater cleanup level of 15 pg/L since October 2012 (USACE,
2015a).

Per the approved QAPP, soil and groundwater samples were collected at USTs C and D during Phase
Il activities (USACE, 2014; 2015a).

24.1.3 USTE

Former UST E was a 2,000 gallon steel tank installed in 1953 and located north east of building 16.
UST E stored both unleaded and leaded gasoline for refueling motor vehicles. USACE collected test
pit soil sample 89-BH-3 downgradient of UST E in February 1989; TRPH above 200 ppm was
reported. Ethylbenzene and total xylenes were also detected, although concentration data is
unavailable. UST E was removed in June 1989 by Baker Pacific.

In 2007, eight soil samples were collected from four direct push (DP) borings near UST E. DRO, GRO
(gasoline range organics), and benzene, toluene, ethylbenzene, and xylene (BTEX) compounds were
detected in 3 of the 8 samples; two samples had GRO detections above the Method A soil cleanup
value of 100 mg/kg. Lead was not detected in any soil samples.

Monitoring well MW-06 is located hydraulically downgradient (southeast) of UST E. Elevated
concentrations of GRO in groundwater have been detected in MW-06 since 1989. Since 2002, both
GRO and DRO have been consistently detected in MW-06 at concentrations in excess of the Method
A groundwater cleanup levels. The maximum lead concentration (20 pg/L) was detected in January
2010; subsequently, groundwater lead concentrations have remained consistently below the
Method A cleanup value of 15 pg/L.

Arsenic in groundwater has been analyzed occasionally at MW-06 (in 2003 and 2012). In 2012,
arsenic was detected at a concentration of 5.1 pg/L, just slightly above the Method A groundwater
cleanup level of 5 pg/L. Arsenic is not required for testing at sites with petroleum releases (MTCA
173-340-900 Table 830-1).

14|Page



FINAL - Site Investigation Report

Former Makah Air Force Station

April 5,2016

Soil and groundwater investigation at UST E was conducted during Phase II activities (USACE,
2014; 2015a).

2414 USTF

Former UST F was a 550 gallon steel tank installed in 1954 and located southeast of building 43.
UST F stored No. 2 diesel used to refuel motor vehicles. In February 1989, USACE collected a soil
sample from test pit (89-BH-2) located adjacent to UST F; no detections of petroleum hydrocarbons
above 200 ppm were reported at test pit 89-BH-2 (USACE, 1989; Shannon & Wilson, 1990). UST F
was subsequently removed in June 1989 by Baker Pacific.

In 2007, nine soil samples were collected from four direct push borings in the vicinity of UST F at
depths ranging from 4 to 12 feet and analyzed for DRO and MRO via NWTPH-Dx (Ridolfi, 2008a).
DRO and/or MRO were detected in three of nine samples at maximum concentrations of 65 and 140
mg/kg. No DRO or MRO detections exceeded MTCA A soil cleanup levels of 2,000 mg/kg.

Per the approved QAPP, no further investigation of UST F was conducted during the Phase II
activities (USACE, 2014, 2015a) and existing information is considered sufficient for an affirmative
closure decision.

24.15 USTG

Former UST G was a 600 gallon cylindrical concrete tank installed in the mid-1970s that was used
to receive pesticide rinse wastes from a sink in the Engineering Maintenance Shop (building 43).
UST G is being addressed via the Phase III Site Investigation Work Plan (USACE, 2015b). No
investigation was planned at UST G during Phase II activities (USACE, 2014; 2015a).

2.4.1.6 USTs Y1, Y2, AND Y3

Former USTs Y1, Y2, and Y3 consisted of three steel tanks with capacities of 2,000, 2,000, and 3,000
gallons, respectively, located southeast of building 28. Installed in 1962, USTs Y1, Y2, Y3 stored
unleaded, super unleaded, and regular leaded gasoline, respectively, for refueling motor vehicles.
TRPH was measured above 200 ppm at test pit station 89-BH-5, collected shortly before the tanks
were removed in June 1989 by Baker Pacific (USACE, 1989; Shannon & Wilson, 1990).

In 2007, 11 soil samples were collected from six geoprobe borings in the vicinity of USTs Y1, Y2,
and Y3 at depths ranging from 6.5 to 12 ft; a subset of samples were analyzed for GRO, BTEX, lead,
and DRO/MRO (four samples) (Ridolfi, 2008a). Although petroleum odors were noted during
sample collection, DRO, GRO, BTEX, and lead were not detected in any samples. MRO was detected
in one sample at a concentration of 16 mg/kg, which does not exceed the MTCA A cleanup level of
2,000 mg/kg.

MW-07, installed in 2009, is the nearest downgradient groundwater monitoring well. Borehole soil
samples analyzed during the well’s installation in 2009 were also non-detect for GRO, DRO, BTEX,
and lead. MRO was detected in only one depth interval (1-5 ft) at 17 mg/kg (Ridolfi, 2009a).
MW-07 has been non-detect for GRO, DRO, and MRO since groundwater monitoring began in 2009.

No further investigation of USTs Y1, Y2, and Y3 was planned during the Phase II investigation
(USACE, 2014).
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2.4.2 TopCAMP

The 1987 survey conducted by Radian identified 17 USTs within the Top Camp Area (Radian,
1987). Of these 17 tanks, one tank (tank X) was actually an above ground tank that has been
subsequently excluded from the list of USTs being investigated. The remaining 16 USTs range in
nomenclature from H through W.

Radian (1987) reported that USTs Q, R, U, V, and W were properly abandoned and filled in place
while UST T was still in use. A USACE memorandum dated September 1988 documents the removal
of several above- and below-ground tanks as part of alterations and improvements made to the Top
Camp facilities (USACE, 1988). In conjunction with the 1987 Radian report and various available as-
built drawings, the identity and former locations of several of the removed USTs was confirmed
(USACE, 1950; 1961; 1987).

In October 2007 and February 2008, Ridolfi conducted subsurface soil sampling at the Microwave
Site and near former building 102 to assess potential soil impacts near former USTs at those
locations, and, if possible, to verify the removal of those USTs.

In August/September 2012, a site reconnaissance and soil sampling was conducted in the Radar
Dome Area outside the FAA’s fenced restricted area to assess potential impacts due to former AFS
activities and facilities, including former fuel storage tanks, former transformers, debris, and a
septic system (Ridolfi, 2013b).

In October 2012, building and facility debris were excavated from the area where the eight large
USTs (H through O) were previously located at the Microwave Tower site (Ridolfi, 2012). After
debris removal, the excavation was backfilled with the potentially petroleum-contaminated
excavated soil and re-graded with the intent to match natural contours of the area.

2.4.2.1 USTs HTHROUGH O

A cluster of eight former USTs (H, I, ], K, L, M, N, and O) was located near the Engineering Plant
Building (building 100, also known as the “power plant”) at the Microwave Site. With the exception
of UST H (7,000 gallons), all USTs were 10,000 gallon capacity steel tanks. All eight USTS were
installed in 1960 to store diesel fuel for the power plant. All eight USTs were subsequently removed
in 1988 during base closure. At this time, the power plant was also demolished, and the building
debris was used as backfill in the excavation from which USTs H through O were removed.

In February 2008, 13 soil samples were collected via test pits from 11 locations at depths of 7 to 12
ft bgs near USTs H through 0. Removal of the USTs was confirmed, although the presence of debris
in a few locations prevented further advancement of some of the test pits. DRO and MRO were
detected in all 13 soil samples. DRO and MRO concentrations each exceeded Method A soil cleanup
levels in a separate sample at 8 ft bgs (Ridolfi, 2008b).

In October 2012, the building and facility debris in the area of the former USTs H through O was
excavated and removed. The excavation was backfilled with soil stockpiled during the excavation
and re-graded; erosion control matting was installed. Suspected petroleum-contaminated soil (PCS)
was detected in the excavation but was not removed. Collection of confirmation soil samples was
planned, but not performed (Ridolfi, 2012).

Per the approved QAPP, soil and groundwater samples were conducted at USTs H through O during
Phase Il activities.

16|Page



FINAL - Site Investigation Report
Former Makah Air Force Station
April 5,2016

2422 USTP

Former UST P was a 550 gallon steel tank installed south of the Engineering Plant Building
(building 100) in 1960 that contained waste oil (Radian, 1987). UST P was removed in 1988 by
Pease Construction as part of alterations and improvements to the Top Camp Area (USACE, 1988a).

In 2008, five soil samples were collected from four test pit locations at depths of 3 to 6 ft bgs and
analyzed for petroleum hydrocarbons and lead. DRO and MRO were detected in all samples with
maximum concentrations of 71 and 31 mg/kg, respectively. Lead was detected in one sample at 6
mg/kg. No DRO, MRO, or lead detections exceeded the Method A soil cleanup levels (Ridolfi, 2008b).

The 2008 investigation did not conduct analyses for PCBs or carcinogenic polycyclic aromatic
hydrocarbons (cPAHs). MTCA requires testing for both of these analyte groups when the former
tank contents include waste oil and unknown oil. Per the approved QAPP, soil and groundwater
sampling was conducted during Phase II activities at UST P to assess potential PCB and cPAH
contamination.

2.42.3 USTQ

Former UST Q was a 550 gallon steel tank located near former building 102. Radian (1987) states
that UST Q was installed in 1951, stored diesel fuel, and was reported abandoned in place. No
additional documentation of the tank’s removal is available.

In 2007, one soil sample was collected from a test pit at a depth of 4 ft bgs in the vicinity of the
former building 102. The exact location of former UST was unknown; according to communications
with Ridolfi personnel, the sample was located adjacent to the foundation on the north side of
former building 102. No petroleum hydrocarbons were detected in the soil sample.

Per the approved QAPP, no further investigation was conducted at UST Q during Phase II activities.

2.4.2.4 USTSRANDS

Former UST R was a 500 gallon steel tank located near former building 103. Radian (1987) listed
the installation date as 1951 and reported the tank as abandoned in place (emptied and filled with
sand). UST R stored diesel fuel.

Former UST S was a 200 gallon steel tank also located near former building 103. Radian (1987)
listed UST S as Navy property; the tank contents were gasoline.

USACE (1988) states that two tanks (one above ground and one underground) were removed at
building 103. Further identifying information is not provided, although it appears likely that UST R,
UST S, or both were removed.

In 2007, Ridolfi attempted to collect soil samples near USTs R and S, but samples could not be
collected due to the presence of newer facilities in the presumed location of former USTs R and S.

The exact former locations of USTs R and S are unknown.

Per the approved QAPP, soil and groundwater investigation was conducted for USTs R and S during
Phase II activities.
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2425 USTsST,U,ANDV

Former USTs T, U, and V consisted of a 6,000, 550, and 550 gallon steel tanks, respectively, and
were located at the northwest end of the Radar Dome Area. USTs T, U, and V were installed in 1953,
1962, and 1953, respectively. All three tanks stored diesel fuel.

USTs T, U, and V were removed in 1988. Their removal is documented in a USACE (1988) memo
that references the removal of “Tank Nos. 2, 3, and 4” near former building 108. The building
number and tank numbers correspond with the Top Camp improvement and demolition 1988 as-
builts (USACE, 1988b). A septic tank, labeled as Tank No. 1 on the as-built, was left in place.

In 2012, surface soil grab samples were collected downhill from the suspected locations of the
USTs. Debris and other man-made items were found in many sampling areas and may have
contributed to the scattered DRO and MRO soil exceedances observed (Ridolfi, 2013b).

Per the approved QAPP, soil and groundwater investigation was conducted for USTs T, U, and V
during Phase II activities.

24.2.6 USTW

Former UST W was a 2,000 gallon steel tank located near building 117 at the Microwave Tower site.
UST W was installed in 1959 and stored diesel fuel (Radian, 1987). UST W was reported as properly
abandoned (emptied and filled with sand) by Radian (1987).

In 2007, two soil samples were collected at depths of 2 to 3 ft bgs from two locations in the vicinity
of former UST W near former building 117 (Ridolfi, 2008b). The sampling locations were selected
based on accessibility and institutional knowledge of the tanks by a former AF employee. DRO and
MRO were detected in both samples at concentrations below Method A soil cleanup levels. UST W
was not encountered nor was its removal confirmed during the 2007 investigation.

Per the approved QAPP, no further investigation of UST W was conducted during the Phase Il

activities (USACE, 2014, 2015a) and existing information is considered sufficient for an affirmative
closure decision.

SECTION 3 — SITE INVESTIGATION ACTIVITIES

This section presents a brief description of field work activities performed, notes any deviations
from the QAPP, and summarizes the quality control activities and findings.

All field preparation and sampling activities were performed by USACE Seattle District personnel.
Geoprobe drilling services were provided by Holt Services, Incorporated, under contract to USACE.
Geoprobe drilling and soil sampling was limited to weekdays only.

The sequence of the Phase II field work activities completed was as follows:

February 23-27. Utility locate and brush clearing occurred.

March 2. Drillers and field samplers mobilized to site.

March 3-5. Cantonment area planned borings completed.

March 6. Top camp area planned borings started (USTs P and H through 0).

March 8. Cantonment groundwater monitoring wells sampled by USACE personnel.
March 9-10. Top camp planned borings continued (USTs H through O, R, and S).
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e March 10-13. Cantonment area step-out borings.

e March 16. Cantonment step-out borings completed. Drilling moved back to Top Camp (USTs
T, U, V).

e March 16-18. Planned and step-out borings completed at USTs T, U, and V. Last boring at
USTs R and S completed. Investigation derived waste (IDW) sampled. Cantonment
groundwater elevations measured.

e March 19. Field work completed. Personnel demobilized from site.

Each of the major activity steps is further detailed below. Appendix B presents site photos taken
during the field sampling activities.

3.1 UTILITY LOCATE AND BRUSH CLEARING

During the week of February 23, USACE personnel mobilized to the site to conduct underground
utility surveys and oversee clearing and brushing activities.

Clearing and brushing was conducted primarily at the Radar Dome and Microwave Site to facilitate
drill rig access. Clearing and brushing was also completed in the vicinity of UST G in anticipation of
future Phase III field work.

3.2 GROUNDWATER WELL SAMPLING

Groundwater samples were collected on March 8, 2015 from four wells in the Cantonment Area
(MW-05, MW-06, MW-08, and MW-09). Groundwater samples were collected using a peristaltic
pump and approved low-flow sampling techniques. Five samples (including one field duplicate)
were collected. Field parameters for dissolved oxygen, pH, oxidation reduction potential (ORP),
turbidity, specific conductance, and ferrous iron were measured at all wells except MW-08, where
ferrous iron was not sampled due to sampler error.

3.3 SOIL AND GROUNDWATER GRAB SAMPLING

Soil samples were collected March 3-18, 2015. Sampling location and order depended on a variety
of factors including site access and availability of preliminary petroleum hydrocarbon laboratory
data. Due to the extended nature of the field mobilization, receipt and evaluation of preliminary
laboratory petroleum hydrocarbon data was possible. The sampling team used preliminary lab
results to confirm exceedances of step-out decision-making criteria measured via the field
petroleum hydrocarbon test kit.

Depth-dependent sampling decisions, as well as step-out boring locations, were made in real-time
using the field test kit and the decision-making criteria outlined in the QAPP.

Soil sampling details specific to each investigation area are detailed in the following subsections.
Soil and groundwater grab laboratory analyses for each area are listed in Tables 2 and 5.

331 USTA

A total of seven direct push borings for soil samples were placed near UST A (Figure 5). Four
planned direct push borings (GP-11-A4 through -A7) were drilled at UST A during the week of
March 3. Three step-out borings (GP-11-A8, GP-11-A9, and GP-11-A10) were placed radially
outward from GP-11-A6 during the week of March 10 following receipt of preliminary laboratory
DRO results. Fourteen soil samples for laboratory analysis were collected at depths ranging from 0
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to 15 ft bgs. Soil samples were analyzed for DRO and volatile organic compounds (VOCs) as shown
in Table 2.

One groundwater grab sample (AQA1) was collected from direct push boring AQA1 placed near GP-
11-A6 on March 13. The temporary groundwater well was purged in accordance with the QAPP for
approximately 2 minutes before sample collection. The groundwater grab sample was analyzed for
DRO, VOCs, anions, dissolved manganese, and methane, ethane, and ethene (MEE) as shown in
Table 5.

3.3.2 USTSCANDD

A total of 20 direct push borings for soil samples were placed near USTs C and D (Figure 6). Nine
planned DP borings (GP-11-CD1 through -CD9) were drilled during the week of March 3. Eleven
step-out DP borings (GP-11-CD10 through GP-11-CD20) were placed during the week of March 10
following receipt of preliminary laboratory DRO results. Forty-eight soil samples for laboratory
analysis were collected at depths ranging from 0 to 20 ft bgs. Soil samples were analyzed for DRO,
VOCs, and semi-volatile organic compounds (SVOCs) as shown in Table 2.

On March 12, two direct push borings were placed near soil borings GP-11-CD6 and GP-11-CD5,
respectively, to collect groundwater grab samples AQCD1 and AQCD2. A field duplicate (AQCD7)
was collected at location AQCD1. Groundwater grab samples were analyzed for DRO, VOCs, anions,
dissolved manganese, and methane, ethane, and ethene (MEE) as shown in Table 5.

333 USTE

A total of 10 direct push borings for soil samples were placed near UST E (Figure 7). Seven planned
DP borings (GP-11-E5 through -E11) were drilled during the week of March 3. Three step-out DP
borings (GP-11-E12 through -E14) were placed during the week of March 10 following receipt of
preliminary laboratory GRO and DRO results.

Atlocation GP-11-E11, the field test kit GRO results exceeded the step-out criteria of 10 mg/kg;
laboratory GRO data was even higher. According to the decision criteria, a step-out boring was
required radially outward from GP-11-E11. However, due to the presence of building 16, a step-out
boring to the south or southwest was not possible. Step-out boring GP-11-E12 was therefore
placed in the next most accessible but reasonable location to the northwest, which was also closer
to the former dispenser island.

Results from locations GP-11-E7 through -E9 and results from sampling performed by Ridolfi in
2007 showed no soil detections of GRO or DRO southeast of the former location of Tank E; however
there have been detections of petroleum in groundwater in MW-06. To determine if another
potential source of contamination in MW-06 exists two direct push borings (GP-11-E13 and GP-11-
E14) were placed downgradient of MW-06. DP boring GP-11-E13 contained a strong gasoline odor
and wood chips at approximately 4.5-5.5 ft bgs. The wood chips also had a strong odor. Despite the
strong odor, there were no detections of GRO in the field test kit at location GP-11-E13. To
determine if the wood chips were localized to GP-11-E13, an additional boring was placed 15 ft
downgradient. Similar results were found in GP-11-E14.

Twenty-one soil samples for laboratory analysis were collected at depths ranging from 0 to 15 ft
bgs. Soil samples were analyzed for GRO, DRO, and VOCs as shown in Table 2.
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Three DP borings (AQE1, AQEZ2, and AQE3) were placed to collect groundwater grab samples. AQE1
was placed near boring GP-11-E11 which recorded both the highest field test kit and laboratory
GRO results. AQE2 was placed halfway between MW-06 and MW-09 in accordance with the
decision criteria. AQE3 was placed near the southern corner of building 16 in the downgradient
path of potential contaminant migration from GP-11-E11.

Three groundwater grab samples were collected (one each from AQE1, AQE2, and AQE3).
Groundwater samples were analyzed for GRO, DRO, VOCs, anions, dissolved manganese, and MEE
as shown in Table 5.

3.3.4 USTS H THROUGH O

A total of nine direct push borings for soil samples were placed near USTs H through O (Figure 8).
Six planned boring locations (GP-06-H1 through -H6) were drilled during the week March 2 and
March 9. The three step-out boring locations (GP-06-H7 through -H9) were placed radially outward
from location GP-06-H3 during the week of March 16th following receipt of preliminary laboratory
DRO results. The test kit DRO result of 1,920 mg/kg at GP-06-H3 for the 10-12 ft depth interval
easily exceeded the step-out criteria; the corresponding laboratory data result of 3,000 mg/kg
received a few days later confirmed that an exceedance of the soil cleanup level was present at this
location.

During step-out sampling, DRO was again detected above the 500 mg/kg step-out decision criteria
at locations -H7 to the east and -H8 to the west. Due to the steepening slope and vegetation
present, an additional step-out boring to the west could not be obtained. Location -H7 was similarly
bounded by the steep slope to the north and boring -H4 to the east.

Eighteen soil samples for laboratory analysis were collected at depths ranging from 5-13 ft bgs. Soil
samples were analyzed for DRO and VOCs as shown in Table 2.

One DP boring for groundwater collection was attempted midway between -H1, -H2, and -H3. No
groundwater sample was collected due to insufficient yield.

335 USTP

A total of two DP borings for soil samples were placed near UST P during the week of March 6 to
depths up to 15 ft bgs (Figure 9). No step-out borings were planned or needed. The maximum
measured DRO via field test kit was 23 mg/kg, well below step-out criteria. Four soil samples for
laboratory analysis were collected at depths ranging from 0 to 14 ft bgs. Soil samples were analyzed
for PCB Aroclors and SVOCs as shown in Table 2.

Saturated soils were encountered in location GP-06-P1 below about 10 ft bgs. One DP boring for
groundwater sampling was attempted adjacent to GP-06-P1, but a groundwater sample could not
be collected due to a combination of high turbidity and insufficient yield.

3.3.6 USTSRANDS

A total of eight DP borings for soil samples were advanced in the vicinity of USTs R and S (Figure
10). Seven of the eight locations were drilled March 9-10, 2015. Soil boring GP-06-RS4, located
within the fenced enclosure, was drilled on March 17 following receipt of an access key from the
USCG.
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All borings at this location hit shallow refusal at 5 ft bgs or less despite repeated attempts to find
locations with deeper available soils.

Step-out borings were neither planned nor needed. The maximum measured DRO field test kit
measurement was 100 mg/kg, well below the step-out decision criteria of 500 mg/kg.

Nine soil samples for laboratory analysis were collected at depths ranging from 0 to 5 ft bgs. Soil
samples were analyzed for GRO, DRO, VOCs, and lead (Table 2).

Saturated soils were not encountered. A DP boring for a groundwater grab sample was not
attempted.

3.3.7 USTST,UANDV

A total of 13 DP borings for soil samples were advanced in the vicinity of USTs T, U, and V (Figure
11). Nine planned DP borings (GP-05-T1 through T3, GP-05-U1 through U3 and GP-05-V1 though
V3) were drilled during the week of March 16. Three step-out DP borings (GP-05-TUV1 through
TUV4) were placed the same week. Unlike the other USTs, step-out decision-making at USTs T, U,
and V relied solely on UVF-3100 test kit data, because preliminary laboratory data was not
available within the timeframe of the field mobilization. Step-out locations were placed radially
outward from GP-05-T1 and GP-05-T2. Although test kit DRO results were above the decision
criteria of 500 mg/kg at locations GP-05-V1 and GP-05-V3, step-out borings to the west and north
were not possible at these locations due to the presence of the active septic tank to the west and the
steep slope drop-off to the north.

Twenty-eight soil samples for laboratory analysis were collected at depths ranging from 0 to 12 ft
bgs. Soil samples were analyzed for DRO and VOCs as shown in Table 2.

One groundwater grab sample (AQTUV1) was collected near soil boring location GP-05-T3, which
had the highest soil test kit screening result. The groundwater sample was analyzed for DRO, VOCs,
anions, dissolved manganese, and MEE as shown in Table 5.

3.4 UVF-3100A FIELD TESTS

Soil samples from every depth interval were analyzed using SiteLab’s portable UVF Analytical Test
Kit UVF-3100A (UVF-3100A). The UVF tests were conducted in the field for either the gasoline
range organics (GRO) or extended diesel range organics (EDRO). Due to instrument’s inability to
store more than one calibration (GRO or EDRO, but not both), the most appropriate analyte was
selected for each UST based on prior knowledge of the USTs former contents. The UVF field test
results for all soil locations and all depths are tabulated in Table 6. For comparison, Table 6 also
includes the respective laboratory results for NWTPH-Dx and Northwest Total Petroleum
Hydrocarbon method for volatile petroleum products (NWTPH-Gx).

A plot of laboratory data versus field test kit DRO measurements was created to evaluate the
performance of the field test kit data relative to the laboratory data and to determine if the step-out
criteria of 500 mg/kg (via field test kit) was appropriate (Figure 14). Lines representing the Method
A cleanup level (2,000 mg/kg; red line) and the field test kit step-out decision criteria (500 mg/kg;
green line) have been added for clarity.

For statistical comparison of the UVF-3100A and laboratory data, a linear regression of the natural
log (In) of the diesel-range results was completed (Figure 14). The best-fit line has a square of the
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correlation coefficient r (R?) of 0.72. While the field test DRO results were in general agreement
with the lab results, the field test kit results did not typically provide an exact match to the
laboratory DRO results. Contributing factors for this discrepancy include one or more of the
following scenarios:

e Sample homogeneity. Because the UVF field test is performed on a different sample volume
than that for the laboratory analyses, measuring concentrations of GRO and EDRO is
dependent on the homogeneity of the sample matrix.

e Sampling techniques. The samples analyzed by the laboratory were taken through a more
rigorous extraction process than the UVF-3100A samples, which were simply shaken in
methanol for ~5 minutes.

e Methodological differences. The UVF field test kit and the laboratory NWTPH-Dx method
measure different ranges of carbon-containing compounds. The UVF-3100A field kit is
calibrated to measure an extended range of hydrocarbons (C10 to C36) that includes both
diesel and oil range hydrocarbons whereas NWTPH-Dx only measures up to about C30.
Furthermore, the NWTPH-Dx method reports DRO and MRO as separate measured
concentrations.

e Errors due to dilution. Due to its fairly narrow measurement range, samples with high
concentrations of petroleum hydrocarbons for the UVF field test kit sometimes required
multiple dilutions. Field dilutions were not performed using the more exact volumetric
glassware available in a lab setting, thus introducing more potential error in the field test kit
results.

o Dilution range exceedances. For samples with very high concentrations of petroleum
hydrocarbons, the extra dilutions to allow sample measurement were occasionally not
performed when the sample concentration was already clearly over the decision-making
criteria. Thus, the reported field test kit concentration may have been truncated at the
upper calibration standard available for the greatest dilution performed.

Figure 14 further illustrates that there were no samples with field test kit data less than 500 mg/kg
for which the laboratory data was also greater than 2,000 mg/kg. This information indicates that
the step-out decision criteria of 500 mg/kg was an effective field threshold for delineating soil DRO
contamination in excess of the Method A clean-up level.

Of the UVF-3100A test results for GRO, none of the samples had concentrations greater than the
corresponding laboratory GRO results. GRO is volatile and losses can occur when exposed to air.
The 5-gram aliquot for the UVF-3100A analysis was weighed on an open-air balance. The 5-gram
aliquot for the laboratory analysis was collected by EPA Method 5035, which uses a syringe to
transfer soil from in situ directly into a 40-mL vial with methanol preservative. Sample aliquots for
the laboratory analyses were immersed in the extraction fluid for 2-3 days because of the time
required for delivery to the lab and log-in procedures before analysis, while sample aliquots for the
UVF-3100A analyses were performed in the field within 15 minutes of collection. A longer
extraction period can extract more GRO over time when concentrations are higher.

The UVF-3100A results were used for screening purposes only. Within each boring, the UVF results
helped guide the selection of the sample depth intervals for laboratory analyses. The UVF results
were also used to guide the step-out decision making criteria when preliminary laboratory data
was not available. In these situations, the decision-making criteria in the QAPP Figures 13 and 14
were followed for the depth-dependent sample selection and the step-out locations. In addition,
UVF results were also used to notify the lab when higher concentrations were expected.
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3.5 LABORATORY ANALYSES

Phase II soil and groundwater samples were shipped or delivered to Analytical Resources, Inc.,
(ARI) in Tukwila, Washington for laboratory analysis. ARI is a DoD Environmental Laboratory
Accreditation Program (ELAP) certified laboratory. The exact suite of analyses for each UST or UST
grouping varied based on the former UST contents and prior groundwater data in accordance with
the approved QAPP and Tech Memo (USACE, 2014; 2015a).

Soil analyses included the following:

NWTPH-Dx for Diesel-range and oil-range petroleum hydrocarbons
NWTPH-Gx for Gasoline-range petroleum hydrocarbons

EPA Method 8260C for VOCs

EPA Method 8270D Selective Ion Monitoring (SIM) for SVOCs

EPA Method 8082 for PCB Aroclors

EPA Method 6020 for total lead

Groundwater analyses included the following:

NWTPH-Dx for Diesel-range and oil-range petroleum hydrocarbons
NWTPH-Gx for Gasoline-range petroleum hydrocarbons

EPA Method 8260C for VOCs

EPA Method 6020 for dissolved manganese (Mn)

EPA Method 300.0 for nitrate and sulfate

RSK-175 for methane, ethane, and ethane

Tables 2 and 5 list all soil and groundwater samples collected and their respective laboratory
analyses. For Methods 8260 and 8270, the target analyte lists were limited to petroleum-related
analytes in accordance with the QAPP and revised QAPP worksheets (USACE, 2014; 2015).

3.6 DATA QUALITY AND USABILITY

This section provides a summary of overall data quality and usability. A detailed data usability and
assessment review is presented in Appendix E. Data validation reports are presented in Appendix F.

Field QC samples such as matrix spike (MS)/matrix spike duplicates (MSDs), field duplicates,
rinsate blanks, and trip blanks were collected to determine the quality of the field data. Laboratory
QC samples included method blanks, surrogate spikes, laboratory control samples (LCSs), and
MS/MSDs.

Stage 2a data validation was performed on all laboratory analytical data. A summary and details of
the data validation findings are provided in Appendices E and F, respectively. The data validation
narratives indicate that the sample analyses generally met the QC criteria set forth in the QAPP
(USACE, 2014). Results associated with QC outliers were appropriately qualified by data validators.
No data were rejected.

Field measurements were collected from groundwater wells and soil borings. All measurements

were made following standardized procedures by personnel familiar and knowledgeable with the
instrument(s).
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3.6.1 ELEVATED DETECTION LIMITS

Each analytical method used during the investigation was chosen because it has a Limit of
Quantitation (LOQ) at or below the level of concern. For each analyte, the QAPP provided a Project
Quantitation Limit Goal (PQLG) as the goal that the laboratory was to achieve to provide analytical
results at or below regulatory comparison criteria (USACE, 2014).

In practice, actual reported sample quantitation limits (SQLs) may be elevated in some samples due
to matrix interference or the presence of high concentrations of other target analytes.

Note that the laboratory LOQ for ethylene dibromide (0.2 pg/L; EDB) via Method 8260 in
groundwater exceeded the Method A groundwater cleanup level of 0.01 pg/L. EDB was not
detected in any wells above the cleanup level during the June 2014 (Phase I) investigation via low-
level analysis (8260 SIM); therefore, EDB via low-level analysis was removed from the Phase II
groundwater analyses (USACE, 2015a). However, the laboratory data for groundwater via Method
8260 still reported EDB even though the LOQ for EDB via the standard Method 8260 was known to
exceed the cleanup level. As such and per the approved QAPP, Phase II EDB groundwater data via
the standard Method 8260 are not to be used to make comparisons to the groundwater cleanup
levels in this SI report.

Except for EDB, elevated non-detect SQLs that exceed regulatory cleanup criteria are highlighted in
the data tables and are listed below. The impact of the elevated SQLs on usability is discussed in
Section 4.3.

UST A/B soil samples:
e The SQL for benzene exceeded cleanup levels in one sample.

UST C/D soil samples:
o The SQL for benzene exceeded cleanup levels in 9 samples.
e The SQL for methyl tert-butyl ether (MTBE) exceeded the cleanup level in one sample.

UST E soil samples:
e The SQL for benzene exceeded the cleanup level in two samples.

USTs H through O soil samples:
o The SQL for benzene exceeded the cleanup levels in three samples.

USTP
e No SQLs exceeded cleanup levels.

USTsRand S
e No SQLs exceeded cleanup levels.

USTs T, U,and V
e No SQLs exceeded cleanup levels.

3.7 DEVIATIONS FROM QAPP

The following deviations from the QAPP are noted:
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e Ferrous iron (a field measurement) was not measured during groundwater sampling at
MW-08 due to inadvertent omission.
e A step-out soil boring sample could not be placed south of GP-11-E11 due to the presence of
building 16. The step-out boring -E12 was placed radially outward to the northwest.
o NWTPH-Gx analysis was planned for all UST E grab samples; however, the field crew
neglected to fill a sample bottle for GRO for grab sample AQE1. All other analyses (DRO,
VOCs, metals, etc) were collected and measured at AQE1. Once the omission was discovered
approximately 6 weeks after recommended holding time (8 weeks after sampling), extra
saved sample volume from AQE1 was immediately analyzed for GRO.

SECTION 4 — NATURE AND EXTENT OF CONTAMINATION

4.1 BACKGROUND AND REFERENCE CRITERIA

Reference soil samples were not collected. Ecology has published regional 90th percentile value
background levels for the Puget Sound Basin region for several inorganic constituents including
lead (Ecology, 1994). Only lead concentrations are of interest because contamination under
investigation is constrained to petroleum-related compounds. Lead analysis was only conducted at
USTs R and S in accordance with the QAPP and revised QAPP worksheets (USACE, 2014; 2015a).
The published Puget Sound regional 90th percentile value for lead is 24 mg/kg.

State or regional background values for groundwater do not exist. Cantonment monitoring well
(MW-01) is located upgradient of all Cantonment Area USTs and contaminated sites and therefore
represents a background sample. MW-01 was analyzed in Phase I (June 2014) for GRO, DRO, VOCs,
lead, dissolved manganese, anions, and MEE (USACE, 2014).

4.2 COMPARISON CRITERIA

In accordance with the Consent Order and approved QAPP, MTCA cleanup levels are used to
evaluate analytical data generated during this sampling effort. Method A is designed for cleanups
that are relatively straight-forward or involve only a few hazardous substances. On this basis, the
approved QAPP (USACE, 2014; 2015a) uses Method A Soil Cleanup Levels for Unrestricted Land
Uses (WAC 173-340-900, Table 740-1) as the primary criteria for comparison for the Makah AFS
UST investigation.

4.3 CHEMICAL SPECIFIC CALCULATIONS

The presence of non-detects in chemical datasets can present a challenge when calculating cPAH
Total Toxic Equivalent Concentrations (TTECs), total PCBs, or total naphthalenes. Various
methodologies have historically been used that range from substituting zero to the sample
quantitation limit for non-detects. The common procedure of substituting one-half of each sample
quantitation limit for non-detects can cause the least precise measurements (non-detects with high
SQLs) to heavily influence the resulting TTEC or PCB total.

To address this problem, Helsel (2012) recommends using the nonparametric Kaplan-Meier (KM)
statistical method to estimate the mean of a data set; the total is then computed by multiplying the
mean by the number of target analytes. For datasets with more than 50% non-detects, the KM
procedure is not recommended due to the unacceptable increase in estimation errors. For datasets
with 50-80% non-detects and small sample sizes (less than 50 observations), Helsel (2012)
recommends robust Regression on Order Statistics (ROS) for computing descriptive statistics with
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data containing non-detects. ROS is suitable for small and large data sample sizes for which the
proportion of non-detects does not exceed 80%.

4.3.1 CPAHS TOTAL Toxic EQUIVALENT CALCULATIONS

Method A cleanup levels for cPAHs in soil are presented as benzo(a)pyrene (BaP) equivalents, also
known as a Total Toxic Equivalent Concentration (TTEC). MTCA uses the toxicity equivalent factor
(TEF) methodology to evaluate toxicity and assess the risks for carcinogenic polycyclic aromatic
hydrocarbons (cPAHs). WAC 173-340-900 Table 708-2 provides TEFs for the following cPAHs:
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, chrysene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene. Using TEF methodology, TTECs are
calculated for each sample in which cPAHs were analyzed using four methods:

Substitution of zero for non-detects;

Substitution of one-half the sample quantitation limit for non-detects;
Kaplan-Meier estimation using EPA’s ProUCL software; and

Robust ROS using EPA’s ProUCL software.

When one or more results from the above four method differ, the discrepancy is discussed in
further detail relative to the most appropriate method for that particular sample.

The analytical laboratory did not report benzo(b)fluoranthene and benzo(k)fluoranthene
individually. Instead, the lab reported “Total benzofluoranthenes” which includes the (b), (k), and
(j) isomers, and therefore represents a conservative estimate of the (b) and (k) isomers due to the
unknown contribution of the (j) isomer. The (b) and (k) isomers share the same TEF of 0.1, whereas
the (j) isomer does not have a TEF (WAC 173-340-900 Table 708-2). Total benzofluoranthenes
were therefore assigned a TEF of 0.1 for the cPAH TTEC calculation.

4.3.2 TOTAL PCBS

The Method A soil cleanup level of 1 mg/kg for PCBs represents a total value for all PCBs. PCBs
were only analyzed in soil at UST P. Because all PCB data were non-detect, calculation of PCB totals
using Kaplan-Meier or robust ROS techniques is not appropriate. The PCB totals were set equal to
the highest individual sample quantitation limit.

4.3.3 TOTAL NAPHTHALENES

The Method A soil cleanup level of 5,000 mg/kg for naphthalanes represents a total value for
napthalane, 1-methylnaphthalene, and 2-methylnaphthalene. These chemicals were analyzed in soil
at USTs C/D and P. Total naphthalenes were calculated by substituting either zero or one-half the
SQL for non-detects. Kaplan-Meier estimation and robust ROS are not appropriate for the small
number (3) of target analytes.

4.4 DISCUSSION OF ANALYTICAL RESULTS

The discussion of laboratory analytical results that follows is based on those chemicals that were
reported at concentrations or non-detect concentration greater than their cleanup level in one or
more samples in one or more media.

441 USTA

This section summarizes the analytical results of chemicals detected in soil and groundwater near
UST A.
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44.1.1 SolL

All soil samples were analyzed for DRO and petroleum-related VOCs.

As shown in Table 8, DRO was reported in 12 of 14 soil samples, with a maximum concentration of

4,000 mg/kg at location GP-11-A6-8. DRO concentrations exceeded the Method A soil cleanup level
of 2,000 mg/kg in 2 of 12 soil samples. MRO was reported in 6 of 14 soil samples, with a maximum

concentration of 160 mg/kg at GP-11-A6-8. No MRO detections exceeded the Method A soil cleanup
level of 2,000 mg/kg.

One VOC (toluene) was reported in 9 of 14 soil samples, with a maximum concentration of 2.40
ng/kg at location GP-11-A4-8. Benzene was reported as non-detect at an elevated SQL of 90 ug/kg
at location GP-11-A4-12; which exceeds the Method A soil cleanup value of 30 pg/kg. Although
benzene is required for analysis for DRO releases, it is more commonly associated with gasoline.
Heavier fuels such as diesel fuel typically have much less benzene present. Given that UST A only
stored diesel fuel and benzene was non-detect in all other soil samples with SQLs below the Method
A cleanup level of 30 pg/kg, the presence of benzene in soil above the cleanup level is unlikely.

4.4.1.2 GROUNDWATER

The groundwater grab sample AQA1 was analyzed for DRO, VOCs, anions, dissolved manganese,
and MEE. DRO was detected at 730 pg/L (estimated) and exceeded the Method A groundwater
cleanup level of 500 pg/L. MRO was detected at 170 (estimated) pg/L and did not exceed the
Method A groundwater cleanup level of 500 pug/L. All VOCs were non-detect.

Among the non-regulated parameters, dissolved manganese, nitrate, sulfate, and methane gas were
detected.

4.4.2 USTSCANDD

This section summarizes the analytical results of chemicals detected soil and groundwater near
USTs C and D.

4.4.2.1 SoIL
All soil samples were analyzed for DRO, VOCs, and SVOCs.

As shown in Table 9, DRO was reported in 43 of the 48 soil samples, with a maximum estimated
concentration of 34,000 mg/kg at location GP-11-CD6-5. DRO concentrations exceeded the Method
A soil cleanup level of 2,000 mg/kg in 15 of 48 soil samples. MRO was reported in 27 of 48 soil
samples, with a maximum concentration of 1,400 mg/kg at location GP-11-CD2-10. No MRO
detections exceeded the Method A soil cleanup level of 2,000 mg/kg.

Naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene were reported in all but a few
samples, with a calculated maximum total naphthalenes concentration of 205 mg/kg at location GP-
11-CD5-5. Total naphthalenes exceeded the soil cleanup level of 5 mg/kg in 11 samples.

Six VOCs (benzene, ethylbenzene, m,p-xylenes, naphthalene, o-xylene, and toluene) were reported
in one or more samples. Toluene was detected in the largest number of samples (28), with a
maximum concentration of 4.6 pg/kg. Naphthalene and total naphthalenes exceeded the soil
cleanup level in three samples (GP-11-CD5-10, GP-11-CD6-5, and GP-11-CD6-10). Benzene was
non-detect in 8 samples with an SQL greater than the soil cleanup level of 30 mg/kg. MTBE was
non-detect in one sample with an SQL greater than the soil cleanup level of 100 mg/kg.
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Polycyclic aromatic hydrocarbons (PAHs) were reported in 43 of 48 samples, with an individual
maximum concentration of 4,600 pg/kg (total benzofluoranthenes) at location GP-11-CD2-10.
Benzo(a)pyrene concentrations exceeded the soil cleanup level of 100 pg/kg in five samples; the
maximum benzo(a)pyrene concentration was 2,400 pg/kg. Benzo(a)pyrene was reported as non-
detect at 450 pg/kg in sample GP-11-CD5-5, which exceeded the soil cleanup level of 100 pg/kg. All
non-detect PAHs in this sample had similarly elevated SQLs. The elevated DRO concentration
(24,000 mg/kg) in sample GP-11-CD5-5 required sample dilution which contributed to the elevated
SQLs.

Benzo(a)pyrene TTECs (all calculation methods) exceeded the soil cleanup level in six samples. Due
to elevated non-detect SQLs, the benzo(a)pyrene TTEC calculated with non-detects set equal to
one-half the SQL also exceeded the soil cleanup level in sample GP-11-CD5-5. Only one of the PAHs
used in the TTEC calculation (chrysene) was estimated (300 pg/kg). Given that non-detects
represent greater than 80% of the input data, the KM and robust ROS methods for calculating TTEC
are not recommended. Given that the non detect SQL for benzo(a)pyrene in sample GP-11-CD5-5
also exceeded the cleanup level, a statement that this sample is clean with respect to the
benzo(a)pyrene cleanup level cannot be made.

4.4.2.2 GROUNDWATER

The groundwater grab samples AQCD1, AQCD2, and field duplicate AQCD7 were analyzed for DRO,
VOCs, anions, dissolved manganese, and MEE (Table 7). The maximum DRO and MRO
concentrations (10,000 and 490 pg/L, respectively) were detected at AQCD2. DRO was detected
above the Method A groundwater cleanup level in all samples.

VOCs (benzene, ethylbenzene, and naphthalene) were detected in one or more samples. Toluene
was only detected at AQCD2. Napthalene (210 ug/l) was the only VOC detected above its
corresponding Method A cleanup level (i.e. 160 ug/1)..

Monitoring wells MW-05 and MW-08 were analyzed for GRO, DRO, VOCs, anions, dissolved
manganese, and MEE. DRO was detected at both MW-05 and MW-08 (2,200 and 280 pg/L,
respectively). MRO was only detected at MW-05. No VOCS were detected.

Among the non-regulated parameters, dissolved manganese, nitrate, sulfate, and methane gas were
detected.

443 USTE

This section summarizes the analytical results of chemical detected soil and groundwater near UST
E.

4.4.3.1 SolL
All soil samples were analyzed for DRO, GRO, and VOCs.

As shown in Table 10, GRO was detected in 3 of the 21 soil samples, with a maximum concentration
of 1,900 mg/kg at location GP-11-E11-10. All GRO detections exceeded the MTCA A cleanup level of
100 mg/kg. DRO was reported in 10 of 21 soil samples, with a maximum concentration of 69 mg/kg
at location GP-11-E6-10. MRO was reported in 6 of 21 soil samples, with a maximum concentration
of 340 mg/kg at location GP-11-E13-10. No DRO or MRO detections exceeded their cleanup levels of
2,000 mg/kg.
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VOCs (benzene, ethylbenzene, m,p-xylenes, naphthalene, o-xylene, and toluene) were detected in 13
of 21 soil samples. The highest VOC concentrations were detected at locations GP-11-E6-10 and GP-
11-E11-10. Toluene was detected in the largest number of samples (9), with a maximum
concentration of 130 pg/kg at GP-11-E6-10.

Benzene was detected in one sample (GP-11-E6-10) at a concentration of 41 ug/kg (estimated) that
exceeded its cleanup level of 30 pg/kg. No other VOCs were detected above their cleanup levels.

In all three samples (GP-11-E6-10, GP-11-E11-10, GP-11-E11-15) GRO was also present at a
concentration that exceeded its soil cleanup level. Benzene was also reported as a non-detect with
an SQL greater than the cleanup level of 30 pug/kg in two samples (GP-11-E11-10 and GP-11-E11-
15).

4.4.3.2 GROUNDWATER

The groundwater grab samples AQE1, AQE2, and AQE3 were analyzed for GRO, DRO, VOCs, anions,
dissolved manganese, and MEE. GRO was detected in AQE1 and AQEZ2, with a maximum
concentration of 27,000 (estimated) pg/L at AQE1, located adjacent to soil boring GP-11-E11. DRO
was detected in AQE1 and AQEZ2, with a maximum concentration of 730 ug/L at AQE1. MRO was not
detected in any samples. GRO and DRO detections exceeded the Method A groundwater cleanup
level at AQE1.

VOCs (benzene, ethylbenzene, m,p-xylene,naphthalene, o-xylene, and toluene) were detected in one
or more samples, with the maximum concentrations generally reported at AQE1.

Among the non-regulated parameters, dissolved manganese, nitrate, sulfate, and methane gas were
detected.

4.4.4 USTS H THROUGH O

This section summarizes the analytical results of chemicals detected in soil near USTs H through O.
All soil samples were analyzed for DRO and VOCs.

As shown in Table 11, DRO was detected in all 18 soil samples with a maximum concentration of
3,000 mg/kg at location GP-06-H3-12. DRO concentrations exceeded the Method A soil cleanup
level of 2,000 mg/kg in 1 of 18 soil samples. MRO was detected in 17 of 18 soil samples with a
maximum concentration of 1,500 mg/kg at location GP-06-H1-5. No MRO detections exceeded the
Method A soil cleanup level of 2,000 mg/kg.

VOCs (benzene, ethylbenzene, m,p-xylenes, napththalene, o-xylene, and toluene) were detected at
one or more locations. No VOC detections exceeded soil cleanup levels.

Benzene had non-detect SQL that exceeded the soil cleanup level in two samples (GP-06-H3-10 and
GP-06-H3-12). Although benzene is required for analysis for DRO releases, it is more commonly
associated with gasoline. Heavier fuels such as diesel fuel typically have much less benzene present.
Given that USTs H through O only stored diesel fuel for fueling the power house, and all other
benzene detections at the site are well below the Method A cleanup level of 5 mg/kg, the presence
of benzene in soil above the cleanup level at USTs H-O is unlikely.
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44.5 USTP
This section summarizes the analytical results of chemicals detected in soil near UST P. All soil

samples were analyzed for SVOCs and PCB Aroclors.

As shown in Table 12, one or more cPAHs were reported in 3 of 4 soil samples, with a maximum
concentration of 17 pg/kg for total benzofluoranthenes at location GP-06-P2-10. TTEC of cPAHs via
all four calculation methods are below the benzo(a)pyrene soil cleanup level of 100 ug/kg. PCB
Aroclors were non-detect in all samples.

No chemicals were detected at concentrations in excess of soil cleanup levels.

4.4.6 USTSRANDS
This section summarizes the analytical results of chemicals detected in soil near USTs R and S. All

soil samples were analyzed for GRO, DRO, VOCs, and lead.

As shown in Table 13, GRO was non-detect in all samples. DRO and MRO were detected in all nine
samples, with maximum concentrations of 110 and 390 mg/kg, respectively, at location GP-06-RS8-
2.No DRO or MRO detections exceeded the Method A soil cleanup level of 2,000 mg/kg.

Toluene was detected in 8 of 9 soil samples, with a maximum concentration of 1.2 (estimated)
ng/kg. Naphthalene was detected in one soil sample with a concentration of 2.70 (estimated) pg/kg
at location GP-06-RS4-3. No VOC detections exceeded soil cleanup levels.

Lead was detected in all nine soil samples, with a maximum concentration of 20.6 mg/kg at location
GP-06-RS7-3. No lead detections exceeded the soil cleanup level of 250 mg/kg.

4.4.7 USTST,U ANDV

This section summarizes the analytical results of chemicals detected soil and groundwater near
USTs T, U,and V.

4.4.7.1 SolL

All soil samples were analyzed for DRO and VOCs.

As shown in Table 14, DRO was detected in 27 of 28 samples with a maximum concentration of
2,100 mg/kg at location GP-05-T3-12. DRO concentrations exceeded the Method A soil cleanup
level of 2,000 mg/kg in 1 of 28 soil samples. MRO was detected in 27 of 28 samples with a

maximum concentration of 1,600 mg/kg at location GP-05-TUV4-3. No MRO detections exceeded
the Method A soil cleanup level of 2,000 mg/kg.

VOCs (benzene, ethyl benzene, m,p-xylenes, naphthalene, o-xylene, and toluene) were detected in
one or more of the soil samples. No VOC concentrations exceeded soil cleanup levels.

4.4.7.2 GROUNDWATER

The groundwater grab sample AQTUV1 was analyzed for DRO, VOCs, anions, dissolved manganese,
and MEE. DRO was detected at 900 pg/L which exceeds the groundwater cleanup level of 500 pg/L.
MRO was detected at 250 pg/L.

All VOCs were non-detect.
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Among the non-regulated parameters, dissolved manganese, nitrate, and sulfate were detected.

4.4.8  MONITORING WELLS

This section discusses long-term trends for all wells. Plots showing available long-term DRO and
GRO concentrations (since 2003) in groundwater are shown in Figures 12 and 13. Only wells with
at least one detection are included. Non-detects are plotted at their SQL.

DRO in groundwater has been detected in at least five Cantonment Area wells since 2003 (MW-03,
MW-05, MW-06, MW-07, and MW-08). Figure 12 shows that DRO concentrations in MW-05 and
MW-06 have been variable, but frequently exceed the groundwater cleanup level of 500 pg/L. With
the exception of one data point in 2012, DRO concentrations in MW-03, MW-07, and MW-08 have
remained consistently below the groundwater cleanup level of 500 ug/L.

GRO in groundwater has only been detected in the cantonment wells at MW-06. Figure 13 shows a
decreasing trend in concentration over time, with the most recent concentrations at approximately
5,000 pg/L which exceeds the cleanup level of 1,000 pg/L.

Figure 15 shows DRO and GRO concentrations and groundwater elevations (since 2010) for MW-

06. In general, there is an inverse relationship in which DRO and GRO concentrations decrease as
groundwater elevations increase.

SECTION 5 — RESULTS AND CONCLUSIONS

This section summarizes the results of the investigation for each UST or UST grouping and presents
conclusions for use in subsequent corrective action and potential closure decision-making for
individual UST sites. Table 15 summarizes the findings by UST.

5.1 USTA

Fourteen soil and one groundwater sample(s) were collected and analyzed for compounds
associated with petroleum hydrocarbon contamination. DRO exceeded the soil cleanup level in two
samples (GP-11-A4-12 and GP-11-A6-8) ranging from 4-12 ft bgs. Both samples are centrally
located between the adjacent buildings. No soil exceedances were observed in samples immediately
adjacent to the existing buildings. Benzene was non-detect in all samples; however, the SQL
exceeded the soil cleanup levels in one of the two samples with DRO exceedances. Benzene is more
commonly associated with gasoline; thus the actual presence above soil cleanup levels is unlikely.
All historical documentation indicates that UST A stored diesel fuel.

DRO in groundwater exceeded the cleanup level in AQA1. The downgradient monitoring well, MW-
04, was not sampled during the Phase Il investigation; however, in past sampling DRO has been
non-detect. This suggests that the contamination in groundwater near AQA1 has not migrated
downgradient to MW-04.

5.2 USTsCANDD

Forty-eight soil, three groundwater (grab), and two groundwater monitoring well samples were
collected and analyzed for compounds associated with petroleum hydrocarbon contamination.

DRO exceeded the soil cleanup level during the planned and step-out stages of sample collection.
However, all perimeter sample locations at UST C and D were non-detect or below the soil cleanup
levels, indicating that the soil investigation successfully delineated the extent of the soil
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contamination. Soil under buildings 14 and 18 was inaccessible during the Phase II investigation.
Further sampling may be necessary to determine if there is contamination above cleanup levels
under both buildings. The highest DRO detections were located immediately adjacent to UST D (i.e.
-CD1, -CD2, and -CD3) and downgradient in the middle of the street (i.e. -CD5, -CD6, -CD16). The
highest concentrations ranged in depth from 0 to 10 ft bgs but did not exceed the soil cleanup level
below 10 ft bgs at any location.

Total naphthalenes and cPAHs as TTECs in excess of soil cleanup levels were also observed at
several locations, generally in association with elevated soil DRO. The most notable exception
occurred at location GP-11-CD13, where cPAH as TTECs exceeded the soil cleanup level
significantly in the 0 to 5 ft bgs depth interval and DRO was very low or non-detect for 0 to 5 and 5
to 10 ft bgs intervals, respectively. Carcinogenic PAHs as TTEC were well below the soil cleanup
level for all depth intervals at the two upgradient soil sampling locations (-CD12 and -CD18), which
suggests that the cPAH exceedance at CD13 may be an isolated occurrence not associated with the
UST C and D petroleum release.

Naphthalene in groundwater exceeded the cleanup level in groundwater grab sample AQCD2. DRO
in groundwater exceeded cleanup levels in both groundwater grab sample locations AQCD1 and
AQCD2 and downgradient well MW-05. DRO concentrations at the AQCD1 and AQCD2 locations
were higher than the DRO concentration in MW-05, suggesting that the groundwater plume is
steadily progressing downgradient. However, concentrations at MW-05 have also been slightly
increasing since 2013 which could mean there is a continuing source of contamination contributing
to the groundwater plume. DRO was detected at concentrations below the cleanup level in MW-08,
which is located downgradient of MW-05. Further groundwater sampling downgradient of AQCD1
may be necessary to further delineate the extent of contamination. Although downgradient
monitoring wells MW-07 and MW-02 are historically non-detect, results from the Phase II
investigation indicate the soils beneath the road may be acting as a conduit for contamination.

53 USTE

Twenty-one soil, three groundwater grab, and two groundwater monitoring well samples were
collected and analyzed for compounds associated with petroleum hydrocarbon contamination. GRO
and benzene were detected above their respective soil cleanup levels in one or more samples
ranging from 5-15 ft bgs. Benzene was non-detect with SQL exceeding the cleanup level in 2 or
more samples. All non-detect SQL exceedances occurred in samples that had GRO concentrations in
exceedance of cleanup levels.

The greatest GRO detections occurred near the approximate center of the former UST (GP-11-E6)
and to the west (GP-11-E11) adjacent to building 16. The extent of contamination to the west could
not be determined due to the presence of building 16. There were no detections of GRO in samples
down gradient of GP-11-E11 at GP-11-E7 and -E8 indicating the contamination at -E11 was
localized to the release area.

GRO and DRO exceeded the groundwater cleanup levels in the grab sample AQE1 located near GP-
11-E11 but were estimated below their corresponding LOQs at AQE2. The source of the DRO is
unknown; all historical documents indicate that UST E contained gasoline.

GRO also exceeded the groundwater cleanup level and DRO was detected just below the
groundwater cleanup level in downgradient well MW-06. Soil samples collected nearest to MW-06
(i.e.-E13, -E14) produced samples with a petroleum odor, but analytical results were non-detect for
GRO with low concentrations of DRO and MRO. GRO was not detected in soil samples GP-11-E7, -E8
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and -E9 located immediately downgradient from GP-11-E11 and between UST E and MW-06. This
supports the theory that the contamination detected in GP-11-E11 and -E6 is localized and the
contamination found in MW-06 is from an alternate source. Another theory is that contamination
originated from UST E and migrated to MW-06 in the groundwater but did not impact the
surrounding soil (i.e., GP-11-E7, -E8 and -E9).

Furthermore, recent groundwater flow direction data indicates contamination at GP-11-E-11 would
flow more likely under building 16 and not towards MW-06. To further delineate contamination
that may have originated from UST E; soil and groundwater samples should be collected from
under building 16, between UST E and MW-06 and between MW-06 and AQE3.

54  USTP

Four soil samples were collected and analyzed for compounds associated with petroleum
hydrocarbon contamination. No target analytes exceeded soil cleanup levels.

5.5 USTsRAND S

Nine soil samples were collected and analyzed for compounds associated with petroleum
hydrocarbon contamination. No target analytes exceeded soil cleanup levels. Although the status of
the tanks is unconfirmed, no tanks were encountered during this investigation.

5.6 USTST, U, AND V

Twenty-eight soil and one groundwater grab sample(s) were collected and analyzed for compounds
associated with petroleum hydrocarbon contamination. DRO exceeded the soil cleanup level in one
sample (GP-05-T3-12) located near former UST T at a depth of 10-12 ft bgs. The sample was located
underneath the existing paved access road leading to the FAA facilities. One or more samples
collected near UST T had detected concentrations of DRO and MRO. DRO also exceeded the
groundwater cleanup level in the groundwater grab sample AQTUV1 taken adjacent to GP-05-T3.

5.7 CONCLUSIONS

USTs, B, F, W, Y1, Y2, and Y3 were not investigated as part of the SI because existing information, as
detailed in the QAPP (USACE, 2014), is considered sufficient for affirmative closure decisions at
these sites. SI results for UST P and USTs R and S did not exceed any threshold screening criteria
established in the QAPP (USACE, 2014, 2015a) that would indicate a potential need for corrective
action at these sites. For those UST sites (i.e. USTs A, C&D, E, H and T...) where results exceeded
applicable MTCA A cleanup levels, remedial options will be addressed in the corrective action plan
as required by the Consent Order. Possible future actions for each of the UST sites may include
active remediation to meet MTCA A cleanup levels, thereby supporting a No Further Action (clean
closure) determination by EPA or a risk-based closure which may include institutional controls or
similar restrictions. Future corrective action/closure decisions for each UST site will be made in
accordance with the terms of the Consent Order in consultation with the Makah Tribe and will be
based on the site history, previous response actions, SI data and results, and comparisons to
chemical and risk-based regulatory criteria that are identified in this SI Report.
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Table 1. Cantonment and Top Camp USTs

usT Former Contents Former Use (if known) Capacity in Year Pre-Phase Il known Tank Status Phase Il
gallons Installed MTCA A soil Investigation
exceedances
Cantonment Area
A No. 2 diesel fuel for emergency backup generators 8,000 1951 DRO Tank removed in 1989. Yes
B No. 2 diesel fuel for emergency backup generators 2,000 1979 None Tank removed in 1989. No
C No. 2 diesel (previously bunker fueling boilers operating 24 hrs/day 10,000 1979 DRO, MRO Tank removed in 1989. Yes
fuel, #4 diesel)
D No. 2 diesel (previously bunker fueling boilers operating 24 hrs/day 8,000 1976 DRO, MRO Tank removed in 1989. Yes
fuel, #4 diesel)
E Unleaded (previously leaded) motor vehicle refueling 2,050 1953 GRO Tank removed in 1989. Yes
gasoline
F No. 2 diesel motor vehicle refueling 550 1954 None Tank removed in 1989. No
G Waste chemicals pesticide rinse | Received pesticide rinse wastes from building 1,000 Est. 1975 Drainfield: Tank removed in 1989. No
43 Benzo(a)pyrene,
chromium
Y1 Gasoline (unleaded) motor vehicle refueling 2,000 1962 None Tank removed in 1989. No
Y2 Gasoline (super unleaded) motor vehicle refueling 2,000 1962 None Tank removed in 1989. No
Y3 Gasoline (regular leaded) motor vehicle refueling 3,023 1962 None Tank removed in 1989. No
Microwave Tower Site
H Diesel Fuel Fuel for Engineering Plant building 7,000 1960 DRO, MRO Tanks removed in 1988. Yes
| 10,000 1960
J 10,000 1960
K 10,000 1960
L 10,000 1960
M 10,000 1960
N 10,000 1960
0 10,000 1960
P Waste oil Stored waste oil 550 1960 None Tank removed in 1988. Yes
R Diesel fuel 550 1951 No data. Status unconfirmed: Tank reported abandoned in place (Radian 1987). Yes
Memo dated 28 September 1988 indicates that one above ground and one
below ground tanks were removed at building 103. Either or both Tanks R
and S may have been the subject tanks removed. Tank not encountered
during Phase Il investigation.
S Gasoline (unleaded, leaded, and 200 Unknown No data. Status unconfirmed: Tank belonged to Navy and was listed as operational in Yes
super unleaded) Radian 1987 HER. Memo dated 28 September 1988 indicates that one above
ground and one below ground tanks were removed at building 103. Either or
both Tanks R and S may have been the subject tanks removed. Tank not
encountered during Phase Il investigation.
w Diesel Fuel 2,000 1959 None Status unconfirmed: Reported abandoned in place (Radian 1987). Memo No
data 28 September 1988 indicates that on above ground and one below
ground tanks were removed at building 103. UST W was listed by Radian as
being adjacent to Building 117, so memo listing may not be referring to UST
W.
Radar Dome Area
T Diesel Fuel 6,000 1953 No data. Tank removed in 1988. Tank was not encountered during Phase Il Yes
investigation.
U Diesel Fuel (#4) 550 1962 No data Tank removed in 1988. Tank was not encountered during Phase Il Yes
investigation.
\ Diesel Fuel 550 1953 No data Tank removed in 1988. Tank was not encountered during Phase Il Yes
investigation.
Former Building 102
Q Diesel Fuel 550 1951 None Status unconfirmed: Tank reported abandoned in place (Radian 1987). Tank No

not encountered during 2007/2008 soil investigation (Ridolfi 2008).




Table 2. Soil Analyses by UST

Analyses
Diesel-range and
Oil-range Gasoline-range
Start End PCB SVOCs Petroleum Petroleum
Depth | Depth | Sample Collection | Sample | Total Lead| Aroclors VOCs (8270D Hydrocarbons Hydrocarbons
Sample ID Location (ft bgs) | (ft bgs) Date & Time Type (6020) (8082) (8260C) SIM) (NWTPH-Dx) (NWTPH-Gx)
USTA
GP-11-A4-8 GP11A4 4 8 3/3/159:18 N 1 1
GP-11-A4-12 GP11A4 8 12 3/3/159:18 N 1 1
GP-11-A5-10 GP11A5 5 10 3/3/15 10:45 N 1 1
GP-11-A5-15 GP11A5 10 15 3/3/15 10:45 N 1 1
GP-11-A6-8 GP11A6 4 8 3/3/15 8:45 N 1 1
GP-11-A6-13 GP11A6 8 13 3/3/15 8:45 N 1 1
GP-11-A7-8 GP11A7 4 8 3/3/159:53 N 1 1
GP-11-A7-13 GP11A7 8 13 3/3/159:53 N 1 1
GP-11-A8-10 GP11A8 5 10 3/10/15 14:35 N 1 1
GP-11-A8-15 GP11A8 10 15 3/10/15 14:35 N 1 1
GP-11-A9-5 GP11A9 0 5 3/10/15 13:45 N 1 1
GP-11-A9-10 GP11A9 5 10 3/10/15 13:45 N 1 1
GP-11-A10-10 GP11A10 5 10 3/10/15 15:05 N 1 1
GP-11-A10-15 GP11A10 10 15 3/10/15 15:05 N 1 1
USTs C, D
GP-11-CD1-5 GP11CD1 0 5 3/4/15 10:30 N 1 1 1
GP-11-CD1-10 GP11CD1 5 10 3/4/15 10:30 N 1 1 1
GP-11-CD2-10 GP11CD2 5 10 3/4/15 7:55 N 1 1 1
GP-11-CD2-11 GP11CD2 10 11 3/4/15 7:55 N 1 1 1
GP-11-CD20-10 GP11CD20 5 10 3/11/15 13:25 N 1 1 1
GP-11-CD20-15 GP11CD20 10 15 3/11/15 13:25 N 1 1 1
GP-11-CD3-10 GP11CD3 5 10 3/4/15 9:00 N 1 1 1
GP-11-CD31-10 GP11CD3 5 10 3/4/159:10 FD 1 1 1
GP-11-CD3-15 GP11CD3 10 15 3/4/15 9:00 N 1 1 1
GP-11-CD4-5 GP11CD4 0 5 3/4/1511:10 N 1 1 1
GP-11-CD4-10 GP11CD4 5 10 3/4/15 11:10 N 1 1 1
GP-11-CD5-5 GP11CD5 0 5 3/4/15 14:00 N 1 1 1
GP-11-CD5-10 GP11CD5 5 10 3/4/15 14:00 N 1 1 1
GP-11-CD5-18 GP11CD5 15 18 3/4/15 14:00 N 1 1 1
GP-11-CD6-5 GP11CD6 0 5 3/4/15 14:40 N 1 1 1
GP-11-CD6-10 GP11CD6 5 10 3/4/15 14:40 N 1 1 1
GP-11-CD6-20 GP11CD6 15 20 3/4/15 14:40 N 1 1 1
GP-11-CD7-5 GP11CD7 0 5 3/4/15 12:50 N 1 1 1
GP-11-CD7-10 GP11CD7 5 10 3/4/15 12:50 N 1 1 1
GP-11-CD8-6 GP11CD8 0 6 3/3/15 14:02 N 1 1 1
GP-11-CD8-10 GP11CD8 6 10 3/3/15 14:02 N 1 1 1
GP-11-CD9-10 GP11CD9 5 10 3/3/1513:10 N 1 1 1
GP-11-CD91-15 GP11CD9 10 15 3/3/15 13:40 FD 1 1 1
GP-11-CD9-15 GP11CD9 10 15 3/3/1513:10 N 1 1 1
GP-11-CD10-5 GP11CD10 0 5 3/12/15 13:25 N 1 1 1
GP-11-CD10-10 GP11CD10 5 10 3/12/15 13:25 N 1 1 1
GP-11-CD11-5 GP11CD11 0 5 3/12/15 14:10 N 1 1 1
GP-11-CD11-10 GP11CD11 5 10 3/12/15 14:10 N 1 1 1
GP-11-CD12-5 GP11CD12 0 5 3/12/15 12:25 N 1 1 1
GP-11-CD12-10 GP11CD12 5 10 3/12/15 12:25 N 1 1 1
GP-11-CD13-5 GP11CD13 0 5 3/12/15 11:20 N 1 1 1
GP-11-CD13-10 GP11CD13 5 10 3/12/15 11:20 N 1 1 1
GP-11-CD14-5 GP11CD14 0 5 3/12/15 8:55 N 1 1 1
GP-11-CD14-10 GP11CD14 5 10 3/12/15 8:55 N 1 1 1
GP-11-CD15-5 GP11CD15 0 5 3/10/15 10:35 N 1 1 1
GP-11-CD15-10 GP11CD15 5 10 3/10/15 10:35 N 1 1 1
GP-11-CD151-10 GP11CD15 5 10 3/10/15 10:45 FD 1 1 1
GP-11-CD16-5 GP11CD16 0 5 3/11/15 12:05 N 1 1 1
GP-11-CD16-10 GP11CD16 5 10 3/11/15 12:05 N 1 1 1
GP-11-CD16-15 GP11CD16 10 15 3/11/15 12:05 N 1 1 1
GP-11-CD17-5 GP11CD17 0 5 3/11/15 15:10 N 1 1 1
GP-11-CD17-10 GP11CD17 5 10 3/11/15 15:10 N 1 1 1
GP-11-CD18-10 GP11CD18 5 10 3/12/15 10:20 N 1 1 1
GP-11-CD181-10 GP11CD18 5 10 3/12/15 10:50 FD 1 1 1
GP-11-CD18-15 GP11CD18 10 15 3/12/15 10:20 N 1 1 1
GP-11-CD19-5 GP11CD19 0 5 3/11/15 14:20 N 1 1 1
GP-11-CD19-10 GP11CD19 5 10 3/11/15 14:20 N 1 1 1
GP-11-CD191-10 GP11CD19 5 10 3/11/15 14:40 FD 1 1 1
USTE
GP-11-E5-10 GP11E5 5 10 3/5/15 8:10 N 1 1 1
GP-11-E51-15 GP11E5 10 15 3/5/15 8:30 FD 1 1 1
GP-11-E5-15 GP11E5 10 15 3/5/15 8:10 N 1 1 1
GP-11-E6-10 GP11E6 5 10 3/5/15 10:35 N 1 1 1
GP-11-E6-15 GP11E6 10 15 3/5/15 10:35 N 1 1 1
GP-11-E7-10 GP11E7 5 10 3/5/15 13:15 N 1 1 1
GP-11-E7-15 GP11E7 10 15 3/5/1513:15 N 1 1 1
GP-11-E8-5 GP11E8 0 5 3/5/15 14:00 N 1 1 1
GP-11-E8-10 GP11E8 5 10 3/5/15 14:00 N 1 1 1
GP-11-E9-5 GP11E9 0 5 3/5/15 9:50 N 1 1 1
GP-11-E9-10 GP11E9 5 10 3/5/15 9:50 N 1 1 1
GP-11-E10-10 GP11E10 5 10 3/5/15 9:05 N 1 1 1
GP-11-E10-15 GP11E10 10 15 3/5/15 9:05 N 1 1 1
GP-11-E11-10 GP11E11 5 10 3/5/15 11:10 N 1 1 1
GP-11-E11-15 GP11E11 10 15 3/5/1511:10 N 1 1 1
GP-11-E12-10 GP11E12 5 10 3/13/15 9:40 N 1 1 1
GP-11-E12-15 GP11E12 10 15 3/13/15 9:40 N 1 1 1
GP-11-E13-5 GP11E13 0 5 3/13/15 11:15 N 1 1 1
GP-11-E13-10 GP11E13 5 10 3/13/15 11:15 N 1 1 1
GP-11-E14-5 GP11E14 0 5 3/13/15 12:15 N 1 1 1
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Analyses
Diesel-range and
Oil-range Gasoline-range
Start End PCB SVOCs Petroleum Petroleum
Depth | Depth | Sample Collection | Sample | Total Lead| Aroclors VOCs (8270D Hydrocarbons Hydrocarbons
Sample ID Location (ft bgs) | (ft bgs) Date & Time Type (6020) (8082) (8260C) SIM) (NWTPH-Dx) (NWTPH-Gx)
GP-11-E14-10 GP11E14 5 10 3/13/15 12:15 N 1 1 1
USTsH-O
GP-06-H1-5 GPO6H1 0 5 3/9/15 9:20 N 1 1
GP-06-H1-8 GPO6H1 5 8 3/9/159:20 N 1 1
GP-06-H2-10 GP0O6H2 5 10 3/9/15 10:05 N 1 1
GP-06-H2-11 GP0O6H2 10 11 3/9/15 10:05 N 1 1
GP-06-H3-10 GPO6H3 5 10 3/6/15 9:55 N 1 1
GP-06-H3-12 GPO6H3 10 12 3/6/15 9:55 N 1 1
GP-06-H4-5 GPO6H4 0 5 3/6/15 10:30 N 1 1
GP-06-H4-9 GPO6H4 5 9 3/6/15 10:30 N 1 1
GP-06-H5-5 GPO6H5 0 3/6/15 10:55 N 1 1
GP-06-H5-10 GPO6H5 5 10 3/6/15 10:55 N 1 1
GP-06-H6-5 GPO6H6 0 5 3/9/15 8:50 N 1 1
GP-06-H7-5 GPO6H7 0 5 3/17/15 8:55 N 1 1
GP-06-H7-7 GPO6H7 5 7 3/17/15 8:55 N 1 1
GP-06-H8-10 GPO6H8 5 10 3/17/15 10:15 N 1 1
GP-06-H8-12 GPO6H8 10 12 3/17/15 10:15 N 1 1
GP-06-H9-10 GPO6H9 5 10 3/17/159:35 N 1 1
GP-06-H91-13 GPO6H9 10 13 3/17/15 9:55 FD 1 1
GP-06-H9-13 GPO6H9 10 13 3/17/159:35 N 1 1
UST P
GP-06-P1-10 GPO6P1 5 10 3/6/15 8:15 N 1 1
GP-06-P1-14 GP0O6P1 10 14 3/6/15 8:15 N 1 1
GP-06-P2-5 GP0O6P2 0 5 3/6/159:15 N 1 1
GP-06-P2-10 GP0O6P2 5 10 3/6/15 9:15 N 1 1
USTsR, S
GP-06-RS1-5 GPO6RS1 0 5 3/9/15 11:15 N 1 1 1 1
GP-06-RS2-4 GPO6RS2 0 4 3/9/15 12:45 N 1 1 1 1
GP-06-RS3-3 GPO6RS3 0 3 3/9/15 13:15 N 1 1 1 1
GP-06-RS4-3 GPO6RS4 0 3 3/17/15 7:55 N 1 1 1 1
GP-06-RS5-3 GPO6RS5 0 3 3/10/15 8:45 N 1 1 1 1
GP-06-RS61-5 GPO6RS6 0 5 3/9/15 14:25 FD 1 1 1 1
GP-06-RS6-5 GPO6RS6 0 5 3/9/15 14:15 N 1 1 1 1
GP-06-RS7-3 GPO6RS7 0 3 3/10/15 9:45 N 1 1 1 1
GP-06-RS8-2 GPO6RS8 0 2 3/10/15 9:10 N 1 1 1 1
USTsT, U,V
GP-05-T1-5 GP0O5T1 0 5 3/16/15 14:55 N 1 1
GP-05-T1-8 GPO5T1 5 8 3/16/15 14:55 N 1 1
GP-05-T2-10 GP0O5T2 5 10 3/16/15 12:15 N 1 1
GP-05-T2-12 GP0O5T2 10 12 3/16/15 12:15 N 1 1
GP-05-T3-5 GPO5T3 0 5 3/16/15 13:00 N 1 1
GP-05-T3-10 GPO5T3 5 10 3/16/15 13:00 N 1 1
GP-05-T3-12 GP0O5T3 10 12 3/16/15 13:00 N 1 1
GP-05-TUV1-5 GPO5TUV1 0 5 3/18/15 10:50 N 1 1
GP-05-TUV1-8 GPO5TUV1 5 8 3/18/15 10:50 N 1 1
GP-05-TUV2-5 GPO5TUV2 0 5 3/18/15 11:30 N 1 1
GP-05-TUV2-10 GPO5TUV2 5 10 3/18/15 11:30 N 1 1
GP-05-TUV3-5 GPO5TUV3 0 5 3/18/15 12:10 N 1 1
GP-05-TUV3-6 GPO5TUV3 5 6 3/18/1512:10 N 1 1
GP-05-TUV41-3 GPO5TUV4 0 3 3/18/15 12:50 FD 1 1
GP-05-TUV4-3 GPO5TUV4 0 3 3/18/15 12:30 N 1 1
GP-05-U1-5 GPO5U1 0 5 3/17/15 12:05 N 1 1
GP-05-U1-10 GPO5U1 5 10 3/17/15 12:05 N 1 1
GP-05-U2-5 GPO5U2 0 5 3/17/15 12:45 N 1 1
GP-05-U2-10 GP0O5U2 5 10 3/17/15 12:45 N 1 1
GP-05-U2-12 GPO5U2 10 12 3/17/15 12:45 N 1 1
GP-05-U3-5 GPO5U3 0 5 3/18/15 10:20 N 1 1
GP-05-U3-9 GPO5U3 5 9 3/18/15 10:20 N 1 1
GP-05-V1-5 GPO5V1 0 5 3/16/15 13:50 N 1 1
GP-05-V1-7 GPO5V1 5 7 3/16/15 13:50 N 1 1
GP-05-V2-5 GP0O5V2 0 5 3/17/15 11:25 N 1 1
GP-05-V2-8 GPO5V2 5 8 3/17/15 11:25 N 1 1
GP-05-V3-5 GPO5V3 0 5 3/16/15 14:35 N 1 1
GP-05-V3-8 GPO5V3 5 8 3/16/15 14:35 N 1 1
Totals 9 4 138 52 138 30
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Table 3. Cantonment Monitoring Well Construction Details and Phase Il Groundwater Elevation Measurements

Information from Boring Logs June 2014 June 2014 March 2015
Top of Relative Depth to
Inner well | Top of well Screen Casing Depth to water Groundwater Relative
Installation diameter | PVC pipe (ft | Depth (ft relative Measured well | Groundwater | elevation from top of water
Location Date Completion (in) bgs) bgs) elevation (ft)|  depth (ft) (ft) (ft) PVC pipe (ft) |elevation (ft)
MW-01 1989 flush-mount 2 0.1ft 5.3-10.7 106.51 10.5 4.73 101.78 3.65 102.86
MW-02 1989 flush-mount 2 0.5 ft 6.6-12.0 97.62 11.3 3.73 93.89 2.55 95.07
MW-03 1989 flush-mount 2 0.3 ft 6.4-11.8 98.49 11.83 4.62 93.87 3.73 94.76
MW-04 1989 flush-mount 2 0.9 ft 3.1-13.5 105.19 12.5 5.33 99.86 3.72 101.47
MW-05 1989 flush-mount 2 0.9 ft 3.1-13.5 102 13 6.07 95.93 4.74 97.26
MW-06 1989 flush-mount 2 0.5 ft 3.6-14.0 102.89 11.75 5.35 97.54 4.24 98.65
MW-07 2009 flush-mount ~1? (<2) 0.26 5.0-15.0 97.63 115 3.14 94.49 1.85 95.78
MW-08 2009 flush-mount ~1? (<2) 0.36 5.0-15.0 100.46 9 5.65 94.81 4.34 96.12
MW-09 2009 flush-mount ~1? (<2) 0.37 5.0-15.0 100.7 Not recorded 5.37 95.33 4.17 96.53
Notes:

1 - The monument elevations reference a common control point assigned an arbitrary elevation of 100 ft. Source: Ridolfi MW Installation
Report, March 2009, Appendix.
2 - Relative groundwater elevations are approximate. Relative groundwater elevations were calculated by subtracting the measured depth
to groundwater from the monument relative elevations.




Table 4. Sampling Locations

Location X-coordinate Y-coordinate
USTsT, U,V

GP0O5T1 706741.497 523864.229
GP0O5T2 706746.015 523855.600
GP0O5T3 706737.593 523853.752
GP0O5TUV1 706757.140 523865.259
GPO5TUV2 706759.001 523849.352
GP0O5TUV3 706723.232 523851.363
GP0O5TUV4 706738.631 523840.489
GP0O5U1 706684.444 523844.102
GP0O5U2 706695.015 523839.137
GP0O5U3 706686.449 523833.457
GP0O5V1 706726.809 523873.215
GP0O5V?2 706738.383 523873.828
GP0O5V3 706735.076 523868.789
AQTUV1 706737.593 523853.752

Location X-coordinate Y-coordinate
USTE

GP11E5 708541.839 515048.885
GP11E6 708548.220 515040.617
GP11E7 708545.693 515032.291
GP11ES8 708550.424 515024.909
GP11E9 708560.510 515043.734
GP11E10 708549.758 515055.110
GP11E11 708532.168 515041.357
GP11E12 708515.954 515050.201
GP11E13 708586.004 515014.596
GP11E14 708594.773 515009.466
AQE1 708532.168 515041.357
AQE2 708608.336 514955.807
AQE3 708535.969 514993.842
UST H-O

GPO6H1 707435.366 523418.775
GPO6H?2 707417.095 523426.158
GPO6H3 707424.816 523448.339
GPO6H4 707454.517 523447.854
GPO6H5 707480.013 523440.403
GPO6H6 707472.267 523410.259
GPO6H7 707443.181 523441.269
GPO6H8 707415.429 523450.404
GPO6H9 707430.772 523458.002
USTP

GP0O6P1 707357.440 523324.163
GP0O6P2 707353.258 523330.542
USTR,S

GPO6RS1 707583.155 523241.245
GPO6RS2 707597.675 523269.826
GPO6RS3 707606.462 523280.162
GPO6RS4 707566.977 523271.792
GPO6RS5 707563.203 523296.662
GPO6RS6 707586.003 523292.698
GPO6RS7 707533.309 523301.756
GPO6RS8 707519.994 523284.466

Location |X-coordinate |Y-coordinate
Cantonment Monitoring Wells

MW-01 708511.441 515373.408
MW-02 708722.733 514720.428
MW-03 708903.778 514843.419
MW-04 708528.569 515192.797
MW-05 708494.617 514837.326
MW-06 708574.350 515017.417
MW-07 708607.916 514591.890
MW-08 708522.712 514729.444
MW-09 708653.435 514864.566
USTA

GP11A4 708486.297 515225.792
GP11A5 708491.383 515212.289
GP11A6 708496.384 515224.157
GP11A7 708480.014 515222.818
GP11A8 708508.066 515217.360
GP11A9 708490.365 515233.560
GP11A10 708499.646 515202.024
AQA1 708495.967 515221.420
USTs C, D

GP11CD1 708475.442 514854.433
GP11CD2 708479.887 514864.438
GP11CD3 708467.505 514860.953
GP11CD4 708454.154 514853.992
GP11CD5 708490.957 514810.120
GP11CD6 708514.313 514770.339
GP11CD7 708457.756 514834.645
GP11CD8 708495.770 514883.264
GP11CD9 708473.827 514900.850
GP11CD10 708514.622 514906.317
GP11CD11 708428.490 514852.935
GP11CD12 708521.366 514858.965
GP11CD13 708529.791 514810.084
GP11CD14 708493.311 514784.986
GP11CD15 708508.313 514737.363
GP11CD16 708537.076 514752.822
GP11CD17 708520.153 514791.978
GP11CD18 708508.692 514823.885
GP11CD19 708544.918 514776.180
GP11CD20 708561.379 514735.963
AQCD1 708518.330 514767.763
AQCD2 708494.600 514806.875
Notes:

Coordinate system is NAD 1983 StatePlane Washington North FIPS 4601 (US Feet)




Table 5. Groundwater Analyses

Analyses
Diesel-range and
Oil-range Gasoline-range
Nitrate, Low-Level Petroleum Petroleum Methane,
Sample Collection Sample Sulfate Dissolved VOCs VOCs (8260C| Hydrocarbons Hydrocarbons | Ethane, Ethene
Sample ID Location Date and Time Type (300.0) Mn (6020) (8260C) SIM) (NWTPH-Dx) (NWTPH-Gx) (RSK-175)
Phase | Monitoring Wells
20140609-MWO05 MW-05 6/9/14 15:55 N 1 1 1 1 1 1
20140609-MWO07 MW-07 6/9/14 13:45 N 1 1 1 1 1 1
20140609-MWO08 MW-08 6/9/14 11:09 N 1 1 1 1 1 1
20140609-MW09 MW-09 6/9/14 12:45 N 1 1 1 1 1 1
20140610-MWO01 MW-01 6/10/14 13:52 N 1 1 1 1 1 1
20140610-MWO02 MW-02 6/10/14 15:09 N 1 1 1 1 1 1
20140610-MWO03 MW-03 6/10/14 16:22 N 1 1 1 1 1 1
20140610-MWO04 MW-04 6/10/14 11:57 N 1 1 1 1 1 1
20140610-MWO06 MW-06 6/10/14 8:22 N 1 1 1 1 1 1 1
20140610-MW10 MW-06 6/10/14 8:41 FD 1 1 1 1 1 1 1
Phase Il Monitoring Wells
AQMWO05 MW-05 3/8/1512:23 N 1 1 1 1 1
AQMWO06 MW-06 3/8/15 9:00 N 1 1 1 1 1 1
AQMWO08 MW-08 3/8/1513:10 N 1 1 1 1 1
AQMWO09 MW-09 3/8/15 11:25 N 1 1 1 1 1 1
AQMW10 MW-06 3/8/15 9:15 FD 1 1 1 1 1 1
Phase Il Groundwater Grab Samples
AQA1 AQA1 3/13/15 8:25 N 1 1 1 1 1
AQCD1 AQCD1 3/12/15 15:15 N 1 1 1 1 1
AQCD2 AQCD2 3/12/15 15:49 N 1 1 1 1 1
AQCD7 AQCD1 3/12/15 15:40 FD 1 1 1 1 1
AQE1 AQE1 3/13/15 10:10 N 1 1 1 1 1 1
AQE2 AQE2 3/16/159:10 N 1 1 1 1 1 1
AQE3 AQE3 3/16/159:10 N 1 1 1 1 1 1
AQTUV1 AQTUV1 3/18/15 8:45 N 1 1 1 1 1
Totals 23 23 23 2 23 16 23




Table 6. Lab vs UVF 3100A Comparison

Start End Lab UVF-3100

Depth Depth Result Result
Sample Location Sample ID Parameter (ft) (ft) (mg/kg) (ppm)
USTs A,B
GP11A4 GP-11-A4-4 Diesel-Range Organics 0 4 10U
GP11A4 GP-11-A4-8 Diesel-Range Organics 4 8 1800 582.2
GP11A4 GP-11-A4-12 Diesel-Range Organics 8 12 2500 1200
GP11A5 GP-11-A5-5 Diesel-Range Organics 0 5 10U
GP11A5 GP-11-A5-10 Diesel-Range Organics 5 10 6U 10U
GP11A5 GP-11-A5-15 Diesel-Range Organics 10 15 6.2U 10U
GP11A6 GP-11-A6-4 Diesel-Range Organics 0 4 10U
GP11A6 GP-11-A6-8 Diesel-Range Organics 4 8 4000 122
GP11A6 GP-11-A6-13 Diesel-Range Organics 8 13 210 598
GP11A7 GP-11-A7-4 Diesel-Range Organics 0 4 10U
GP11A7 GP-11-A7-8 Diesel-Range Organics 4 8 6.8 101.5
GP11A7 GP-11-A7-13 Diesel-Range Organics 8 13 9.8 10U
GP11A8 GP-11-A8-5 Diesel-Range Organics 0 5 10U
GP11A8 GP-11-A8-10 Diesel-Range Organics 5 10 50 10U
GP11A8 GP-11-A8-15 Diesel-Range Organics 10 15 6.4 10U
GP11A9 GP-11-A9-5 Diesel-Range Organics 0 5 28 10U
GP11A9 GP-11-A9-10 Diesel-Range Organics 5 10 50 10U
GP11A9 GP-11-A9-15 Diesel-Range Organics 10 15 10U
GP11A10 GP-11-A10-5 Diesel-Range Organics 0 5 10U
GP11A10 GP-11-A10-10 Diesel-Range Organics 5 10 7.7 10U
GP11A10 GP-11-A10-15 Diesel-Range Organics 10 15 3.9J 10U
USTsC, D
GP11CD1 GP-11-CD1-5 Diesel-Range Organics 0 5 11000 5000
GP11CD1 GP-11-CD1-10 Diesel-Range Organics 5 10 4800 1310
GP11CD1 GP-11-CD1-15 Diesel-Range Organics 10 15 36
GP11CD2 GP-11-CD2-5 Diesel-Range Organics 0 5 102.6
GP11CD2 GP-11-CD2-10 Diesel-Range Organics 5 10 11000 J- 5000
GP11CD2 GP-11-CD2-11 Diesel-Range Organics 10 11 74 175.1
GP11CD3 GP-11-CD3-5 Diesel-Range Organics 0 5 60.8
GP11CD3 GP-11-CD3-10 Diesel-Range Organics 5 10 53001 791
GP11CD3 GP-11-CD3-15 Diesel-Range Organics 10 15 890 1495
GP11CD3 GP-11-CD3-20 Diesel-Range Organics 15 20 10U
GP11CD4 GP-11-CD4-5 Diesel-Range Organics 0 5 67 62.3
GP11CD4 GP-11-CD4-10 Diesel-Range Organics 5 10 1400 285.4
GP11CD4 GP-11-CD4-15 Diesel-Range Organics 10 15 10U
GP11CD5 GP-11-CD5-5 Diesel-Range Organics 0 5 240001 5000
GP11CD5 GP-11-CD5-10 Diesel-Range Organics 5 10 10000 J 1998
GP11CD5 GP-11-CD5-15 Diesel-Range Organics 10 15 106.1
GP11CD5 GP-11-CD5-18 Diesel-Range Organics 15 18 65 611
GP11CD5 GP-11-CD5-20 Diesel-Range Organics 18 20 62
GP11CD5 GP-11-CD5-25 Diesel-Range Organics 20 25 13
GP11CD6 GP-11-CD6-5 Diesel-Range Organics 0 5 340001 5000
GP11CD6 GP-11-CD6-10 Diesel-Range Organics 5 10 10000 3805
GP11CD6 GP-11-CD6-15 Diesel-Range Organics 10 15 48.6
GP11CD6 GP-11-CD6-20 Diesel-Range Organics 15 20 43 70.8
GP11CD6 GP-11-CD6-25 Diesel-Range Organics 20 25 22.1
GP11CD7 GP-11-CD7-5 Diesel-Range Organics 0 5 47 111
GP11CD7 GP-11-CD7-10 Diesel-Range Organics 5 10 19 22.6
GP11CD7 GP-11-CD7-15 Diesel-Range Organics 10 15 10U
GP11CD8 GP-11-CD8-6 Diesel-Range Organics 0 6 3900 2351
GP11CD8 GP-11-CD8-10 Diesel-Range Organics 6 10 5000 J- 857
GP11CD8 GP-11-CD8-15 Diesel-Range Organics 10 15 10U
GP11CD8 GP-11-CD8-20 Diesel-Range Organics 15 20 15.8
GP11CD9 GP-11-CD9-5 Diesel-Range Organics 0 5 10U
GP11CD9 GP-11-CD9-10 Diesel-Range Organics 5 10 59U 10U
GP11CD9 GP-11-CD9-15 Diesel-Range Organics 10 15 6.1U 10U
GP11CD10 GP-11-CD10-5 Diesel-Range Organics 0 5 21 10U
GP11CD10 GP-11-CD10-10 Diesel-Range Organics 5 10 52U 10U
GP11CD10 GP-11-CD10-15 Diesel-Range Organics 10 15 10U
GP11CD11 GP-11-CD11-5 Diesel-Range Organics 0 5 93 59
GP11CD11 GP-11-CD11-10 Diesel-Range Organics 5 10 33 16
GP11CD11 GP-11-CD11-15 Diesel-Range Organics 10 15 10U
GP11CD12 GP-11-CD12-5 Diesel-Range Organics 0 5 4.8) 10U
GP11CD12 GP-11-CD12-10 Diesel-Range Organics 5 10 3.3l 10U
GP11CD12 GP-11-CD12-15 Diesel-Range Organics 10 15 10U
GP11CD13 GP-11-CD13-5 Diesel-Range Organics 0 5 33 60
GP11CD13 GP-11-CD13-10 Diesel-Range Organics 5 10 58U ou
GP11CD13 GP-11-CD13-15 Diesel-Range Organics 10 15 10U
GP11CD14 GP-11-CD14-5 Diesel-Range Organics 0 5 150 ou
GP11CD14 GP-11-CD14-10 Diesel-Range Organics 5 10 32 26.8
GP11CD14 GP-11-CD14-15 Diesel-Range Organics 10 15 10U
GP11CD15 GP-11-CD15-5 Diesel-Range Organics 0 5 14 50U
GP11CD15 GP-11-CD15-10 Diesel-Range Organics 5 10 4.2) 50U
GP11CD15 GP-11-CD15-15 Diesel-Range Organics 10 15 10U
GP11CD16 GP-11-CD16-5 Diesel-Range Organics 0 5 5000 2504
GP11CD16 GP-11-CD16-10 Diesel-Range Organics 5 10 12000 4166
GP11CD16 GP-11-CD16-15 Diesel-Range Organics 10 15 490 268
GP11CD17 GP-11-CD17-5 Diesel-Range Organics 0 5 220 10U
GP11CD17 GP-11-CD17-10 Diesel-Range Organics 5 10 22 57.7
GP11CD17 GP-11-CD17-15 Diesel-Range Organics 10 15 10U
GP11CD18 GP-11-CD18-5 Diesel-Range Organics 0 5 16
GP11CD18 GP-11-CD18-10 Diesel-Range Organics 5 10 3600 J- 2177
GP11CD18 GP-11-CD18-15 Diesel-Range Organics 10 15 780 645
GP11CD18 GP-11-CD18-18 Diesel-Range Organics 15 18 50U
GP11CD18 GP-11-CD18-20 Diesel-Range Organics 15 20 50U
GP11CD19 GP-11-CD19-5 Diesel-Range Organics 0 5 29 22.1
GP11CD19 GP-11-CD19-10 Diesel-Range Organics 5 10 22 10U
GP11CD19 GP-11-CD19-15 Diesel-Range Organics 10 15 10U




Table 6. Lab vs UVF 3100A Comparison

Start End Lab UVF-3100

Depth Depth Result Result
Sample Location Sample ID Parameter (ft) (ft) (mg/kg) (ppm)
GP11CD20 GP-11-CD20-5 Diesel-Range Organics 0 5 10U
GP11CD20 GP-11-CD20-10 Diesel-Range Organics 5 10 12 10U
GP11CD20 GP-11-CD20-15 Diesel-Range Organics 10 15 32 122.2
USTE
GP11ES GP-11-E5-5 Gasoline-Range Organics 0 5 10U
GP11E5 GP-11-E5-10 Gasoline-Range Organics 5 10 7U 10U
GP11ES GP-11-E5-15 Gasoline-Range Organics 10 15| 71U 10U
GP11E6 GP-11-E6-5 Gasoline-Range Organics 0 5 10U
GP11E6 GP-11-E6-10 Gasoline-Range Organics 5 10| 130 77.4
GP11E6 GP-11-E6-15 Gasoline-Range Organics 10 15 7U 10U
GP11E7 GP-11-E7-5 Gasoline-Range Organics 0 5 10U
GP11E7 GP-11-E7-10 Gasoline-Range Organics 5 10] 69U 5U
GP11E7 GP-11-E7-15 Gasoline-Range Organics 10 15| 69U 5U
GP11E8 GP-11-E8-5 Gasoline-Range Organics 0 5| 6.6U 10U
GP11E8 GP-11-E8-10 Gasoline-Range Organics 5 10 7U 5U
GP11E8 GP-11-E8-15 Gasoline-Range Organics 10 15 5U
GP11E9 GP-11-E9-5 Gasoline-Range Organics 0 5| 6.2U 5U
GP11E9 GP-11-E9-10 Gasoline-Range Organics 5 10] 6.7U 5U
GP11E9 GP-11-E9-15 Gasoline-Range Organics 10 15 5U
GP11E10 GP-11-E10-5 Gasoline-Range Organics 0 5 10U
GP11E10 GP-11-E10-10 Gasoline-Range Organics 5 10| 6.8U 10U
GP11E10 GP-11-E10-15 Gasoline-Range Organics 10 15) 73U 10U
GP11E11 GP-11-E11-5 Gasoline-Range Organics 0 5 5U
GP11E11 GP-11-E11-10 Gasoline-Range Organics 5 10| 1900 32.6
GP11E11 GP-11-E11-15 Gasoline-Range Organics 10 15| 420 131.2
GP11E11 GP-11-E11-20 Gasoline-Range Organics 15 20 5U
GP11E12 GP-11-E12-5 Gasoline-Range Organics 0 5 10U
GP11E12 GP-11-E12-10 Gasoline-Range Organics 5 101 7.1U 10U
GP11E12 GP-11-E12-15 Gasoline-Range Organics 10 15| 11U 10U
GP11E13 GP-11-E13-5 Gasoline-Range Organics 0 5| 79U 10U
GP11E13 GP-11-E13-10 Gasoline-Range Organics 5 10| 6.8U 10U
GP11E13 GP-11-E13-15 Gasoline-Range Organics 10 15 10U
GP11E14 GP-11-E14-5 Gasoline-Range Organics 0 5| 9.6U 10U
GP11E14 GP-11-E14-10 Gasoline-Range Organics 5 10 9UuU 10U
GP11E14 GP-11-E14-15 Gasoline-Range Organics 10 15 10U
USTsH-0O
GPO6H1 GP-06-H1-5 Diesel-Range Organics 0 5 1200 69.5
GPO6H1 GP-06-H1-8 Diesel-Range Organics 5 8 250 16.2
GPO6H2 GP-06-H2-5 Diesel-Range Organics 0 5 20.9
GPO6H2 GP-06-H2-10 Diesel-Range Organics 5 10 270 48.9
GPO6H2 GP-06-H2-11 Diesel-Range Organics 10 11 350 75.5
GPO6H3 GP-06-H3-5 Diesel-Range Organics 0 5 50.8
GPO6H3 GP-06-H3-10 Diesel-Range Organics 5 10 680 327.3
GPO6H3 GP-06-H3-12 Diesel-Range Organics 10 12 3000 1920
GPO6H4 GP-06-H4-5 Diesel-Range Organics 0 5 120 133
GP0O6H4 GP-06-H4-9 Diesel-Range Organics 5 9 210 102
GPO6H5 GP-06-H5-5 Diesel-Range Organics 0 5 160 18.7
GPO6H5 GP-06-H5-10 Diesel-Range Organics 5 10 380 105.7
GPO6H6 GP-06-H6-5 Diesel-Range Organics 0 5 300 36.2
GPO6H7 GP-06-H7-5 Diesel-Range Organics 0 5 240 461
GPO6H7 GP-06-H7-7 Diesel-Range Organics 5 7 1000 1490
GPO6H8 GP-06-H8-5 Diesel-Range Organics 0 5 68
GPO6H8 GP-06-H8-10 Diesel-Range Organics 5 10 250 252
GPO6H8 GP-06-H8-12 Diesel-Range Organics 10 12 950 1930
GPO6H9 GP-06-H9-5 Diesel-Range Organics 0 5 20U
GPO6H9 GP-06-H9-10 Diesel-Range Organics 5 10 250 77
GPO6H9 GP-06-H9-13 Diesel-Range Organics 10 13 590 510
USTP
GPO6P1 GP-06-P1-5 Diesel-Range Organics 0 5 10U
GP0O6P1 GP-06-P1-10 Diesel-Range Organics 5 10 10U
GPO6P1 GP-06-P1-15 Diesel-Range Organics 14 15 23.4
GP0O6P2 GP-06-P2-5 Diesel-Range Organics 0 5 22.8
GPO6P2 GP-06-P2-10 Diesel-Range Organics 5 10 20.7
GP0O6P2 GP-06-P2-15 Diesel-Range Organics 10 15 10U
USTs R, S
GPO6RS1 GP-06-RS1-5 Diesel-Range Organics 0 5 62 10U
GPO6RS2 GP-06-RS2-4 Diesel-Range Organics 0 4 5.8 10U
GPO6RS3 GP-06-RS3-3 Diesel-Range Organics 0 3 18 10U
GPO6RS4 GP-06-RS4-3 Diesel-Range Organics 0 3 32 26.4
GPO6RS5 GP-06-RS5-3 Diesel-Range Organics 0 3 9.8 10U
GPO6RS6 GP-06-RS6-5 Diesel-Range Organics 0 5 5.2) 10U
GPO6RS7 GP-06-RS7-3 Diesel-Range Organics 0 3 34 99.9
GPO6RS8 GP-06-RS8-2 Diesel-Range Organics 0 2 110 64.4
USTsT, U,V
GPO5T1 GP-05-T1-5 Diesel-Range Organics 0 5 200 488
GPO5T1 GP-05-T1-8 Diesel-Range Organics 5 8 83 93.8
GP0O5T2 GP-05-T2-5 Diesel-Range Organics 0 5 135
GP0O5T2 GP-05-T2-10 Diesel-Range Organics 5 10 510 748
GP0O5T2 GP-05-T2-12 Diesel-Range Organics 10 12 860 1117
GPO5T3 GP-05-T3-5 Diesel-Range Organics 0 5 160 801
GPO5T3 GP-05-T3-10 Diesel-Range Organics 5 10 500 558
GPO5T3 GP-05-T3-12 Diesel-Range Organics 10 12 2100 3765
GPO5U1 GP-05-U1-5 Diesel-Range Organics 0 5 68 302
GPO5U1 GP-05-U1-10 Diesel-Range Organics 5 10 30 117
GP0O5U1 GP-05-U1-14 Diesel-Range Organics 10 14 55
GP0O5U2 GP-05-U2-5 Diesel-Range Organics 0 5 64 313
GP0O5U2 GP-05-U2-10 Diesel-Range Organics 5 10 120 48
GPO5U2 GP-05-U2-12 Diesel-Range Organics 10 12 24 428
GPO5U3 GP-05-U3-5 Diesel-Range Organics 0 5 140 160




Table 6. Lab vs UVF 3100A Comparison

Start End Lab UVF-3100

Depth Depth Result Result
Sample Location Sample ID Parameter (ft) (ft) (mg/kg) (ppm)
GPO5U3 GP-05-U3-9 Diesel-Range Organics 5 9 97 88
GP0O5V1 GP-05-V1-5 Diesel-Range Organics 0 5 500 1340
GPO5V1 GP-05-V1-7 Diesel-Range Organics 5 7 1200 J- 1345
GP0O5V2 GP-05-V2-5 Diesel-Range Organics 0 5 96 58
GPO5V2 GP-05-V2-8 Diesel-Range Organics 5 8 44 10U
GP0O5V3 GP-05-V3-5 Diesel-Range Organics 0 5 160 360
GPO5V3 GP-05-V3-8 Diesel-Range Organics 5 8 1400 2238
GPO5TUV1 GP-05-TUV1-5 Diesel-Range Organics 0 5 62 38
GPO5TUV1 GP-05-TUV1-8 Diesel-Range Organics 5 8 57U 20U
GPO5TUV2 GP-05-TUV2-5 Diesel-Range Organics 0 5 25 92
GPO5TUV2 GP-05-TUV2-10 Diesel-Range Organics 5 10 8.6 20U
GPO5TUV3 GP-05-TUV3-5 Diesel-Range Organics 0 5 57 152
GPO5TUV3 GP-05-TUV3-6 Diesel-Range Organics 5 6 67 74
GPO5TUV4 GP-05-TUV4-3 Diesel-Range Organics 0 3 1100 423




Table 7. Groundwater Analytical Results and Field Measurements

Location| MW-05 MW-06 MW-06 MW-08 MW-09 AQA1 AQCD1 AQCD1 AQCD2 AQE1 AQE2 AQE3 AQTUV1
Sample ID[ AQMWO05 AQMWO06 AQMW10 | AQMWO08 AQMWO09 AQA1 AQCD1 AQCD7 AQCD2 AQE1 AQE2 AQE3 AQTUV1
Sample Type N N FD N N N N FD N N N N N
Sample Date| 3/8/2015 3/8/2015 3/8/2015 3/8/2015 3/8/2015 3/13/2015 | 3/12/2015 | 3/12/2015 | 3/12/2015 | 3/13/2015 | 3/16/2015 | 3/16/2015 | 3/18/2015
Method A Alternate
Chemical Method Groundwater AL AL Note Unit
Petroleum Hydrocarbons
Gasoline Range Organics NWTPH-GX 1000 800 If Benzene ug/| 3700 3500 250U 27000 J- 200 250U
present
Diesel Range Organics NWTPH-DX 500 ug/I 2200 390 420 280 100 U 730 J- 8500 6200 10000 730 60J 100 U 900
Motor Oils NWTPH-DX 500 ug/| 280 200 U 200U 200 U 200U 170) 440 J- 280 490 200 U 200U 200 U 250
Volatile Organic Compounds
1,2-Dibromoethane (ethylene dibromide) (see note) 8260C 0.01 ug/| 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1U 1U 1U 0.20U 0.20U 0.20U 0.20U
1,2-DICHLOROETHANE 8260C 5 ug/l 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1U 1U 1U 0.20U 0.20U 0.20U 0.20U
BENZENE 8260C 5 ug/l 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 0.70J 0.65) 2 0.26 J+ 0.64 0.20U 0.20U
ETHYLBENZENE 8260C 700 ug/| 0.20U 0.68 0.61 0.20U 0.20U 0.20U 0.70J 0.70) 16 17 J+ 1.10 0.20U 0.20U
M,P-XYLENE 8260C ug/| 0.40U 3 2.50 0.40U 0.40U 0.40U 2U 2U 2U 94 J+ 0.85 0.10)J 0.40U
Methyl Tert-Butyl Ether (MTBE) 8260C 20 ug/| 0.50U 0.50U 0.50U 0.50U 0.50U 0.50U 2.50U 2.50U 2.50U 0.50U 0.50U 0.50U 0.50U
NAPHTHALENE 8260C 160 ug/| 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 130J- 130 J- 210 J- 10) 0.50 UJ 0.50 UJ 0.50U
O-XYLENE 8260C ug/| 0.20U 0.38 0.34 0.20U 0.20U 0.20U 1U 1U 1U 8.20 J+ 0.12) 0.20U 0.20U
Toluene 8260C ug/l 0.20U 0.20U 0.20U 0.20U 0.20U 0.20U 1U 1U 0.65)J 1)+ 0.49 0.16J) 0.20U
Metals
Manganese 6020 | ug/| 320 44.40 46 282 166 258 1410 1400 1360 297 290 74.90 74
Anions
Nitrate 300.0 mg/| 0.10U 0.10U 0.10U 0.40 0.10U 0.10 0.10U 0.10 0.10U 0.10 0.10 0.30 0.20
Sulfate as SO4 300.0 mg/I 5.80 2.70 4 4.10 4.90 5.50 0.50 1.80 0.40 5.60 1.80 4.70 13.20
Dissolved Gases
Ethane RSK-175 ug/l 1.20U 1.20U 1.20U 1.20U 1.20U 1.20U 1.20U 1.20U 1.20U 1.20U 1.20U 1.20U 1.20U
Ethene RSK-175 ug/l 1.10U 1.10U 1.10U 1.10U 1.10U 1.10U 1.10U 1.10U 1.10U 1.10U 1.10U 1.10U 1.10U
Methane RSK-175 ug/| 962 32.70 41.70 71.70 318 48.30 1840 1780 1210 51.80 932 32 0.70U
Field Measurements
Dissolved oxygen FIELD MEASURE mg/I 0.27 0.27 0.33 0.51
Ferrous iron FIELD MEASURE mg/I 5.30 7 2
OXIDATION-REDUCTION POTENTIAL FIELD MEASURE mv -182 -203 -94 -104
PH FIELD MEASURE PH 6.42 5.80 6.27 6.21
Specific Conductivity FIELD MEASURE ms/cm 0.35 0.15 0.24 0.22
Temperature FIELD MEASURE C 11.30 10.10 11.40 11.40
Turbidity FIELD MEASURE NTU 16.50 13.80 15.40 12.60
Notes:

Detections shown in bold.

Exceeds cleanup level.

AL = Action Level

C = Celsius

mS/cm = milliSiemens per centimeter
NTU = nephelometric turbidity units
U =nondetect

J = estimated

UJ = estimated non detect

Per the January 2015 Tech Memo, low-level EDB was not required for Phase Il groundwater analyses because it was non detect in all cantonment wells during the June 2014 (Phase 1) groundwater sampling event. EDB via standard 8260 was still reported by the lab; however, it is not used to make comparisons to the

groundwater cleanup levels.




Table 8. Soil Analytical Results at UST A

Sample ID| GP-11-A4-8 GP-11-A4-12 | GP-11-A5-10 | GP-11-A5-15 GP-11-A6-8 GP-11-A6-13 GP-11-A7-8 GP-11-A7-13 | GP-11-A8-10 | GP-11-A8-15 GP-11-A9-5 GP-11-A9-10 | GP-11-A10-10 | GP-11-A10-15
Location GP11A4 GP11A4 GP11A5 GP11A5 GP11A6 GP11A6 GP11A7 GP11A7 GP11A8 GP11A8 GP11A9 GP11A9 GP11A10 GP11A10
Sample Type N N N N N N N N N N N N N N
Sample Date| 3/3/2015 3/3/2015 3/3/2015 3/3/2015 3/3/2015 3/3/2015 3/3/2015 3/3/2015 3/10/2015 3/10/2015 3/10/2015 3/10/2015 3/10/2015 3/10/2015
Start Depth (ft) 4 8 5 10 4 8 4 8 5 10 0 5 5 10
End Depth (ft) 8 12 10 15 8 13 8 13 10 15 5 10 10 15
MTCA A
Analyte Unrestricted
Diesel Range Organics by Method NWTPH-Dx (mg/kg)
Diesel Range Organics 2000 1800 2500 6U 6.20 U 4000) 210 6.8 9.8 50 6.4 28 50 7.7 3.90)
Motor Oil Range Organics 2000 120U 120U 12U 12U 160J 120U 12U 12U 30 7.40) 25 130 10J 12U
VOCs by Method 8260 (ug/kg)
1,2-Dibromoethane (Ethylene dibromide) 5 1.30U 90U 1.20U 1.10U 1U 1.10U 1.10U 1.30U 1.20U 1.20U 1.20U 1U 1U 1.10U
Benzene 30 130U 90U 1.20U 1.10U 1U 1.10U 1.10U 130U 1.20U 1.20U 1.20U 1U 1U 1.10U
Ethylbenzene 6000 1.30U 90U 1.20U 1.10U 1U 1.10U 1.10U 1.30U 1.20U 1.20U 1.20U 1U 1U 1.10U
m,p-Xylenes 9000 130U 90U 1.20U 1.10U 1U 1.10U 1.10U 130U 1.20U 1.20U 1.20U 1U 1U 1.10U
Methyl Tert-Butyl Ether 100 130U 90U 1.20U 1.10U 1U 1.10U 1.10U 1.30U 1.20U 1.20U 1.20U 1U 1U 1.10U
Naphthalene 5000 6.50 U 450 U 5.80U 5.60 U 480U 5.60 U 540U 6.40U 5.80U 6U 5.80 U 520U 510U 530U
o-Xylene 9000 1.30U 90U 1.20U 1.10U 1U 1.10U 1.10U 1.30U 1.20U 1.20U 1.20U 1U 1U 1.10U
Toluene 7000 24 90U 1.20U 1.10U 1.7 1.3 1.2 1.3 0.90) 1.20U 0.60) 0.70) 0.60) 1.10U
Notes:

Detections shown in bold.
Exceeds cleanup level.

Calculated value (e.g. summation).
U =nondetect

J = estimated
UJ = estimated non detect
Cleanup level for Xylenes is for total xylenes (m,p, and o)

Method A soil cleanup value for Naphthalenes is a total value for naphthalene, 1-methyl naphthalene and 2-methyl naphthalene.

Page 1 of 11




Table 9. Soil Analytical Results at USTs C and D

Sample ID| GP-11-CD1-5 | GP-11-CD1-10 | GP-11-CD2-10 | GP-11-CD2-11 | GP-11-CD3-10 | GP-11-CD31-10 GP-11-CD3-15 | GP-11-CD4-5 | GP-11-CD4-10 GP-11-CD5-5 GP-11-CD5-10 | GP-11-CD5-18 | GP-11-CD6-5 | GP-11-CD6-10 | GP-11-CD6-20 | GP-11-CD7-5 | GP-11-CD7-10
Location| GP11CD1 GP11CD1 GP11CD2 GP11CD2 GP11CD3 GP11CD3 GP11CD3 GP11CD4 GP11CD4 GP11CD5 GP11CD5 GP11CD5 GP11CD6 GP11CD6 GP11CD6 GP11CD7 GP11CD7
Sample Type N N N N N FD N N N N N N N N N N N
Sample Date| 3/4/2015 3/4/2015 3/4/2015 3/4/2015 3/4/2015 3/4/2015 3/4/2015 3/4/2015 3/4/2015 3/4/2015 3/4/2015 3/4/2015 3/4/2015 3/4/2015 3/4/2015 3/4/2015 3/4/2015
Start Depth (ft) 0 5 5 10 5 5 10 0 5 0 5 15 0 5 15 0 5
End Depth (ft) 5 10 10 11 10 10 15 5 10 5 10 18 5 10 20 5 10
MTCA A
Analyte Unrestricted
Diesel Range Organics by Method NWTPH-Dx (mg/kg)
Diesel Range Organics 2000 11,000 4800 11,000 J- 74 5300) 5100)J 890 67 1400 24,000 10,000 65 34,000 10,000 43 47 19
Motor Oil Range Organics 2000 400 1200 UJ 1400 24 1200 UJ 1200 UJ 120U 82 120U 210 1200 UJ 34 380) 120U 12U 210 44
SVOCs by Method 8270D-SIM (ug/kg)
Naphthalene 2800 1000 480 J+ 74 220 180 31 38 57 1000 1800 60 2000 2900 34 7.9 8.9
1-Methylnaphthalene 35000 13000 20000 J- 170 10000 11000 2300 42 330 84000 25000 190 56000 18000 92 30 54
2-Methylnaphthalene 35000 13000 890 110 2200 2500 340 46 140 120000 38000 250 55000 22000 120 43 66
Total Naphthalenes(ND = 0) 5000 72800 27000 21370 354 12420 13680 2671 126 527 205000 64800 500 113000 42900 246 80.9 128.9
Total Naphthalenes(ND = SQL/2) 5000 72800 27000 21370 354 12420 13680 2671 126 527 205000 64800 500 113000 42900 246 80.9 128.9
Benzo(a)anthracene 440 76 3400 110 64 55 10 3.70) 46 U 450 U 37) 4.30) 90 23) 3) 3.20) 4.60U
Benzo(a)pyrene 100 320 51 2400 36 51 44) 5 5.2 46 U 450 U 49U 2.50) 36 45U 4.50U 490U 4.60U
Chrysene 570 120 3600 97 85 93 16 7.6 30) 300 80 14 210 53 9.1 8.4 3.20)
Dibenz(a,h)anthracene 34) 44U 320 4.30) 46 U 45U 4.60U 2.70) 46 U 450 U 49U 4.70U 49U 45U 4.50U 490U 4.60U
Indeno(1,2,3-cd)pyrene 120 44U 1000 13 46 U 31) 4.60U 8.9 46 U 450 U 49U 4.70U 49U 45U 4.50U 490U 4.60 U
Total Benzofluoranthenes 570 110 4600 72 81 82 11 11 46 U 450 U 49U 6.3 76 45U 5.2 4.70) 4.60U
Benzo(a)pyrene TTEC (ND = 0) 100 442.1 70.8 3368 56.9 66.4 61.7 7.3 7.9 0.3 3 4.5 3.7 54.7 2.8 0.9 0.9 0.03
Benzo(a)pyrene TTEC (ND = SQL/2) 100 442.1 75.2 3368 56.9 71.0 64.0 7.7 7.9 324 519.8 36.4 8.0 59.6 32.1 3.6 3.8 3.25
Benzo(a)pyrene TTEC (Kaplan-Meier) 100 442.1 73.2 3368 56.9 68.0 63.7 7.6 7.9 1.8 18 13.5 4.3 68.2 8.5 1.6 1.7 0.19
Benzo(a)pyrene TTEC (robust ROS) 100 442.1 73.2 3368 56.9 68.0 63.2 7.6 7.9 0.3 3.0 14.2 4.2 62.9 8.9 1.4 1.6 0.0
VOCs by Method 8260 (ug/kg)
1,2-Dibromoethane (Ethylene dibromide) 5 68 U 76 U 72U 1.20U 1.10U 70U 1.10U 0.90U 1.10U 250U 66 U 1.30U 110U 68 U 1.20U 1.20U 140U
Benzene 30 68 U 76 U 72U 1.20U 1.10U 70U 1.10U 0.90U 1.10U 250U 66 U 0.80) 110U 68 U 1.10J) 1.20U 140U
Ethylbenzene 6000 100 J+ 110 J+ 140 J+ 0.80) 0.70) 36) 1.10U 0.90U 1.10U 3200 J+ 250 J+ 1.40 J+ 150 J+ 41) 1.20U 1.20U 140U
m,p-Xylenes 9000 68 U 76 U 72U 1.20U 1) 56 1.10U 0.90U 1.10U 250U 66 U 1.30U 110U 68 U 0.60) 1.20U 140U
Methyl Tert-Butyl Ether 100 68 U 76 U 72U 1.20U 1.10U 70U 1.10U 0.90U 1.10U 250U 66 U 1.30U 110U 68 U 1.20U 1.20U 140U
Naphthalene 5000 3300 2100 2300 6.80 21 580 4.40) 1.10J) 5.50U 2900 11000 32 5300 11000 46 5.80U 4.80)
o-Xylene 9000 68 U 76 U 72U 1.20U 0.90) 70U 1.10U 0.90U 1.10U 250U 66 U 1.30U 110U 68 U 1.20U 1.20U 140U
Toluene 7000 68 U 76 U 72U 4.60 3.10 70U 1.50 0.90 3.20 250U 66 U 1.30U 110U 68 U 1.60 1.20U 2.90
Notes:

Detections shown in bold.
Exceeds cleanup level.

Calculated value (e.g. summation).
U =nondetect

J = estimated

UJ = estimated non detect

Total benzofluoranthenes includes Benzo(b)fluoranthene,

benzo(k)fluoranthene, and benzo(j)fluoranthene.
MTCA A for Xylenes is for total xylenes (m,p, and o).

Method A soil cleanup value for Naphthalenes is a total value for
naphthalene, 1-methyl naphthalene and 2-methyl naphthalene.
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Table 9. Soil Analytical Results at USTs C and D

Sample ID| GP-11-CD8-6 | GP-11-CD8-10 | GP-11-CD9-10 | GP-11-CD9-15 | GP-11-CD91-15 | GP-11-CD10-5 | GP-11-CD10-10| GP-11-CD11-5 |GP-11-CD11-10| GP-11-CD12-5 | GP-11-CD12-10| GP-11-CD13-5 | GP-11-CD13-10| GP-11-CD14-5 | GP-11-CD14-10| GP-11-CD15-5 GP-11-CD15-10
Location GP11CD8 GP11CD8 GP11CD9 GP11CD9 GP11CD9 GP11CD10 GP11CD10 GP11CD11 GP11CD11 GP11CD12 GP11CD12 GP11CD13 GP11CD13 GP11CD14 GP11CD14 GP11CD15 GP11CD15
Sample Type N N N N FD N N N N N N N N N N N N
Sample Date 3/3/2015 3/3/2015 3/3/2015 3/3/2015 3/3/2015 3/12/2015 3/12/2015 3/12/2015 3/12/2015 3/12/2015 3/12/2015 3/12/2015 3/12/2015 3/12/2015 3/12/2015 3/10/2015 3/10/2015
Start Depth (ft) 0 6 5 10 10 0 5 0 5 0 5 0 5 0 5 0 5
End Depth (ft) 6 10 10 15 15 5 10 5 10 5 10 5 10 5 10 5 10
MTCA A
Analyte Unrestricted
Diesel Range Organics by Method NWTPH-Dx (mg/kg)
Diesel Range Organics 2000 3900 5000 J- 5.90U 6.10U 6U 21 5.20U 93 33 4.80) 3.30) 33 580U 150 32 14 4.20)
Motor Oil Range Organics 2000 170 120U 12U 12U 12U 12U 10U 240 25 20 12U 76 12U 450 140 120 12U
SVOCs by Method 8270D-SIM (ug/kg)
Naphthalene 140 46 470U 4.60) 4.20) 3.60) 2.90) 10) 10 7.2 3.50) 6.9 3.50) 120 68 J- 5.6 11
1-Methylnaphthalene 2900 420) 4.50) 6.30 6.50 4.50) 470U 20 14 8.4 4.20) 9.4 4.20) 260 200 J- 6.3 18
2-Methylnaphthalene 330 20U 5.70 8.40 9.10 5.90 4.80 33 26 12 6.30 11 5.20) 330 270 J- 8.2 24
Total Naphthalenes(ND = 0) 5000 3370 466 10.2 19.3 19.8 14 7.7 63 50 27.6 14 27.3 12.9 710 538 20.1 53
Total Naphthalenes(ND = SQL/2) 5000 3370 476 12.55 19.3 19.8 14 10.05 63 50 27.6 14 27.3 12.9 710 538 20.1 53
Benzo(a)anthracene 210 180 4.70 U 4.80U 4.80U 4.70 U 470U 15U 4.70U 4.70U 4.60U 2200 100 3.90) 7.60) 490U 4.60 U
Benzo(a)pyrene 100 150 120 4.70 U 4.80U 4.80U 4.70 U 4.70 U 15U 4.70U 4.70U 4.60U 1700 77 3) 15U 490U 4.60 U
Chrysene 230 180 4.70 U 2.90) 2.50) 4.70 U 4.70 U 12) 3.30) 7.6 4.60U 2200 100 9.8 31J- 490U 3.30)
Dibenz(a,h)anthracene 23] 181 4.70 U 4.80U 4.80U 4.70 U 4.70 U 15U 4.70U 4.70U 4.60U 320 17 490U 15U 490U 4.60 U
Indeno(1,2,3-cd)pyrene 73 a4 4.70 U 4.80U 4.80U 4.70 U 4.70 U 15U 4.70U 4.70U 4.60U 800 36 490U 15U 490U 4.60 U
Total Benzofluoranthenes 290 220 4.70 U 4.80U 4.80U 4.70 U 470U 15U 2.50) 4) 4.60U 3200 140 4.70) 15 2.60) 4.60 U
Benzo(a)pyrene TTEC (ND = 0) 100 212 168 0 0.03 0.03 0 0 0.12 0.28 0.48 0 2374 107 4.0 2.6 0.26 0.03
Benzo(a)pyrene TTEC (ND = SQL/2) 100 212 168 3.3 34 34 3.3 3.3 10.6 3.3 3.5 3.2 2374 107 4.2 11.6 3.5 3.3
Benzo(a)pyrene TTEC (Kaplan-Meier) 100 212 168 NA 0.2 0.15 NA NA 0.72 0.85 1.4 NA 2374 107 57 8.3 0.93 0.20
Benzo(a)pyrene TTEC (robust ROS) 100 212 168 NA 0.0 0.0 NA NA 0.1 0.9 1.5 NA 2374 107 57 7.9 0.3 0.0
VOCs by Method 8260 (ug/kg)
1,2-Dibromoethane (Ethylene dibromide) 5 140U 1.10U 130U 1.10U 1.10U 1.10U 1.10U 1.10U 1.10U 1.20U 1.10U 1.40U 1.10U 1.10U 1.20U 1.10U 1.10U
Benzene 30 140U 1.10U 130U 1.10U 1.10U 1.10U 1.10U 0.70) 1.10U 1.20U 1.10U 1.40U 1.10U 2.10 1.20U 1.10U 1.10U
Ethylbenzene 6000 0.90) 1.10U) 130U 1.10U 1.10U 1.10U 1.10U 1.10U 1.10U 1.20U 1.10U 1.40U 1.10U 1.10U 1.20U 1.10U 1.10U
m,p-Xylenes 9000 0.80) 0.60) 130U 1.10U 1.10U 1.10U 1.10U 1.10U 1.10U 1.20U 1.10U 1.40U 1.10U 1.10U 1.20U 1.10U 1.10U
Methyl Tert-Butyl Ether 100 140U 1.10U 130U 1.10U 1.10U 1.10U 1.10U 1.10U 1.10U 1.20U 1.10U 1.40U 1.10U 1.10U 1.20U 1.10U 1.10U
Naphthalene 5000 3600 5.60 U 6.40 U 5.70U 5.60 U 5.50U 5.40U 5.70U 5.70U 6U 5.70U 7U 5.50U 7.10 5.90U 5.70U 5.40U
o-Xylene 9000 140U 1.10U) 130U 1.10U 1.10U 1.10U 1.10U 1.10U 1.10U 1.20U 1.10U 1.40U 1.10U 1.10U 1.20U 1.10U 1.10U
Toluene 7000 0.80) 2.50J- 0.80) 1.10U 1.10U 1.10U 0.60J 0.60J 0.60)J 0.70) 0.80) 1.40U 1.10U 1.10U 1.20U 0.60) 1.30
Notes:

Detections shown in bold.
Exceeds cleanup level.

Calculated value (e.g. summation).
U =nondetect

J = estimated

UJ = estimated non detect

Total benzofluoranthenes includes Benzo(b)fluoranthene,

benzo(k)fluoranthene, and benzo(j)fluoranthene.
MTCA A for Xylenes is for total xylenes (m,p, and o).

Method A soil cleanup value for Naphthalenes is a total value for
naphthalene, 1-methyl naphthalene and 2-methyl naphthalene.
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Table 9. Soil Analytical Results at USTs C and D

Sample ID|] GP-11-CD151-10 | GP-11-CD16-5 | GP-11-CD16-10| GP-11-CD16-15 | GP-11-CD17-5 | GP-11-CD17-10 | GP-11-CD18-10 | GP-11-CD181-10 | GP-11-CD18-15 GP-11-CD19-5 GP-11-CD19-10 | GP-11-CD191-10| GP-11-CD20-10 | GP-11-CD20-15
Location GP11CD15 GP11CD16 GP11CD16 GP11CD16 GP11CD17 GP11CD17 GP11CD18 GP11CD18 GP11CD18 GP11CD19 GP11CD19 GP11CD19 GP11CD20 GP11CD20
Sample Type FD N N N N N N FD N N N FD N N
Sample Date 3/10/2015 3/11/2015 3/11/2015 3/11/2015 3/11/2015 3/11/2015 3/12/2015 3/12/2015 3/12/2015 3/11/2015 3/11/2015 3/11/2015 3/11/2015 3/11/2015
Start Depth (ft) 5 0 5 10 0 5 5 5 10 0 5 5 5 10
End Depth (ft) 10 5 10 15 5 10 10 10 15 5 10 10 10 15
MTCA A
Analyte Unrestricted
Diesel Range Organics by Method NWTPH-Dx (mg/kg)
Diesel Range Organics 2000 4.90) 5000 12000 490 220 22 3600 J- 3700 J- 780 29 22 16 12 32
Motor Oil Range Organics 2000 8.80) 110U 1100 120U 1100 56 100 J- 110 UJ 14 130 120 92 37 190
SVOCs by Method 8270D-SIM (ug/kg)
Naphthalene 5 40 44U 47 31 28 110 89 120 3.80) 53 11) 10 14
1-Methylnaphthalene 7.4 2700 9100 J- 390 920 31 2800 1800 650 5 8.7 14 16 21
2-Methylnaphthalene 10 2400 9500) 430 74 53 1300 770 620 6.50 13 21 25 25
Total Naphthalenes(ND = 0) 5000 22.4 5140 18600 867 195 112 4210 2659 1390 15.3 27 46 51 60
Total Naphthalenes(ND = SQL/2) 5000 22.4 5140 18622 867 195 112 4210 2659 1390 15.3 27 46 51 60
Benzo(a)anthracene 5U 17 30) 6.70 U 9.60) 4.90U 38 33 9.60) 5U 4.60U 14U 460U 3)
Benzo(a)pyrene 100 5U 16U 44U 6.70 U 18 4.90U 27 24 6.10) 5U 4.60U 14U 4.60 U 4.60 U
Chrysene 5U 48 71 8.5 37 4.20) 50 49 16 3) 8.8 21 4.7 7.2
Dibenz(a,h)anthracene 5U 16U 44U 6.70 U 8J 4.90U 3.30) 20U 12U 5U 4.60U 14U 4.60 U 4.60 U
Indeno(1,2,3-cd)pyrene 5U 16U 44U 6.70 U 10J 4.90U 11 20U 12U 5U 4.60U 14U 4.60 U 4.60 U
Total Benzofluoranthenes 5U 10) 44U 3.10) 34 4.90U 50 51 6.70) 2.40) 4.60U 14U 4.60 U 2.60)
Benzo(a)pyrene TTEC (ND = 0) 100 0 32 3.8 0.40 24.5 0.04 37.7 32.9 7.9 0.27 0.088 0.21 0.047 0.63
Benzo(a)pyrene TTEC (ND = SQL/2) 100 3.5 12.8 32.3 4.8 24.5 3.5 37.7 34.9 9.1 3.5 3.3 10 3.3 34
Benzo(a)pyrene TTEC (Kaplan-Meier) 100 NA 5.6 58.6 1.2 24.5 0.25 37.7 33.9 11 0.81 0.53 1.3 0.28 1.3
Benzo(a)pyrene TTEC (robust ROS) 100 NA 54 58.6 1.2 24.5 0.0 37.7 33.9 10.9 0.9 0.1 0.2 0.0 1.2
VOCs by Method 8260 (ug/kg)
1,2-Dibromoethane (Ethylene dibromide) 5 1.20U 70U 69U 1.20U 1.20U 1.40U 1.10U 1.40U 1.10U 1.10U 1.30U 140U 140U 1.10U
Benzene 30 1.20U 70U 69 U 1.20U 1) 1.40U 1.10U 1.40U 0.60) 1.10U 0.70) 140U 140U 1.10U
Ethylbenzene 6000 1.20U 70U 69 U 1.20U 1.20U 1.40U 6 10 3.40 1.10U 130U 140U 140U 1.10U
m,p-Xylenes 9000 1.20U 70U 69 U 1.20U 1.20U 1.40U 1.10U 1.40U 0.60J 1.10U 130U 140U 140U 1.10U
Methyl Tert-Butyl Ether 100 1.20U 70U 69U 1.20U 1.20U 1.40U 1.10U 1.40U 1.10U 1.10U 1.30U 140U 140U 1.10U
Naphthalene 5000 6.20U 350U 350U 6.20U 5.90 U 21 33 39 140 530U 6.30 U 6.90 U 7.20U 5.60U
o-Xylene 9000 1.20U 70U 69 U 1.20U 1.20U 1.40U 1.10U 1.40U 1.10U 1.10U 130U 140U 140U 1.10U
Toluene 7000 0.60) 70U 69 U 0.90) 1.40 1.30) 1.40 1.90 1.40 1.10U 1.20) 1.20) 1.60 2.20
Notes:

Detections shown in bold.
Exceeds cleanup level.

Calculated value (e.g. summation).
U =nondetect

J = estimated

UJ = estimated non detect

Total benzofluoranthenes includes Benzo(b)fluoranthene,

benzo(k)fluoranthene, and benzo(j)fluoranthene.
MTCA A for Xylenes is for total xylenes (m,p, and o).

Method A soil cleanup value for Naphthalenes is a total value for
naphthalene, 1-methyl naphthalene and 2-methyl naphthalene.
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Table 10. Soil Analytical Results at UST E

Sample ID| GP-11-E5-10 | GP-11-E5-15 | GP-11-E51-15| GP-11-E6-10 | GP-11-E6-15 | GP-11-E7-10 | GP-11-E7-15| GP-11-E8-5 | GP-11-E8-10| GP-11-E9-5 | GP-11-E9-10 | GP-11-E10-10| GP-11-E10-15| GP-11-E11-10| GP-11-E11-15| GP-11-E12-10| GP-11-E12-15| GP-11-E13-5 | GP-11-E13-10| GP-11-E14-5 | GP-11-E14-10
Location| GP11E5 GP11E5 GP11E5 GP11E6 GP11E6 GP11E7 GP11E7 GP11E8 GP11E8 GP11E9 GP11E9 GP11E10 GP11E10 GP11E11 GP11E11 GP11E12 GP11E12 GP11E13 GP11E13 GP11E14 GP11E14
Sample Type N N FD N N N N N N N N N N N N N N N N N N
Sample Date| 3/5/2015 3/5/2015 3/5/2015 3/5/2015 3/5/2015 3/5/2015 3/5/2015 3/5/2015 3/5/2015 3/5/2015 3/5/2015 3/5/2015 3/5/2015 3/5/2015 3/5/2015 3/13/2015 3/13/2015 3/13/2015 3/13/2015 3/13/2015 3/13/2015
Start Depth (ft) 5 10 10 5 10 5 10 0 5 0 5 5 10 5 10 5 10 0 5 0 5
End Depth (ft) 10 15 15 10 15 10 15 5 10 5 10 10 15 10 15 10 15 5 10 5 10
MTCA A
Analyte Unrestricted

Gasoline Range Organics by Method NWTPH-Gx (mg/kg)
Gasoline Range Organics 100 7V 7.10U 7.20U 130 7V 6.90 U 6.90 U 6.60 U 7V 6.20U 6.70 U 6.80 U 7.30U 1900 420 7.10U 11U 7.90 U 6.80 U 9.60 U 9uU
Diesel Range Organics by Method NWTPH-Dx (mg/kg)
Diesel Range Organics 2000 8.4 6.10U 6.10U 69 6U 6.10U 6.30 U 20 6.9 570U 6.10 U 6.20U 6U 15 15 5.90 U 6.10 U 41 65 32 50
Motor Oil Range Organics 2000 12U 12U 12U 14 12U 12U 12U 35 12U 11U 12U 12U 12U 12U 12U 12U 12U 110 340 100 260
VOCs by Method 8260 (ug/kg)
1,2-Dibromoethane (Ethylene dibromide) 5 1.10U 1uU 1.10U 59U 110U 1.10U 1.20U 1.10U 1.20U 1.20U 1.10U 1U 1u 63U 66 U 1U 1.20U 1.10U 1.10U 1.10U 1.10U
Benzene 30 1.1 1uU 1.10U 41) 0.90) 1.8 1.20U 4.4 0.90J) 1.20U 1.10U 1U 1u 63U 66 U 1U 1.20U 1.10U 0.50)J 1.10U 1.10U
Ethylbenzene 6000 0.60J) 1uU 1.10U 270 110U 1.10U 1.20U 2.8 1.20U 1.20U 1.10U 1U 1u 160 91 1U 1.20U 1.10U 0.60)J 1.10U 1.10U
m,p-Xylenes 9000 23 1uU 1.10U 220 1.2 2.8 1.20U 20 1.8 1.10) 1.10U 1U 1u 970 510 1U 1.20U 0.80) 2 1.10U 0.80)
Methyl Tert-Butyl Ether 100 1.10U 1U 1.10U 59U 1.10U 1.10U 1.20U 1.10U 1.20U 1.20U 1.10U 1U 1U 63U 66 U 1U 1.20U 1.10U 1.10U 1.10U 1.10U
Naphthalene 5000 5J) 5.10U 5.30U 2900 5.50U 5.50U 5.80U 3.80)J 5.80U 5.90U 5.40U 5.20U 480U 1500 510 5.20U 5.90U 5.30U 5.40U 5.40U 5.50U
o-Xylene 9000 0.70) 1U 1.10U 59U 1.10U 1.3 1.20U 8.3 0.60J 1.20U 1.10U 1U 1U 62) 49) 1U 1.20U 1.10U 1.10U 1.10U 1.10U
Toluene 7000 2.2 1U 1.10U 130 1.9 3.7 1.20U 14 1.8 1.10) 0.90)J 1U 1U 63U 66 U 1.2 1.20U 1.10U 0.60)J 1.10U 1.10U
Notes:

Detections shown in bold.
Exceeds cleanup level.

Calculated value (e.g. summation).
U =nondetect

J = estimated

UJ = estimated non detect

Method A soil cleanup value for Naphthalenes is a total value for naphthalene, 1-

methyl naphthalene and 2-methyl naphthalene.
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Table 11. Soil Analytical Results at USTs H thru O

Sample ID| GP-06-H1-5 | GP-06-H1-8 | GP-06-H2-10| GP-06-H2-11| GP-06-H3-10| GP-06-H3-12| GP-06-H4-5 | GP-06-H4-9 | GP-06-H5-5 | GP-06-H5-10
Location| GPO6H1 GPO6H1 GP0O6H2 GP0O6H2 GPO6H3 GPO6H3 GPO6H4 GP0O6H4 GPO6H5 GPO6H5
Sample Type N N N N N N N N N N
Sample Date| 3/9/2015 3/9/2015 3/9/2015 3/9/2015 3/6/2015 3/6/2015 3/6/2015 3/6/2015 3/6/2015 3/6/2015
Start Depth (ft) 0 5 5 10 5 10 0 5 0 5
End Depth (ft) 5 8 10 11 10 12 5 9 5 10
MTCA A
Analyte Unrestricted
Diesel Range Organics by Method NWTPH-Dx (mg/kg)
Diesel Range Organics 2000 1200 250 270 350 680 3000 120 210 160 380
Motor Oil Range Organics 2000 1500 140 110 120 120 260 240 160 130 79
VOCs by Method 8260 (ug/kg)
1,2-Dibromoethane (Ethylene dibromide) 5 130U 1U 1.10U 1U 58U 76 U 0.90U 0.90U 1U 62U
Benzene 30 130U 1U 1.10U 1uU 58 U 76 U 0.90U 0.50) 1U 62U
Ethylbenzene 6000 130U 1U 1.10U) 1uU 401 250 0.90U 0.90U 1uU 62U
m,p-Xylenes 9000 130U 0.60)J 1.10UJ 1uU 49 93 0.90U 0.50) 1U 62U
Methyl Tert-Butyl Ether 100 130U 1U 1.10U 1uU 58 U 76 U 0.90U 0.90U 1uU 62U
Naphthalene 5000 6.40 U 5.20U 5.70 UJ 490U 350 1700 4.60U 3.50) 5U 100)
o-Xylene 9000 130U 1U 1.10UJ 1uU 58 U 76 U 0.90U 0.90 U 1uU 62U
Toluene 7000 130U 1U 1.10J- 1.2 58 U 76 U 0.90U 0.50) 0.70) 62U
Notes:

Detections shown in bold.
Exceeds cleanup level.

Calculated value (e.g. summation).
U =nondetect

J = estimated
UJ = estimated non detect

MTCA A for Xylenes is for total xylenes (m,p, and o)

Method A soil cleanup value for Naphthalenes is a total value for naphthalene,

1-methyl naphthalene and 2-methyl naphthalene.
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Table 11. Soil Analytical Results at USTs H thru O

Sample ID| GP-06-H6-5 | GP-06-H7-5 | GP-06-H7-7 | GP-06-H8-10| GP-06-H8-12 | GP-06-H9-10 | GP-06-H9-13 | GP-06-H91-13
Location| GPO6H6 GPO6H7 GPO6H7 GPO6H8 GPO6H8 GPO6H9 GPO6H9 GPO6H9
Sample Type N N N N N N N FD
Sample Date| 3/9/2015 3/17/2015 | 3/17/2015 | 3/17/2015 | 3/17/2015 3/17/2015 3/17/2015 3/17/2015
Start Depth (ft) 0 0 5 5 10 5 10 10
End Depth (ft) 5 5 7 10 12 10 13 13
MTCA A
Analyte Unrestricted
Diesel Range Organics by Method NWTPH-Dx (mg/kg)
Diesel Range Organics 2000 300 240 1000 250 950 250 590 550
Motor Oil Range Organics 2000 120 670 640 86 120U 96 150 160
VOCs by Method 8260 (ug/kg)
1,2-Dibromoethane (Ethylene dibromide) 5 130U 1.10U 1V 1.10U 0.90U 1V 1.20U 1.20U
Benzene 30 130U 1.10U 1.1 1.10U 0.90U 0.60) 1.7 1.2
Ethylbenzene 6000 130U 1.10U 2 1.10U 0.50) 25 7.3 1.7
m,p-Xylenes 9000 130U 1.10U 3 110U 0.90 UJ 7.6 33 0.80)
Methyl Tert-Butyl Ether 100 130U 1.10U 1U 110U 0.90U 1U 1.20U 1.20U
Naphthalene 5000 6.50 U 530U 13 5.70U 4.60 U 39 18 5.80U
o-Xylene 9000 130U 1.10U 1U 110U 0.90 UJ 0.70) 1.2 1.20U
Toluene 7000 1) 1.10U 0.60) 110U 0.90 UJ 1.3 1.7 0.70)
Notes:

Detections shown in bold.
Exceeds cleanup level.

Calculated value (e.g. summation).
U =nondetect

J = estimated
UJ = estimated non detect

MTCA A for Xylenes is for total xylenes (m,p, and o)

Method A soil cleanup value for Naphthalenes is a total value for naphthalene,

1-methyl naphthalene and 2-methyl naphthalene.
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Table 12. Soil Analytical Results at UST P

Sample ID| GP-06-P1-10 GP-06-P1-14 GP-06-P2-5 GP-06-P2-10
Location GPO6P1 GPO6P1 GPO6P2 GPO6P2
Sample Type N N N N
Sample Date 3/6/2015 3/6/2015 3/6/2015 3/6/2015
Start Depth (ft) 5 10 0 5
End Depth (ft) 10 14 5 10
Analyte MTCA A Unrestricted
SVOCs by Method 8270D-SIM (ug/kg)
Naphthalene 6.2 9.8 17 7.2
1-Methylnaphthalene 10 14 18 8.6
2-Methylnaphthalene 13 21 53 16
Total Naphthalenes (ND = 0) 5000 29.2 44.8 88 31.8
Total Naphthalenes(ND = SQL/2) 5000 29.2 44.8 88 31.8
Benzo(a)anthracene 4.70U 4.80U 7.50 11
Benzo(a)pyrene 100 4.70U 4.80U 7.40 9
Chrysene 470U 4.80U 9 13
Dibenz(a,h)anthracene 470U 3.30J 5U 3.30J
Indeno(1,2,3-cd)pyrene 4.70U 4.80U 5 5.80
Total Benzofluoranthenes 470U 2.40) 15 17
Benzo(a)pyrene TTEC (ND = 0) 100 0 0.6 10.2 12.8
Benzo(a)pyrene TTEC (ND = 1/2 LOQ) 100 3.3 3.5 10.5 12.8
Benzo(ap)pyrene TTEC (K-M) 100 NA 1.2 10.3 12.8
Benzo(a)pyrene TTEC (robust ROS) 100 NA 1.4 10.3 12.8
PCBs by Method 8082 (ug/kg)
Aroclor 1016 19U 18U 18U 19U
Aroclor 1221 19U 18U 18U 19U
Aroclor 1232 19U 18U 18U 19U
Aroclor 1242 19U 18U 18U 19U
Aroclor 1248 19U 18U 18U 19U
Aroclor 1254 19U 18U 18U 19U
Aroclor 1260 19U 18U 18U 19U
Total PCBs 1000 19U 18U 18U 19U
Notes:

Detections shown in bold.
Exceeds cleanup level.

Calculated value (e.g. summation).
U =nondetect

J = estimated

UJ = estimated non detect

Method A soil cleanup value for Naphthalenes includes naphthalene, 1-methyl naphthalene and 2-methyl naphthalene.

Total benzofluoranthenes includes Benzo(b)fluoranthene, benzo(k)fluoranthene, and benzo(j)fluoranthene.
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Table 13. Soil Analytical Results at USTs R and S

Sample ID| GP-06-RS1-5 | GP-06-RS2-4 | GP-06-RS3-3 | GP-06-RS4-3 | GP-06-RS5-3 | GP-06-RS6-5 | GP-06-RS61-5| GP-06-RS7-3 | GP-06-RS8-2
Location GPO6RS1 GPO6RS2 GPO6RS3 GPO6RS4 GPO6RS5 GPO6RS6 GPO6RS6 GPO6RS7 GPO6RS8
Sample Type N N N N N N FD N N
Sample Date| 3/9/2015 3/9/2015 3/9/2015 3/17/2015 | 3/10/2015 3/9/2015 3/9/2015 3/10/2015 | 3/10/2015
Start Depth (ft) 0 0 0 0 0 0 0 0 0
End Depth (ft) 5 4 3 3 3 5 5 3 2
MTCA A
Analyte Unrestricted
Gasoline Range Organics by Method NWTPH-Gx (mg/kg)
Gasoline Range Organics 100 9.30U 5.20U 6U 5.30U 5.50U 8.10U 7.20U 5.10U 6.10U
Diesel Range Organics by Method NWTPH-Dx (mg/kg)
Diesel Range Organics 2000 62 5.8 18 32 9.8 5.20J 9.8 34 110
Motor Oil Range Organics 2000 150 17 34 84 37 23 45 180 390
VOCs by Method 8260 (ug/kg)
1,2-Dibromoethane (Ethylene dibromide) 5 1.10U 1U 1.10U 0.90U 1.10U 1.10U 1.50U 1.20U 1U
Benzene 30 110U 1u 1.10U 0.90U 1.10U 1.10U 1.50U 1.20U 1u
Ethylbenzene 6000 1.10U 1U 1.10U 0.90U 1.10U 1.10U 1.50U 1.20U 1U
m,p-Xylenes 9000 110U 1u 110U 0.90U 1.10U 1.10U 1.50U 1.20U 1u
Methyl Tert-Butyl Ether 100 1.10U 1U 1.10U 0.90U 1.10U 1.10U 1.50U 1.20U 1U
Naphthalene 5000 5.40U 4.90 U 5.50 U 2.70) 5.40U 5.60U 7.30U 6U 4.80U
o-Xylene 9000 1.10U 1U 1.10U 0.90U 1.10U 1.10U 1.50U 1.20U 1U
Toluene 7000 1) 1.1 0.80) 0.50) 1.10U 0.60J 1.20) 0.60J 0.80J
Metals by Method 6020 (mg/kg)
Lead 250 5.80) 4.6 7.6 7) 6.1 5.1 5.3 20.6 14.7
Notes:

Detections shown in bold.
Exceeds cleanup level.

Calculated value (e.g. summation).
U =nondetect

J = estimated
UJ = estimated non detect

MTCA A for Xylenes is for total xylenes (m,p, and o)

Method A soil cleanup value for Naphthalenes is a total value for naphthalene, 1-methyl naphthalene and 2-methyl naphthalene.
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Table 14. Soil Analytical Results at USTs T, U, and V

Sample ID| GP-05-T1-5 | GP-05-T1-8 | GP-05-T2-10| GP-05-T2-12 | GP-05-T3-10| GP-05-T3-12| GP-05-T3-5 | GP-05-U1-5 | GP-05-U1-10| GP-05-U2-5 | GP-05-U2-10| GP-05-U2-12| GP-05-U3-5 | GP-05-U3-9 | GP-05-V1-5 | GP-05-V1-7 | GP-05-V2-5 | GP-05-V2-8 | GP-05-V3-5
Location GPO5T1 GPO5T1 GPO5T2 GP0O5T2 GPO5T3 GPO5T3 GPO5T3 GPO5U1 GPO5U1 GPO5U2 GPO5U2 GPO5U2 GPO5U3 GPO5U3 GPO5V1 GPO5V1 GPO5V2 GPO5V2 GPO5V3
Sample Type N N N N N N N N N N N N N N N N N N N
Sample Date| 3/16/2015 3/16/2015 3/16/2015 3/16/2015 3/16/2015 3/16/2015 3/16/2015 3/17/2015 3/17/2015 3/17/2015 3/17/2015 3/17/2015 3/18/2015 3/18/2015 3/16/2015 3/16/2015 3/17/2015 3/17/2015 3/16/2015
Start Depth (ft) 0 5 5 10 5 10 0 0 5 0 5 10 0 5 0 5 0 5 0
End Depth (ft) 5 8 10 12 10 12 5 5 10 5 10 12 5 9 5 7 5 8 5
Analyte MTCA A Unrestricted
Diesel Range Organics by Method NWTPH-Dx (mg/kg)
Diesel Range Organics 2000 200 83 510 860 500 2100 160 68 30 64 120 24 140 97 500 1200 J- 96 44 160
Motor Oil Range Organics 2000 300 110U 220 260 240 440 310 360 110 150 140 120 170 110 900 340 130 100 240
VOCs by Method 8260 (ug/kg)
1,2-Dibromoethane (Ethylene dibromide) 5 1.20U 1.10U 1U 1.10U 1.10U 1U 0.90U 0.90U 1U 1.20U 1U 1U 1U 1U 1.10U 1.20UJ 1.10U 1.30U 1U
Benzene 30 1.20U 1.10U 1U 1.10U 1.10U 1U 0.90U 0.90U 1U 1.20U 1U 1U 1U 1U 1.10U 0.80) 1.10U 1.30U 1U
Ethylbenzene 6000 1.20U 1.10U 1U 1.10U 1.10U 1U 0.90U 0.90U 1U 1.20U 1U 1U 1U 1.4 1.10U 10 J- 1.10U 1.30U 1U
m,p-Xylenes 9000 1.20U 1) 1.5 0.80) 1.10U 1U 0.90U 0.90U 1.4 1.20U 0.50) 1U 1U 1 1.10U 6.30 J- 1.10U 1.30U 1U
Methyl Tert-Butyl Ether 100 1.20U 1.10U 1U 1.10U 1.10U 1U 0.90U 0.90U 1U 1.20U 1U 1U 1U 1U 1.10U 1.20U 1.10U 1.30U 1U
Naphthalene 5000 5.80U 5.50U 490U 5.30U 5.40U 5.20U 430U 440U 490U 5.80U 5.20U 490U 490U 480U 560U 40 570U 6.60U 5.10U
o-Xylene 9000 1.20U 1.1 0.80) 1.10U 1.10U 1U 0.90U 0.90U 0.70) 1.20U 1U 1U 1U 1.2 1.10U 3.10J- 1.10U 1.30U 1U
Toluene 7000 0.60) 0.80) 1.7 1.3 1.10U 0.50) 0.90U 0.90U 1.7 1.20U 1.1 1.2 1uU 3.3 1.10U 1.60 J- 0.80) 0.90) 1uU
Notes:

Detections shown in bold.
Exceeds cleanup level.

Calculated value (e.g. summation).
U =nondetect

J = estimated
UJ = estimated non detect

MTCA A for Xylenes is for total xylenes (m,p, and o)

Method A soil cleanup value for Naphthalenes is a total value for naphthalene, 1-

methyl naphthalene and 2-methyl naphthalene.
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Table 14. Soil Analytical Results at USTs T, U, and V

Sample ID| GP-05-V3-8 | GP-05-TUV1-5| GP-05-TUV1-8 | GP-05-TUV2-5 | GP-05-TUV2-10| GP-05-TUV3-5 | GP-05-TUV3-6 | GP-05-TUV4-3 | GP-05-TUV41-3
Location GPO5V3 GPO5TUV1 GPO5TUV1 GPO5TUV2 GPO5TUV2 GPO5TUV3 GPO5TUV3 GPO5TUV4 GPO5TUV4
Sample Type N N N N N N N N FD
Sample Date| 3/16/2015 3/18/2015 3/18/2015 3/18/2015 3/18/2015 3/18/2015 3/18/2015 3/18/2015 3/18/2015
Start Depth (ft) 5 0 5 0 5 0 5 0 0
End Depth (ft) 8 5 8 5 10 5 6 3 3
Analyte MTCA A Unrestricted

Diesel Range Organics by Method NWTPH-Dx (mg/kg)
Diesel Range Organics 2000 1400 62 5.70U 25 8.6 57 67 1100 929
Motor Oil Range Organics 2000 190 70 9.20) 64 43 110 310 1600 120
VOCs by Method 8260 (ug/kg)
1,2-Dibromoethane (Ethylene dibromide) 5 1.20U 1U 0.90U 0.90U 1.10U 1.10U 1.10U 1U 1U
Benzene 30 1.20U 1U 0.90U 0.90U 1.10U 1.10U 1.10U 1U 1U
Ethylbenzene 6000 6.2 1U 0.90U 0.90U 1.10U 1.10U 1.10U 1U 1U
m,p-Xylenes 9000 14 1U 0.90UJ 0.90U 1.10U 1.10U 1.10U 1U 1U
Methyl Tert-Butyl Ether 100 1.20U 1U 0.90U 0.90U 1.10U 1.10U 1.10U 1U 1U
Naphthalene 5000 84 490U 4.50 UJ 470U 5.40U 5.40U 5.60U 480U 5.20U
o-Xylene 9000 5.1 1U 0.90U 0.90U 1.10U 1.10U 1.10U 1U 1U
Toluene 7000 1) 0.80)J 1 0.90U 1.10U 2.1 1.7 1U 1U
Notes:

Detections shown in bold.
Exceeds cleanup level.

Calculated value (e.g. summation).
U =nondetect

J = estimated
UJ = estimated non detect

MTCA A for Xylenes is for total xylenes (m,p, and o)

Method A soil cleanup value for Naphthalenes is a total value for naphthalene, 1-

methyl naphthalene and 2-methyl naphthalene.
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Table 15.

Summary of UST Site Findings

UsT Former Contents # of Soil [Soil Analytes Above Cleanup Comments
Samples Levels
Cantonment Area

A No. 2 diesel 14 DRO, EDB, benzene EDB and benzene were non detect with SQLs > soil cleanup levels in one sample.
EDB was a gasoline additive and is not a required analyte for diesel petroleum
releases. EDB and benzene are more commonly associated with gasoline.

No. 2 diesel NA (Not investigated)
No. 2 diesel (previously bunker fuel, 48 DRO, (total) naphthalenes, |EDB, benzene, and/or m,p-xylene exceedances were non detect with elevated
#4 diesel) cPAHs, EDB, benzene, m,p- |SQLs in up to 10 samples.
D No. 2 diesel (previously bunker fuel, xylenes,
#4 diesel)

E Unleaded (previously leaded) gasoline 21 GRO, EDB, benzene EDB was non detect with elevated SQL > soil cleanup level in three samples.
Maximum benzene exceedance was also ND with elevated SQL > soil cleanup
level in two samples; benzene was detected above soil cleanup level in one
sample.

F No. 2 diesel NA (Not investigated)

G Waste chemicals pesticide rinse NA (Not investigated) UST G will be investigated during Phase Ill.

Y1 Gasoline (unleaded) NA (Not investigated)
Y2 Gasoline (super unleaded)
Y3 Gasoline (regular leaded)

Microwave Tower Site

H Diesel Fuel 18 DRO, EDB, benzene EDB and benzene were non detect with SQLs > soil cleanup levels in two samples.

| EDB was a gasoline additive and is not a required analyte for diesel petroleum

] releases. EDB and benzene are more commonly associated with gasoline.

K

L

M

N

0]

P Waste oil 4 None

R Diesel fuel 9 None

S Gasoline (unleaded, leaded, and super

unleaded)
w Diesel Fuel NA (Not investigated)
Radar Dome Area

T Diesel Fuel 28 DRO

U Diesel Fuel (#4)

Vv Diesel Fuel

Former Building 102
Q Diesel Fuel |NA (Not investigated)
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Figure 3. Top Camp Overview
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Figure 5. USTs A and B Sampling Locations
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Figure 6. USTs C and D Sampling Locations
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Figure 7. UST E Sampling Locations =
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Figure 8. USTs H through O Sampling Locations
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Figure 9. UST P Sampling Locations
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Figure 10. USTs R and S Sampling Locations
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Figure 11. USTs T, U, and V Sampling Locations
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4. HOLE NO. (As shown on drawing title and BURDEN SAMPLES TAKEN /
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FINAL - Site Investigation Report
Former Makah Air Force Station
April 5,2016

APPENDIX B SITE PHOTOGRAPHS




Photo 1. Setting up at UST A (GP-11-A6)

Photo 2. GP-11-A4 12.5-15.5 ft bgs with
visible sheen

Photo 3. PID use for GP-11-A5 0-5ft bgs
Photo 4. GP-11-CD2 table setup

Photo 5. Drilling at USTs C/D (GP-11-CD3)
Photo 6. UST C/D sampling (GP-11-CD7)
Photo 7. GP-11-CD5 0-25 ft bgs (Top)
Photo 8. GP-11-CD5 0-25 ft bgs (Bottom)
Photo 9. UVF-3100A Field Test Kit station
Photo 10. UST C/D drilling (GP-11-CD5)
Photo 11. UST C/D drilling (GP-11-CD6)
Photo 12. GP-11-E5 0-15 ft bgs (Bottom)
Photo 13. GP-11-E5 0-15 ft bgs (Top)
Photo 14. UST E drilling (GP-11-E10)
Photo 15. GP-11-E11 0-20 ft bgs (Bottom)
Photo 16. GP-11-E11 0-20 ft bgs (Top)
Photo 17. UST E drilling (GP-11-E11)
Photo 18. UST E drilling (GP-11-E7)

Photo 19. UST E drilling (GP-11-E8)

Photo 20. View looking south at UST P site
(GP-06-P1)

Photo 21. GP-06-P2 0-15 ft bgs (bottom)
Photo 22. GP-06-P2 0-15 ft bgs (top)
Photo 23. USTs H-O drilling (GP-06-H3)
Photo 24. GP-06-H3 0-15 ft bgs (bottom)
Photo 25. GP-06-H3 0-15 ft bgs (Top)

Photo 26. Monitoring well MW-6 with
visible sheen in water within casing

Photo 27. Sampling setup at MW-6

Photo 28. Purging water out of well casing
at MW-5

Photo 29. Suspected damage to riser in
MW-5

Photo 30. Purging setup at MW-8

PHOTO LOG

Photo 31. GP-06-H6 0-8 ft bgs

Photo 32. GP-06-RS7 0-5 ft bgs

Photo 33. UST A step-out drilling (GP-11-A9)
Photo 34. Groundwater push point

Photo 35. GP-11-A10 0-15 ft bgs

Photo 36. USTs C/D step-out sampling (GP-
11-CD15)

Photo 37. USTs C/D step-out sampling (GP-
11-CD16)

Photo 38. USTs C/D step-out sampling (GP-
11-CD19

Photo 39. USTs C/D step-out sampling (GP-
11-CD14)

Photo 40. USTs C/D step-out sampling (GP-
11-CD14)

Photo 41. USTs C/D step-out sampling (GP-
11-CD18)

Photo 42. GP-11-CD18 0-15 ft bgs (top) with
visible sheen through 10-15ft bgs interval

Photo 43. USTs C/D step-out sampling (GP-
11-CD13)

Photo 44. USTs C/D step-out sampling (GP-
11-CD12)

Photo 45. USTs C/D step-out sampling (GP-
11-CD10)

Photo 46. USTs C/D Groundwater grab
sampling (AQCD2)

Photo 47. AQCD2 purge water with sheen

Photo 48. UST A groundwater grab sampling
(AQA1)

Photo 49. UST E Groundwater grab
sampling (AQE1)

Photo 50. UST E step-out sampling (GP-11-
E12)

Photo 51. UST E step-out sampling (GP-11-
E13)

Photo 52. Wood chunks found in GP-11-E13
at approximately 4-5 ft bgs



Photo 53. More wood chunks found in GP-
11-E13 at approximately 4-5 ft bgs

Photo 54. UST E Groundwater grab
sampling (AQE3)

Photo 55. USTs T, U, V sampling (GP-05-T2)
Photo 56. GP-05-T3 0-10 ft bgs
Photo 57. USTs T, U, V Sampling (GP-05-T3)
Photo 58. USTs T, U, V sampling (GP-05-V2)
Photo 59. GP-05-V2 0-10 ft bgs
Photo 60. USTs T, U, V sampling (GP-05-U3)

Photo 61. Investigaton derived waste (IDW)
drums storage area in cantonment area.

PHOTO LOG



PHOTO LOG

Photo 2. GP-11-A4 12.5-15.5 ft bgs with visible sheen Photo 4. GP-11-CD2 table setup




Photo 5. Drilling at USTs C/D (GP-11-CD3)

Photo 6. UST C/D sampling (GP-11-CD7)

PHOTO LOG

Photo 8. GP-11-CD5 0-25 ft bgs (Bottom)



PHOTO LOG

Photo 11. UST C/D drilling (GP-11-CD6)

Photo 10. UST C/D drilling (GP-11-CD5) Photo 12. GP-11-E5 0-15 ft bgs (Bottom)




Photo 13. GP-11-E5 0-15 ft bgs (Top)

Photo 14. UST E drilling (GP-11-E10)

PHOTO LOG

Photo 16. GP-11-E11 0-20 ft bgs (Top)



Photo 17. UST E drilling (GP-11-E11)

PHOTO LOG

Photo 19. UST E drilling (GP-11-E8)

Photo 18. UST E drilling (GP-11-E7)

Photo 20. View looking south at UST P site (GP-06-P1)



Photo 21. GP-06-P2 0-15 ft bgs (bottom)

Photo 22. GP-06-P2 0-15 ft bgs (top)

PHOTO LOG

Photo 24. GP-06-H3 0-15 ft bgs (bottom)



Photo 25. GP-06-H3 0-15 ft bgs (Top)

Photo 26. Monitoring well MW-6 with visible sheen in water
within casing

PHOTO LOG

Photo 28. Purging water out of well casing at MW-5



PHOTO LOG

Photo 31. GP-06-H6 0-8 ft bgs

Photo 30. Purging setup at MW-8 Photo 32. GP-06-RS7 0-5 ft bgs




PHOTO LOG

Photo 34. Groundwater push point Photo 36. USTs C/D step-out sampling (GP-11-CD15)




Photo 37. USTs C/D step-out sampling (GP-11-CD16)

PHOTO LOG

il 11}

Photo 39. USTs C/D step-out sampling (GP-11-CD14)

Photo 38. USTs C/D step-out sampling (GP-11-CD19

Photo 40. USTs C/D step-out sampling (GP-11-CD14)



PHOTO LOG

Photo 41. USTs C/D step-out sampling (GP-11-CD18) Photo 43. USTs C/D step-out sampling (GP-11-CD13)

Photo 42. GP-11-CD18 0-15 ft bgs (top) with visible sheen Photo 44. USTs C/D step-out sampling (GP-11-CD12)
through 10-15ft bgs interval




PHOTO LOG

Photo 46. USTs C/D Groundwater grab sampling (AQCD2) Photo 48. UST A groundwater grab sampling (AQA1)




Photo 49. UST E Groundwater grab sampling (AQE1)

Photo 50. UST E step-out sampling (GP-11-E12)

PHOTO LOG

Photo 52. Wood chunks found in GP-11-E13 at approximately
4-5 ft bgs



Photo 53. More wood chunks found in GP-11-E13 at
approximately 4-5 ft bgs

Photo 54. UST E Groundwater grab sampling (AQE3)

PHOTO LOG

Photo 56. GP-05-T3 0-10 ft bgs



PHOTO LOG

Photo 57. USTs T, U, V Sampling (GP-05-T3) Photo 59. GP-05-V2 0-10 ft bgs

Photo 58. USTs T, U, V sampling (GP-05-V2) Photo 60. USTs T, U, V sampling (GP-05-U3)




PHOTO LOG

Photo 61. Investigaton derived waste (IDW) drums storage
area in cantonment area.



FINAL - Site Investigation Report
Former Makah Air Force Station
April 5,2016

APPENDIX C FIELD NOTES AND FIELD FORMS

Sample Field Book
Monitoring Well Purge Logs
UVF-3100 Field Sample Notes
UVF-3100 Sample Log Sheets
Drum Log
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Sheet_1__ of _1_

PROJECT: Ml Ay Py TV
Sample Round:
Task:
Date: 4 ViAo~ \S
Weather: ¢ Menc  $2°1 o\ beecr e

H—W‘g k{ o d

Samplers: < \\ivo~

Purge Method: Micropurge

Sample Collection Method: Low Flow

Sampling Device: Peristaltic Pump or portable bladder pump
Tubing: Bonded TLPE Pump Intake Depth:

Total Recovered Purge Water This Well: ~ 7 g a |

MICROPURGE/LOW-FLOW SAMPLING LOG

WELL ID: N - 0 9
flushmount (¥ N )
Well Condition: ' ;
Well Riser Dia. (ID): )
Screened Interval:

S.W.L. Measuring Pnt:

US Army Corps
of Engineers =
Seattle District

top of well riser

nl(d*mur N “»0 {Q‘D NPT = Y N
Well Bottom Depth: -
STATIC WATER LEVEL: 4 ¢ \{,5¢( "
Initial Purge Volume: ™~ | 4 «
Approximate Pump Throttle Setting;

Groundwater Sample Data:

Sample ID Analysis [ Primary QC MS/MSD | Blank
Instrumentation/Equipment Data: Calibration Date: (Temperature is factory calibrated)
MP 20 Water Analyzer - probes for Temp., pH, Cond., ORP, D.O., Y We~e LS
and Turbidity. P T Al wwr colivadhe
Field Test Results:
?\L(f‘b\/\) 2"‘\«)’\ \Q’\ “AC%
. l'\' 4
Pump Flow Rate: 990 \/)m‘ . fe 2.0
Comments:
Observations: Clarity: ¢l ¢ o e Odor: N dwe Floating Product: v~y on ¢ Sheen: Vvvo.n
PURGE WATER DATA TABLES
Stabilization o Z Y le
Parameters Units Minutes Minutes Minutes Minutes Minutes Minutes Minutes Minutes
Temperature C IR Lo [ us
Sp. Cond. ms/cm .7 0,20 0L Ul 0, 1 -
D.O. ppm Oy 27 5,10 O3 N 0,5 2 %
PH [ 6 LE (v S G o &
ORP (Eh) mV =120 e R a AAY) = VoM N
Turbidity NTU o | 12t 2.2 | \2. -
Clock Time AR AR T W {
Static W.L. UL 6o - - 4.90 e
Flow Rate LR - —
Stabilization
Parameters Units Minutes Minutes Minutes Minutes Minutes Minutes Minutes Minutes
Temperature C '
Sp. Cond. ms/cm
D.O. ppm
pH
ORP (Eh) mV
Turbidity NTU
Clock Time
Static W.L.
Flow Rate

US Army Corps of Engineers Environmental Sampling Team




Sheet _1_ of __1_

PROJECT: fn-leab. WsT P it

Sample Round:

Task:

Date: g 4.0 L35

Weather:  {pu.c

554, o} beeesg

Samplers: o [ [ownoe Macles o

Purge Method: Micropurge
Sample Collection Method: Low Flow

Sampling Device: Peristaltic Pump or portable bladder pump

Tubing: Bonded TLPE Pump Intake Depth:
Total Recovered Purge Water This Well: ~ 2. ¢ ., |
o,

MICROPURGE/LOW-FLOW SAMPLING LOG

WELLID;: M\ (N -0 ¥

flush mount (YD) N

Well Condition: £, "~

Us Army
of Engineers ®

Seattle Dist

Corps

rict

Well Riser Dia. (ID): 7 '

Screened Interval:

S.W.L. Measuring Pnt:

top of well riser

Well Bottom Depth:

STATIC WATER LEVEL: &

il

Initial Purge Volume: | o, {

Approximate Pump Throttle Sefting:

Groundwater Sample Data:

Sample ID Analysis | Primary QC MS/MSD | Blank
Instrumentation/Equipment Data: Calibration Date: (Temperature is factory calibrated)
MP 20 Water Analyzer - probes for Temp., pH, Cond., ORP, D.O., R W e VS
and Turbidity. N I S RN
Field Test Results:
ﬁﬂ [ LRV < o~ by \*\ {\{( l»( .
Pump Flow Rate: Fet™ <0 »
o0 /W.r N
Comments:
Observations: Clarity: el ens Odor: vip e Floating Product: g~ e Sheen: o~ 4
PURGE WATER DATA TABLES
Stabilization [} r 4 [
Parameters Units Minutes Minutes Minutes Minutes Minutes Minutes Minutes Minutes
Temperature C TR TR B TN
Sp. Cond. ms/cm 0.34 0%k | 0.%6 0.%3 |9y
D.O. ppm 043 Y 0% 0.2 4
pH (R 6.5 | Gusy | Gt b
ORP (Eh) mV 160 | o—le) | v ] =19 )
Turbidity NTU 5.1 Wl | 160 16 .S .
Clock Time I 111 ¢ ey | 1eA o
Static W.L. S 70 . e
Flow Rate EXI®)
Stabilization
Parameters Units Minutes Minutes Minutes Minutes Minutes Minutes Minutes Minutes
Temperature C
Sp. Cond. ms/cm
D.O. ppm
pH
ORP (Eh) mV
Turbidity NTU
Clock Time
Static W.L.
Flow Rate

US Army Corps of Engineers Environmental Sampling Team




Sheet _1__of 1

PROJECT: p afgertn  UST P T
Sample Round:
Task:
Date: ¥ VWacl| S
Weather: _cloge 45 Vioue GV E LS | bcevr 'a

Samplers: _QM T )

S AN .
\'—J‘c\ slein N

7

Purge Method: Micropurge

Tubing: Bonded TLPE

Sample Collection Method: Low Flow
Sampling Device: Peristaltic Pump or portable bladder pump
Pump Intake Depth:

WELL ID:

MICROPURGE/LOW-FLOW SAMPLING LOG

M -0 B

flush mount

& N

US Army Corps

Well Condition: 4., &

of Engineers «
Seattle District

Well Riser Dia. (ID): |

Screened Interval:

S.W.L. Measuring Pnt;

top of well riser

- chMe”

cfl;.)'('é\wf{ 'I?Nw\ Cgey Ny ‘\«g% a‘i f«g;ﬂ)

Well Bottom Depth:

STATIC WATER LEVEL: Y .75

Initial Purge Volume:

e

\ & A

{

Total Recovered Purge Water This Well: ™ 2 o, , | Approximate Pump Throttle Setfing;
Groundwater Sample Data:
Sample ID Analysis Primary QC MS/MSD | Blank

Instrumentation/Equipment Data:

Calibration Date:

(Temperature is factory calibrated)

MP 20 Water Analyzer - probes for Temp., pH, Cond., ORP, D.O.,

F A [ §

and Turbidity. Pt Al b el bwbe
Field Test Results:
Fosomy Fron Lo Mol
Pump Flow Rate: ) FetV | Mol dadae V\ﬁ
Tod ol i x )
Comments:

Observations: Clarity: Nepe

Odor: s\ A ese

Floating Product: w oo ¢

Sheen: o ¢

PURGE WATER DATA TABLES

Stabilization o T Y l

Parameters Units Minutes Minutes Minutes Minutes Minutes Minutes Minutes Minutes
Temperature C TS TEE TE) TRl

Sp. Cond. ms/cm 02 A 0.5 | oty (%,

D.O. ppm 0ol | oM | 03¢ 0.3 [ Y

pH AT Y ST T A
ORP (Eh) mvy o | o | - a3 -4 .
Turbidity NTU T TR T 1S .Y '
Clock Time %60 | ot | 1moy | 1306 -
Static W.L. “, %2 - “.37 -

Flow Rate % oo - - —~

Stabilization

Parameters Units Minutes Minutes Minutes Minutes Minutes Minutes Minutes Minutes
Temperature C

Sp. Cond. ms/cm

D.O. ppm

pH

ORP (Eh) mV

Turbidity NTU .

Clock Time

Static W.L.

Flow Rate

US Army Corps of Engineers Environmental Sampling Team




Sheet 1 of 1. MICROPURGE/LOW-FLOW SAMPLING LOG

PROJECT: M. \cal Uyt Pu T WELLID: M/ - O 6 U
Sample Round: flush mount (¥) N US Army Corps
— of Engineers
Task: Well Condition: -, ; Seattle District
Date: O ¥ s |y Well Riser Dia. (ID): 2 "
Weather: 4yn . b cliadn , Y9 L cal o Screened Interval:
Samplers: S 2\ | : Moo desns S.W.L. Measuring Pnt:  top of well riser
Purge Method: Micropurge
Sample Collection Method: Low Flow Well Bottom Depth:
Sampling Device: Peristaltic Pump or portable bladder pump STATIC WATER LEVEL: 4, s¢’
Tubing: Bonded TLPE Pump Intake Depth: Initial Purge Volume: LD aw )
Total Recovered Purge Water This Well: 2 , S~ oo ‘ Approximate Pump Throttle Setting;
, 1
Groundwater Sample Data:
Sample ID Analysis | Primary QC MS/MSD | Blank
Instrumentation/Equipment Data: Calibration Date: (Temperature is factory calibrated)
MP 20 Water Analyzer - probes for Temp., pH, Cond., ORP, D.O., o U Mear |5
and Turbidity. Pl 7 oY ealibenled
Field Test Results: ‘
Corous dom v Ung, 7.0
Pump Flow Rate: 7 Q0 e | //‘/\‘ -
Comments: SYevon o
Observations: Clarity: ¢l een— ' Odor: qusulinsc Floating Product: v\u~ ¢ Sheen: /<3
PURGE WATER DATA TABLES
Stabilization o L Y b
Parameters Units Minutes | Minutes | Minutes | Minutes | Minutes Minutes | Minutes | Minutes
Temperature C 10+ 0% \Wo.ong | ooy 10,09
Sp. Cond. ms/cm 0.0\ 0 1S 0NN OIS
D.O. ppm O3 0. 341 o.wol o,z 74
pH SAS | osg) ] o [ 6d A
ORP (Eh) mV VGl A ] -4 e L
Turbidity NTU M9 W 157 [ERS 4
Clock Time 08\ ¢ O% % b 0% 5L 0% sY '
Static W.L. .60 Y. €
Flow Rate LD - - -
Stabilization
Parameters Units Minutes | Minutes | Minutes | Minutes | Minutes Minutes | Minutes | Minutes
Temperature C
Sp. Cond. ms/cm
D.O. ppm
pH
ORP (Eh) mV
Turbidity NTU
Clock Time
Static W.L.
Flow Rate

US Army Corps of Engineers Environmental Sampling Team
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- Date & Time: 3/5/ [2
Report Concentrations in PPM (mgKg soiformg';'ﬂ. veater)

Test Parameter: EQRCO

. Enter GRO, EDRO, TPH-Ofl, Total PAHS, Target PAHs or ather

Datekof Calibration: grditerent rom above): Q/Q :}/QO\ fﬂ

Test

pane. |

Result Record

For use with Sitelab UVF-3100 analyzers

Project-Name/Job No: Makah UsT A/E

Operator's Name:

Check the Calibration Curve for QA/QC:

Enter 1, 2, 3, 4 or & poinf

Calibration Points R? Slope of Curve

To vigw, download curve fo cohrputer

Optical Filters used: Enter stot4, B, CorD): A - .igsé\?;dagg. ReSUIF Vs Consenrelion | Remarks_
- Callibration Sensitivity or “Sens” value: o0 ::
Solvent Blank ve. 0.00
Test - Sample " Fluorescence Sample Dilution TEST
Run # iD: E;EZEJ‘%{?%‘:EE — Concentration: Factor: RESULT:
[ ALY \y . %4 0.052 ¥ jeev = 51
2 | Awp-3 18822 220 X oo = 1220
Sl A2 A5s ovEr= X veo = s
= A(o-iz aY,52, o.898 | loowe = ' 599 $0
G | Au-4 % |\ 0o N oov = 3
L | AY-3 %1222 | ©.922 X 000 = 65272
7| AY -2 1,70.5 over X (ooo = YHOLe
% At-2 14330 | 1.2 1 ooeee = 12,000
A AT Y -G 2. _oo2s X qjovo = b
10 A -8 e N N I T
y AT -FE D -45.13 0,026 X |oon =  ND
2 | AG-H ~.20 | 0029 N o000 = ND
1% AS -F ~-3.0C -0,031 X \000 = . ND
Y] AG -2 -5 55 ~0.02% X (poo = WD
5 [CA-H Sy | 003 w00 = Nd
b | A3 - {25 -0.0%2 ¥ lsoo = WD
% | oa-12 - Gl ~p.oze X joob = ND
g | CD3-M 1299 over ¥ oop = 7gu00
4| oP%-Y 29895 | 1000 N (900 =20, %1
20 | oD%-% [52%. wer XN 1000 = 56000

Copyright 2014 Sitelab Corporation

Need Help? Call Toll Free 877-SITELAB or (978) 363-2299
ND= Ngepave valu <.

See us at: waay.site




puAe 7.

D.ate.& 'l;i.me: /)a l 7)/ “’.6

¥

Report Concentrations in ppm mgxg soi or mer water)

Test Parameter: E D@D

. Enter GRO, EDROQ, TPH-CII, Total PAHSs, Target PAHSs or ather

Test Result Record

For use with Sitelab UVF-3100 analyzers
Project Name/Job No: _MOL[LD\ D

Operator's Name: 14 < ¢
Check the Calibration Curve for QA/QC:

Date of Calibration: g dierent from above: 2ULA | 15 gffﬂbﬁtﬁ?s Eog: s izvigiggimgjcgmggzmmfer
' Optiéé! .I.‘—'i.[te.rs US6d: Ener S0t 5, Gory 1 Standard ID Result - Concentration Remarks
Calibration Sensitivity or “Sens” value: % ::
vs. 0.00
Test Sample Fluorescence | ample Diiution TEST
Run# ID: fg:‘?ﬁgﬁgﬁe’;f,ﬁ.‘gf Concentration: Factor: RESULT:
‘HOME" Key to Refurn
24 aD%- <2 12519 | 0%5F 4 o000 = 5670
17 CdB- 12 ~2.3% | -001z X o0 = NP
1% C03- | P bS% Y foop = |64
M CDR-17, vesasnp. 7 564 DO X (000 = 10
| CPL-G [L). 19 L0261 (ood = (026
0 C02- 10 e yo| egver X 1000 = Quer
) Cpl-10 (0€3 over X |1;eo0 = Qves
U bt 264 0% 1% 6\ X foe? = (75
5 o2 (o\. 0% Ote0d X (000 = 08
\ (%0 Qwey % 1600 = e
2 (pz- 10 {279, bgar X tPoo = g
Q, CH7-19 A2 over X 000 = ovar
o\ Co7-15 n21.64 [qas X (0,000 = {0445
10 ChH2-10 2104 0.0r0 X o0 = GO Y
[ (pl-G L1925 vy X' j000 = Qs
| Col-% 131 2% Dver X (0000 =  pver
\% i~ [0 199648 | over X {000 = over
4 A0 R }.2I0 X 10,000 = 13,100
15 CH-19 5% | 020 | 10 = a0
- X —

2
Copyright 2014  Sitelab Corporation Need Help? Call Toll Free 877-SITELAB or (978) 363-2299

" See us al: vavw.site-lab.com




_ Pa.oye %

| Test Result Record

Petroleum Hydrocarbon Solutions | "SRR 2. : For use with Sltelab UVF-3100 analyzers
Date & Time: 5[ ‘4/ 19 | Prolect Name/Job No: (\A&Lk&tlﬂ CID
- Report Concentrations in ppm mgxg soil or g water) Operator‘s Name: '\“5!‘”( > ,
£ DRO Check the Calibration Curve for QA/QC:

Test Parameter:

Enter GRO, EDRO, TPH-0II, To{aI PAHSs, Targef PAHs or other

, :
Date of Cahbratlon (If ditferent from above): va “ Li ? D|6 grgrl |1b21: aa‘tfgg fofr)ltmts FT\’o vii!,c:'gﬁlo?j c?rvlelogc%mpu!er
- | Standard ID | " Result | Concentration | Remarks
Optucal F[iters used (Enter Sot 4,8, C or D) A : , vs.
Calibration Sensitivity or “Sens” value: flp B
Press the "8” Key to view. Optimum UVF-3100 sensitivily range = 24 lo 40 for GRO Vs,
and 13 to 22 for EDRQ, TPH-Oil, Tolal PAHS or Target PAHs. See calibration kit
certificale of analysis sheet and ogerating manual for more details. vs.
Solvent Blank vs[ 000
Test Sample Fluorescence Sample Dilutlon TEST
Run # 1D: T P bress e Concentration: Factor: RESULT:
"HOME" Key o Relurn
b | CDU-5 1032, | 0.w2% X yoo0 = (,29
VX | ehy-(0 Tap. 2N ol 2,659 X 06 = 295Y
" Ton-15 4o | 0015 X jooo I 15
o |chy.5 | 154 (1 m L AR
20 | CPA-10 524l 0.20 | looo = 1,
A epar-is %19 0.0 X (o0 = |9
201 Cou-H V2 over ¥ D H prer
h 1 Cve o Ly YR 10,000 = Quey
WM | CD5-1Y 1%, wer | oV H Bua
1% Cos - \0 ACHRY \019% 1 (0,000 = 96,000
Ve | cpo-1o 36 G, | VOl X 100 = (0
24 c0h- (& [0OA A over M oo = N
18 | -\ HO. 1Y Glell X 10,000 = 4 (30
w (hy- 20 no.32 | 062 X 1000 = 20
201 919 5% . 0130 ¥ 1v00 = 130
e Cple-5 - 23%9. 12 Quey ¥ 1000 = Ovar
Y2 CDl—5 e SN2 V0,000 =  Qver
2b | (Dl (0 - 1540 Cvier 4 jp00 = QVer
By i CDL-10 51, 7 3.%05 X o000 = 2p,B05
20 | CpL-1f Toat | ouse M loov = Ule

Copyright 2014 Sitelab Corporation Need Help? Call Toll Free 877-SITELAB or (978) 363-2299  See us at: www.site-lab.com




turre

Patroleum Hydrocarbon Solution

paeaTime: 214019 -~ 3]/
Report Concentrations in ppm (mgxg soit o met. water
Test Parameter: bP\QD — BRD

Enfer GRO, EDRQ, TPH-QIl, Tolal PAHSs, Target PAHSs or other

Test Result Record

For use with Sitelab UVF-3100 analyzers

G/ p - b

Project Name/Job No:

Operator's Name: HM,SM <

Check the Calibration Curve for QA/QC:

. . . 2
Date of Calibration: grarsrent fom above __ 21| (15 gg,",bﬁtﬁ?s fog:nts E— iv,glggﬁ,ogjcgﬁﬂfgmpm,
o o e A DR Standard 1D Result | Concentration|] Remarks
Opticai Filters used: ntersiota 8, corpy vs.
Calibration Sensitivity or “Sens” value; 70 Vs,
Press the 8 Key to view. Optimum UVF-3100 sensifivity range = 24 to 40 for GRO vs.
and 13 to 22 for EDRO, TPH-Ol, Total PAHS or Targel PAHs. See calibration kit
certificate of analysis sheet and operating manual for more details. ¥s.
Salvent Blank vs. 0.00
Test Sample Fluorescence Sample Dijution
Run # ID: TGS f S fresshe Concentration: Factor: RESULT:
"HO&_ﬁ.‘é_ff_{gy fo Refurn
o Chle —20 (25.7.0 O.570% X fpoo = 36Y
2% | Oble-1g 5).¥3 0.1 X \ovo = 729
A L6 6 - 003 " 7% = ND
¢ | eo-w 7 lp X1 O . A .
3 £6-15 |. 2 .01 X 20 = 0, 2
Ly [ |0-5 5,94 0.0, X 7.0 = |2
< Lo 1o (%2 0.09 ¥ 20 = |
b oAb .07 0.l 1 20 = 0
4 Fa o 1. 27 0.1 X | O =
%] 1419 RT: N
9 L4 15 <. 57 g.00 4y = 0.9
\0 ) bl 0.07 1 o0 = LY
({ Elo-0 749, Y4 2.5 X 40 = g9,
\ "L £-19 1006 0. X' 20 = 2.0
\ % -9 921 0.09 X 2.0 = .
[\ E1-10 124449 L2 X 20 =5 39
\& 2119 5L 27 ks, 1 9o = 1714,
Vo - 5 " 0.07 X (0O = 07
1 A0 26, HM 026 1 4.0 = 9.7
,(L E[\/«LQ .o DYy? X o = L. %

Copyright 2014 Sitelab Corporation

Need Help? Call Toll Free 877-SITELAB or (978) 363-2299

See us al: www.site-lab.com
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Test Result Record

Petroleum Hydrocarhon Solutions -§ < : For use w:th Sltelab UVF-3100 analyzers

e

Date & Time: gl 9 h 9 ,/ E /L( /15 PrOJect Name/Job No: fE/ / P
Report Congentrations in ppm (mexg soi or ma. water) Operator's Name: _-[athA ns
Test Parameter: ChQ[] / PO Check the Calibration Curve for QA/QC:
Enter GRO, EDRO, TPH-Cil, Total FAHs, Target PAHSs or other C |'bration Pojnts R2 Sio o of Curve
Date Of Callbratlon (ff different from Bbﬂve) Engr If, 2, 3, 4 or 5 point T Toview dgmload curve to computer
: ‘Standard ID Result | Concentration]  Reriarks ™
Optlca! Flfters used (Enter Stot A, B, Cor D): & / /JV vs.
Calibration Sensitivity or “Sens” value: [2.0 vs.
Press fhe *8° Key to view. Oplimum UVF-3100 sensilivify range = 24 fo 40 for GRO Vs,
and 13 to 22 for EDRO, TPH-OIl, Total PAHSs or Target PAHs. See calibration kit
ceriificale of analysis sheet and operating manual for more delails. vs.
Solvent Blank vs. 0.00
Test Sample Fluorescence Sample Dilution TEST
Run # ID: Zg?;g}fsge’:gﬁsjj.’gf Concentration: Factor: RESULT:
‘HOME” Key to Return . -
(“ EY-6 0. o\ 0-0 4 90 = 0.
.0 £9-10 |. 2% 0.0} 1\ = 0.
2\ | E3-16 W 602 % 10 = 0.2
11 £9-5 [0-32 Lod N = DG
1% = %10 % 0.0H X e, = ¢
M L35 0.7 o2 X o = 6.2
, 7110 2060 00612 ] 100 = F
1 Pi-15 ya.1z. | 0234 Y 1o 75 224
) Pl-5 5. 2,0 ORU S T 0o = 'S
4 2-5 Hp 3T 092289 X (0O = 2.2. K
5 P2 - O US55 O20F * 1c0 = 20. F
o P2-15 (b O-O0S( 1 oo = 5.
3 o -0 6.4\ D.40% X 00 = Go.%
Y| o UL 3. 099 X o6 = 27
A1 Uyt 20U, 00| Over X (00 =
(O] Pt 294.0% | 19420 X (060 = (0472
I K5 19 MY 1.%% X |bo =l 1747
(2 H e 9 166,15 .02 X oD = 0%
2 | H5-5 2.y | 08T X ypp  H |9
H5- (0 IRz T

Copyright 2014  Sitelab Corporation Need Help? Call Toll Free 877-SITELAB or (978) 363-2209 See us at: www.site-lab.com
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Petroleum Hydrocarbon Solutlons ;

g 2/ﬁo/z>

Date & Time:

Report Concentrations in ppm mexg soitor mga. water)

Test Parameter:

EDR

Enter GRO, EDRO, TPH-Oll, Total PAHS, Target PAHS or other

Date of Calibration: grditerent from abovey: 3’ L( ! 15

Test Result Record

For use with SJteIab UVF-3100 analyzers

Malat H

Project Name/Job No:

Operator's Name:

Check the Calibration Curve for QA/QC:

R? Slope of Curve
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Petroleum Hydrecarbon Solutions.

Date & Time:

Report Concentrations in ppm mgxg soi or mgn water)

Test Parameter:
Enter GRO, EDRO, TPH-Qil, Total PAHs, Targef PAHs or other

Date of Calibration: grairerent from avove):

Optical Filters used: (ntersiota 8, corn):

Calibration Sensiiivity or “Sens” value:

Press the “8” Key to view. Oplimum UVF-3100 sensilivily range = 24 to 40 for GRO
and 13 to 22 for EDRO, TPH-QIl, Total PAHS or Target PAHSs. See calibration kit

cerlificate of analysis sheet and operaling manual for more delails.

Test Result Record

For use with Sitelab UVF-3100 analyzers

Project Name/Job No:

Operator’'s Name:

Check the Calibration Curve for QAIQC:‘

Calibration Points R? Slope of Curve
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Date & Time:

Report Concentrations in ppm maag soitor mgt. water)

Test Parameter:
Enter GRO, EDRO, TPH-OIl, Tolal PAHSs, Targef PAHS or other

Date of Calibration: grditterent rom above):

Test Result Record

For use with Sitelab UVF-3100 analyzers

Project Name/Job No:

Operator's Name:
Check the Calibration Curve for QA/QC:

Calibration Points R? Slope of Curve

Enfer 1, 2, 3, 4 or 5 point To view, dovinload curve fo computer
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Date & Time:

Report Concentrations in PRM (mgKg soil or mgh. water)

&0

Test Parameter:

Petroleum Hydrocarbon Solutions -

Enter GRO, EDRO, TPH-OIl, Total PAHS, Targef PAHs or cther

Test Result Record

For use with Sitelab UVF-3100 analyzers

Project Name/Job No:

Operator's Name:
Check the Calibration Curve for QA/QC:

L Calibration Points R? Slope of Curve
Date of Calibration: grditerent from above): " J H)’ 15 Enter 1, 2, 3, 4 0r 5 point To view, download curve to computer
e o e I "1 Standard ID Result ~ | Concentration | Remarks
Optical Filters used: ntersiota B corny ()3 vs.

Calibration Sensitivity or “Sens” value: ot

Press the "8” Key fo view. Oplimum UVF-3100 sensilivify range = 24 to 40 for GRO
and 13 fo 22 for EDRO, TPH-Oll, Tolal PAHs or Target PAHs. See calibralion kit

certificale of analysis sheet and operating manual for more delails.
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Test Result Record
For use with Sitelab UVF-3100 analyzers
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Petroleum Hydrocarbon Sd!utlons | B

Date & Time:

3./\1'_/2015“

Report Concentrations in ppm (mgag soit or mgat. water)

Test Parameter:
Enter GRO, EDRO, TPH-0Il, Total PAHSs, Targe! PAHs or other

Date Of Cahbraﬂon Wt diterentfom above):

Project Name/Job No:

Operator's Name:

Check the Calibration Curve for QA/QC:

Calibration Points
Enter 1, 2, 3, 4 or 5 point

Test Result Record

For use with Sitelab UVF-3100 analyzers
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|

R? Slope of Curve

To view, dovnload curve fo camputer
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Petroleum Hydrocarbon Solutlons

Date & Time: 3’/{ 20

Report Concentrations in ppm mgxg soiror mga water)

Test Parameter: D RO

Enler GRO, EDRQ, TPH-Gil, Total PAHSs, Target PAHSs or other

Date of Calibration: grdirerent from above): 3 / ! ;‘rzzd 5

Test Result Record

For use with Sitelab UVF-3100 analyzers

Project Name/Job No:

Operator's Name: -

Check the Calibration Curve for QA/QC:

Calibration Points R? Slope of Curve

Enter 1, 2, 3, 4 or 5 point To view, dawnload curve to computer
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and 13 to 22 for EDRO, TPH-QIl, Total PAHSs or Target PAHs. See calibration kit
certificate of analysis sheet and operating manual for more details. vs.
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ACRONYMS

ADR automated data review

AF United States Air Force

AFS Air Force Station

ARI Analytical Resources, Inc.

BaP benzo(a)pyrene

bgs below ground surface

CLARC Cleanup Levels and Risk Calculations
cPAHs carcinogenic polycyclic aromatic hydrocarbons
DoD Department of Defense

Ecology Washington State Department of Ecology
EPA United States Environmental Protection Agency
FD field duplicate

IDW investigation derived waste

MS matrix spike

MSD matrix spike duplicate

MTCA Model Toxics Control Act

MW monitoring well

N normal sample

ORP oxidation reduction potential

PAH polycyclic aromatic hydrocarbons

PCB polychlorinated biphenyl

QC quality control

QSM Quality Systems Manual

RCRA Resource Conservation and Recovery Act
SvoC semi-volatile organic compound

USACE United States Army Corps of Engineers
UST underground storage tank

vVoC volatile organic compound

SECTION 1 — USABILITY SUMMARY

1.1 INTRODUCTION & OBJECTIVES

The purpose of this Quality Control Summary Report is to evaluate the Phase II data collected and
determine whether they meet the data quality objectives (DQOs) outlined in the Quality Assurance
Project Plan (QAPP), Underground Storage Tank Site Investigation, Former Makah Air Force

Station, Neah Bay, Washington. Data collected during Phase I was evaluated in the Phase |

Technical Memorandum.

Soil and groundwater samples were collected and analyzed for field and analytical analyses in
accordance with the QAPP, with exception of minor and infrequent field deviations enacted during
the investigation. Deviations are discussed in Section 3.7 of the Site Investigation Report. These

deviations did not have an adverse impact on the site investigation objectives.

This report briefly assesses the two main types of data collected, field and analytical, and discusses
the intended usability of each data type.
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SECTION 2 - FIELD MEASUREMENTS

The following types of field measurements were collected during Phase Il sampling activities:
e Temperature

Dissolved oxygen

pH

Oxidation Reduction Potential (ORP)

Specific Conductivity

Ferrous Iron

Gasoline Range Organics (GRO) and Extended Diesel Range Organics (EDRO) via a field

portable UVF3100 test Kit.

Field measurements were collected using the approved procedures in the QAPP. Calibration and
quality control procedures were performed per the QAPP or the manufacturer’s instructions when
specific directions were not included in the QAPP.

The field notes from March 11, 2015 groundwater well sampling state that the pH 7 standard would
not calibrate on the flow-cell. Acidity readings from the groundwater monitoring should be
considered estimated.

For the UVF3100, calibration was performed daily or whenever the target analyte (GRO or EDRO)
was changed. Blanks and continuing calibration standards were run at regular intervals to ensure
the calibration remained valid.

Uncertainty can arise when different individuals prepare and run the field tests. User-induced
variation was minimized by limiting the number of users performing the field tests and ensuring
that new users operated under the guidance of more experienced users until mastery was achieved.

The field measurements are generally intended for screening, field decision-making purposes, and

as supplemental investigative information. This data is not intended for making site closure
determinations.

SECTION 3 — ANALYTICAL DATA

USACE completed Phase Il analytical sampling activities in accordance with the approved QAPP
(USACE, 2014). The following laboratory samples were collected during the Phase Il investigation:
25 aqueous samples (including equipment blanks) and 145 soil samples. Samples were collected
and shipped to Analytical Resources, Incorporated (ARI) in Tukwila, WA. Table 1 lists all samples
and their respective sample data group (SDG) assignments.

The analytical data collected during the SI is usable as reported with the data validation qualifiers
added. Samples results that were rejected by the data validation are not usable. As discussed in the
following sections, the data generated from the sampling and analyses program are of sufficient
quality and quantity to support the objectives for the investigation.

3.1 DEVIATIONS FROM FIELD PROCEDURES

Due to conditions encountered in the field, some deviations were made from QAPP during the
fieldwork portion of Phase II. Specific field deviations are detailed in Section 3 of the SI report.
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3.2 FIELD QUALITY CONTROL

Field QC samples, such as matrix spike/matrix spike duplicates (MS/MSDs), field duplicates, rinsate
blanks, and trip blanks, were collected to determine the quality of the field data. Six trip blanks, four
rinsate blanks, 11 MS/MSD samples, and 11 field duplicate samples were collected. Equipment
rinsate samples were collected every few days during soil sample collection. A trip blank was
included every few days with shipments that included samples for VOC analyses.

3.3 LABORATORY METHODS

Samples were analyzed using the following methods:

NWTPH-Dx for Diesel Range Organics (DRO) and motor oils;
NWTPH-Gx for Gasoline Range Organics (GRO);

EPA Method 8260 for volatile organic compounds (VOCs);

EPA Method 8260-Selected lon Monitoring (SIM) for low-level VOCs;
EPA Method 6020 - lead and manganese;

EPA Method 300.0 - Nitrate, sulfate;

RSK-175 - Methane, ethane, ethene.

3.4 DATA VALIDATION PROCEDURES

In accordance with the Quality Assurance Project Plan Revision 1 (USACE, 2014), analytical data
were reviewed using Automated Data Review (ADR.net) software following EPA’s Stage 2a Data
Validation Electronic Process (S2AVE) as defined in Guidance for Labeling Externally Validated
Laboratory Analytical Data (EPA-540-R08-005).

Analytical results are qualified based on the following guidance:

e QAPP Worksheet #36 - Data Validation Procedures (USACE 2014);

e Department of Defense Quality Systems Manual for Environmental Laboratories,
Version 5.0 (July 2013);

e Principles of the most recent version of the Contract Laboratory Program National
Functional Guidelines (NFG); and

e Internal (laboratory) control limits.

Per Worksheet #28 of the QAPP, project-specific quality control (QC) limits are used when
evaluating data. The most current available laboratory QC limits are used in this data review.

The data validation narratives indicate that the sample analyses generally met the QC criteria cited
in the QSM and appropriate validation guidance documents. Results associated with QC outliers
were appropriately qualified during the data validation process.

3.5 DATA QUALITY INDICATORS

This section summarizes the validation performed and the overall quality of the analytical data
based on the PARCCS parameters defined in Worksheet #37 of the QAPP. Individual data validation
reports with specific sample details are provided in Appendix E. The PARCCS parameters are
defined in the following sections.
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3.5.1  PRECISION

Precision is evaluated by evaluating duplicate pairs such as MS/MSD, LCS/LCSD, laboratory
duplicates, and field duplicate samples. Duplicate pairs were run as required by the QAPP. Precision
is expressed in terms of relative percent difference (RPD) between duplicate determinations.

Some RPDs were outside criteria. The data validation qualified the data as discussed below.

e Some MS/MSD RPD results were outside of criteria resulting in some data being qualified as
estimated (J/U]); no results were rejected due to this criterion.

e Some LCS/LCS duplicate RPD results were outside of criteria resulting some data being
qualified as estimated (J/U]); no results were rejected due to this criterion.

e Some laboratory duplicate RPD results were outside of criteria resulting in some metals
data being qualified as estimated (J/UJ); no results were rejected due to this criterion.

o Some field duplicate RPD results were outside of criteria for soil samples. Results associated
with field duplicate precision outliers were noted in the DVRs but not qualified.

There is no discernible pattern of reason for the exceedances. Soil data is inherently more
heterogeneous in nature than water samples that may be a variable contributing to the lower
sampling precision.

3.5.2  ACCURACY

Accuracy, expressed as %Recovery (%R), was assessed for each method, analyte, and matrix, by
comparing surrogate, MS/MSD, and LCS/LCSD recoveries to the laboratory control limits. Below is
a summary of the findings that affect the usability of the data:

e Surrogate recoveries were above or below criteria for several compounds, resulting in some
data being qualified as estimated (J/U]) based on surrogate recoveries.

o MS/MSD recoveries were outside of criteria for several compounds. These compounds were
qualified estimated (J/UJ) in the associated parent samples.

e LCS/LCSD recoveries were outside of criteria for a few compounds, resulting in some data
being qualified as estimated based on LCS recoveries.

3.5.3  REPRESENTATIVENESS

Representativeness was evaluated by ensuring that approved analytical methods were used,
samples were preserved correctly, contaminants were not detected in method blanks, equipment
blanks, or trip blanks, and that holding times were met. In general, holding times were met for all
analyses with a few exceptions. Most notably, groundwater sample AQE1 was run for NWTPH-Gx
nearly 6 weeks past hold time. This was due to sampler error that neglected to collect sample
volume for NWTPH-Gx. As a result of not receiving sample bottles labeled for NWTPH-Gx, the
laboratory did not know that this analysis was desired. Subsequent data review revealed the
missing sample; in lieu of no data, NWTPH-Gx was analyzed on extra saved sample volume from
AQE1 that was being held at the laboratory. A decline in concentration is expected after 6 weeks
past the holding time due to volatilization and biological degradation; however, the degree of
decline is unknown. It is likely the result would be higher if the holding time was not exceeded.

In addition, a few aqueous samples for nitrate analysis were slightly out of hold time owing to the
remote location of the sampling location and the shipping time required to transport the samples to

the lab. The samplers were aware of this hurdle and made a best effort to ensure samples would

7|Page



DRAFT - Site Investigation Report

Former Makah Air Force Station

May XX, 2015

arrive at the laboratory within holding times. Sample results out of holding time criteria were
qualified as estimated (J/U]).

Contaminants were not detected in the trip blanks, although low levels of contaminants were
occasionally detected in the equipment rinsate blanks and laboratory method blanks. Equipment
rinsate blanks were collected during soil sampling and were generated by rinsing the drilling shoe
after decontamination with de-ionized water.

3.5.4  COMPARABILITY

To ensure comparability of data generated for the site, standard sample collection procedures and
U.S. EPA-approved analytical methods were used.

3.5.5  SENSITIVITY

Sensitivity is related to the ability to compare analytical results with project-specific quantitation
limit goals (PQLG). Analytical quantitation limits for the various sample analytes should be below
the level of interest to allow an effective comparison or use of the analytical results.

The analytical methods used during Phase Il were selected because they have a Limit of
Quantitation (LOQ) at or below the PQLG. Laboratory results are reported according to rules that
provide established certainty of detection at sample-specific quantitation limit. The numerical value
of the sample-specific LOQ is based on the LOQ as adjusted for sample characteristics, such as
dilutions or percent moisture, and laboratory judgment. If an analyte is present at a concentration
between the LOD and LOQ, the analytical result is flagged with a “],” indicating an estimated
quantity.

In general, the sample-specific LOQs achieved the PQLGs, although elevated sample quantitation
limits (SQLs) for non-detects occurred in some samples where target analyte concentrations of
other analytes (primarily petroleum) were high and thus caused matrix interference.

The laboratory LOQ for ethylene dibromide (EDB) via Method 8260 in groundwater exceeds the
Method A groundwater cleanup level. EDB analysis was not detected in any wells above the cleanup
level during the June 2014 (Phase I) investigation via low-level analysis (8260 SIM); EDB via low-
level analysis was therefore recommended for removal from the Phase Il groundwater analyses
(USACE, 2015). However, due to laboratory contractual obligations, EDB was still reported in
groundwater via Method 8260 in Phase Il investigation, even though the LOQ for EDB via the
standard Method 8260 was known to exceed the clean up level. Phase Il EDB groundwater data via
Method 8260 should therefore not be used to make comparisons to the groundwater cleanup levels.

The impact on usability from elevated SQLs for all other compounds is assessed on a case-by-case
basis in the main narrative within the context of the conclusions relevant to that dataset.

3.5.6 COMPLETENESS

Analytical completeness is defined as the percentage of measurements that were judged to be valid,
i.e.,, not rejected, and acceptable for all intended date use. No data were rejected; analytical
completeness for this sampling event is 100%.
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SECTION4  CONCLUSIONS

The field and analytical results reported are of sufficient quantity and quality to support the
intended use as stated in the QAPP.

SECTION 5 - REFERENCES

Department of Defense, 2013b. Quality Systems Manual (QSM) for Environmental Laboratories,
Version 5.0, July 2013.

EPA, 2009. Guidance for Labeling Externally Validated Laboratory Analytical Data for Superfund
Use, EPA 540-R-08-005.

USACE, 2014. Quality Assurance Project Plan (Final Revision 1), UST Site Investigation, Former
Makah AFS, Neah Bay, Washington.

USACE, 2015. Phase [ Technical Memorandum, UST Site Investigation, Former Makah AFS. Prepared
for Air Force Civil Engineer Center, January 27, 2015.
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TABLES

Table 1. Sample Cross Reference Table

6020 6020 MEE
Sample Sample NWTPH | NWTPH 8260 8270 Total Diss EPA RSK TCLP TCLP TCLP
Sample ID No. Location | Matrix Type Date Dx Gx 8260 SIM SIM Pb Mn 8082 | 300.0 175 Metals | VOCs | SVOCs
GP-11-A6-13 A6 Soil 3/3/2015 ZY89 ZY91
GP-11-A6-8 A6 Soil N 3/3/2015 ZY90 ZY91
GP-11-A4-12 A4 Soil N 3/3/2015 Y89 ZY91
GP-11-A4-8 Ad Soil N 3/3/2015 ZY89 ZY91
GP-11-A7-8 A7 Soil N 3/3/2015 ZY90 ZY91
GP-11-A7-13 A7 Soil N 3/3/2015 ZY90 ZY91
AQTB1 na AQ TB 3/3/2015 ZY91
GP-11-A5-15 A5 Soil N 3/3/2015 ZY90 ZY91
GP-11-A5-10 A5 Soil 3/3/2015 ZY90 ZY91
GP-11-CD9-15 CD9 Soil N 3/3/2015 ZY90 ZY91 ZY91
GP-11-CD91-15 CD9 Soil FD 3/3/2015 ZY90 ZY91 ZY91
GP-11-CD9-10 CD9 Soil N 3/3/2015 ZY90 ZY91 ZY91
GP-11-CD8-6 CD8 Soil N 3/3/2015 7Y89 7Y91 ZY91
GP-11-CD8-10 CD8 Soil N 3/3/2015 ZY89 ZY91 ZY91
GP-11-CD2-10 CD2 Soil N 3/4/2015 7711 7713 7713
GP-11-CD2-11 CD2 Soil N 3/4/2015 7712 7713 7713
GP-11-CD3-10 CD2 Soil N 3/4/2015 7712 7713 7713
GP-11-CD31-10 CD3 Soil FD 3/4/2015 7712 7713 7713
GP-11-CD3-15 CD3 Soil N 3/4/2015 7712 7713 7713
AQRB1 shoe AQ RB 3/4/2015 7713
GP-11-CD1-5 CD1 Soil N 3/4/2015 7711 7713 7713
GP-11-CD1-10 CD1 Soil N 3/4/2015 7712 7713 7713
GP-11-CD4-5 CD4 Soil N 3/4/2015 7712 7713 7713
GP-11-CD4-10 CD4 Soil N 3/4/2015 7712 7713 7713
GP-11-CD7-5 CD7 Soil N 3/4/2015 7712 7713 7713
GP-11-CD7-10 CD7 Soil N 3/4/2015 7712 7713 7713
GP-11-CD5-5 CD5 Soil N 3/4/2015 7711 7713 7713
GP-11-CD5-10 CD5 Soil N 3/4/2015 7712 7713 7713
GP-11-CD5-18 CD5 Soil N 3/4/2015 7712 7713 7713
GP-11-CD6-5 CD6 Soil N 3/4/2015 7711 7713 7713
GP-11-CD6-10 CD6 Soil N 3/4/2015 7711 7713 7713
GP-11-CD6-20 CD6 Soil N 3/4/2015 7712 7713 7713
GP-11-E5-15 ES Soil N 3/5/2015 7729 7729 7730
GP-11-E5-10 ES Soil N 3/5/2015 7729 7729 7730
GP-11-E51-15 ES Soil FD 3/5/2015 7729 7729 7730
GP-11-E10-10 E10 Soil N 3/5/2015 7729 7729 7730
GP-11-E10-15 E10 Soil 3/5/2015 7729 7729 7730
GP-11-E9-5 E9 Soil 3/5/2015 7729 7729 7730
GP-11-E9-10 E9 Soil N 3/5/2015 7729 7729 7730
AQTB2 na AQ TB 3/5/2015 7729 7730
GP-11-E6-15 E6 Soil N 3/5/2015 7729 7729 7730
GP-11-E6-10 E6 Soil N 3/5/2015 7728 7728 7730
GP-11-E11-10 E11 Soil N 3/5/2015 7729 7729 7730
GP-11-E11-15 E11 Soil N 3/5/2015 7728 7728 7730
GP-11-E7-10 E7 Soil N 3/5/2015 7729 7729 7730
GP-11-E7-15 E7 Soil N 3/5/2015 7729 7729 7730
AQRB2 shoe AQ RB 3/5/2015
GP-11-E8-5 E8 Soil N 3/5/2015 7729 7729 7730
GP-11-E8-10 E8 Soil N 3/5/2015 7729 7729 7730
GP-06-P1-10 P1 Soil N 3/6/2015 7745 7745
GP-06-P1-14 P1 Soil N 3/6/2015 7745 7745
GP-06-P2-5 P2 Soil N 3/6/2015 7745 7745
GP-06-P2-10 P2 Soil N 3/6/2015 7745 7745
GP-06-H3-10 H3 Soil N 3/6/2015 7744 7745
GP-06-H3-12 H3 Soil N 3/6/2015 7744 7745
GP-06-H4-5 H4 Soil N 3/6/2015 7744 7745
GP-06-H4-9 H4 Soil N 3/6/2015 7744 7745
GP-06-H5-5 H5 Soil N 3/6/2015 7744 7745
GP-06-H5-10 H5 Soil N 3/6/2015 7744 7745
AQTB3 na AQ TB 3/8/2015 7746 7746
AQMWO05 MWO05 AQ N 3/8/2015 7746 7746 7746 7746 7746
AQMWO06 MWO06 AQ 3/8/2015 7746 7746 7746 7746 7746 7746
AQMWO08 MWO08 AQ 3/8/2015 7746 7746 7746 7746 7746
AQMWO09 MWO09 AQ N 3/8/2015 7746 7746 7746 7746 7746 7746
AQMW10 MWO06 AQ FD 3/8/2015 7746 7746 7746 7746 7746 7746
GP-06-H6-5 H6 Soil N 3/9/2015 7758 7759
GP-06-H1-5 H1 Soil N 3/9/2015 7758 7759
GP-06-H1-8 H1 Soil N 3/9/2015 7758 7759
GP-06-H2-10 H2 Soil N 3/9/2015 7758 7759
GP-06-H2-11 H2 Soil N 3/9/2015 7758 7759
GP-06-RS1-5 RS1 Soil N 3/9/2015 7758 7758 7759 7759
GP-06-RS2-4 RS2 Soil N 3/9/2015 7758 7758 7759 7759
GP-06-RS3-3 RS3 Soil N 3/9/2015 7758 7758 7759 7759
GP-06-RS6-5 RS6 Soil N 3/9/2015 7758 7758 7759 7759
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6020 6020 MEE
Sample Sample NWTPH | NWTPH 8260 | 8270 Total Diss EPA RSK TCLP TCLP TCLP
Sample ID No. Location | Matrix Type Date Dx Gx 8260 SIM SiM Pb Mn 8082 | 300.0 175 Metals | VOCs | SVOCs
GP-06-RS61-5 RS6 Soil FD 3/9/2015 7758 7758 7759 7759
GP-06-RS5-3 RS5 Soil N 3/10/2015 7788 7788 7789 7789
GP-06-RS8-2 RS8 Soil N 3/10/2015 7788 7788 7789 7789
GP-06-RS7-3 RS7 Soil N 3/10/2015 7788 7788 7789 7789
GP-11-A9-5 A9 Soil N 3/10/2015 7788 7789
GP-11-A9-10 A9 Soil N 3/10/2015 7788 7789
GP-11-A8-10 A8 Soil N 3/10/2015 7788 7789
GP-11-A8-15 A8 Soil N 3/10/2015 7788 7789
GP-11-A10-10 A10 Soil N 3/10/2015 7788 7789
GP-11-A10-15 Al10 Soil N 3/10/2015 7788 7789
AQTB4 na AQ TB 3/10/2015 7789
GP-11-CD15-5 CD15 Soil N 3/11/2015 7788 7789 7789
GP-11-CD15-10 CD15 Soil N 3/11/2015 7788 7789 7789
GP-11-CD151-10 | CD15 Soil FD 3/11/2015 7788 7789 7789
GP-11-CD16-5 CD16 Soil N 3/11/2015 | AAO06 AA08 AA08
GP-11-CD16-10 CD16 Soil N 3/11/2015 | AAO06 AA08 AA08
GP-11-CD16-15 CD16 Soil N 3/11/2015 | AA06 AA08 AA08
GP-11-CD20-10 CD20 Soil N 3/11/2015 | AAO7 AA08 AA08
GP-11-CD20-15 CD20 Soil N 3/11/2015 | AAO7 AA08 AA08
GP-11-CD19-5 CD19 Soil N 3/11/2015 | AAO7 AA08 AA08
GP-11-CD19-10 CD19 Soil N 3/11/2015 | AAO7 AA08 AA08
GP-11-CD191-10 | CD19 Soil FD 3/11/2015 | AAO7 AA08 AA08
GP-11-CD17-5 CD17 Soil N 3/11/2015 | AAO7 AA08 AA08
GP-11-CD17-10 CD17 Soil N 3/11/2015 | AAO7 AA08 AA08
GP-11-CD14-5 CD14 Soil N 3/12/2015 | AA31 AA32 AA32
GP-11-CD14-10 CD14 Soil N 3/12/2015 | AA31 AA32 AA32
GP-11-CD18-10 CD18 Soil N 3/12/2015 | AA31 AA32 AA32
GP-11-CD18-15 CD18 Soil N 3/12/2015 | AA31 AA32 AA32
GP-11-CD181-10 | CD18 Soil FD 3/12/2015 | AA31 AA32 AA32
AQRB3 Soil RB 3/12/2015 AA32
GP-11-CD13-5 CD13 Soil N 3/12/2015 | AA31 AA32 AA32
GP-11-CD13-10 CD13 Soil N 3/12/2015 | AA31 AA32 AA32
GP-11-CD12-5 CD12 Soil N 3/12/2015 | AA31 AA32 AA32
GP-11-CD12-10 CD12 Soil N 3/12/2015 | AA31 AA32 AA32
GP-11-CD10-5 CD10 Soil N 3/12/2015 | AA31 AA32 AA32
GP-11-CD10-10 CD10 Soil N 3/12/2015 | AA31 AA32 AA32
GP-11-CD11-5 CD11 Soil N 3/12/2015 | AA31 AA32 AA32
GP-11-CD11-10 CD11 Soil N 3/12/2015 | AA31 AA32 AA32
AQCD1 CD6 AQ N 3/12/2015 | AA25 AA25 AA25 AA25 AA25
AQCD7 CD6 AQ FD 3/12/2015 | AA25 AA25 AA25 AA25 AA25
AQCD2 CD5 AQ N 3/12/2015 | AA25 AA25 AA25 AA25 AA25
AQA1 near A6 AQ N 3/13/2015 | AA25 AA25 AA25 AA25 AA25
GP-11-E12-10 E12 Soil N 3/13/2015 | AA31 AA31 AA32
GP-11-E12-15 E12 Soil N 3/13/2015 | AA31 AA31 AA32
AQE1 near E11 AQ N 3/13/2015 | AA25 AFQ3 AA25 AA25 AA25 AA25
GP-11-E13-5 E13 Soil N 3/13/2015 | AA31 AA31 AA32
GP-11-E13-10 E13 Soil N 3/13/2015 | AA31 AA31 AA32
GP-11-E14-5 E14 Soil N 3/13/2015 | AA31 AA31 AA32
GP-11-E14-10 E14 Soil N 3/13/2015 | AA31 AA31 AA32
AQTB5S na AQ TB 3/16/2015 AB0O4 ABO4
AQE2 E2 AQ N 3/16/2015 | ABO4 ABO4 AB04 ABO4 ABO4 AB04
AQE3 E3 AQ N 3/16/2015 | ABO4 ABO4 AB04 ABO4 ABO4 AB04
GP-05-T2-10 T2 Soil N 3/16/2015 | ABO5 ABO7
GP-05-T2-12 T2 Soil N 3/16/2015 | ABO5 ABO7
GP-05-T3-5 T3 Soil N 3/16/2015 | ABO5 ABO7
GP-05-T3-10 T3 Soil N 3/16/2015 | ABO5 ABO7
GP-05-T3-12 T3 Soil N 3/16/2015 | ABO5 ABO7
GP-05-V1-5 V1 Soil N 3/16/2015 | ABO5 ABO7
GP-05-V1-7 V1 Soil N 3/16/2015 | ABO5 ABO7
GP-05-V3-5 V3 Soil N 3/16/2015 | ABO6 ABO7
GP-05-V3-8 V3 Soil N 3/16/2015 | ABO5 ABO7
GP-05-T1-5 T1 Soil N 3/16/2015 | ABO6 ABO7
GP-05-T1-8 T1 Soil N 3/16/2015 | ABO5 ABO7
GP-06-RS4-3 RS4 Soil N 3/17/2015 | AB35 AB35 AB36 AB36
GP-06-H7-5 H7 Soil N 3/17/2015 | AB35 AB36
GP-06-H7-7 H7 Soil N 3/17/2015 | AB34 AB36
GP-06-H8-10 H8 Soil N 3/17/2015 | AB35 AB36
GP-06-H8-12 H8 Soil N 3/17/2015 | AB34 AB36
GP-06-H9-10 H9 Soil N 3/17/2015 | AB35 AB36
GP-06-H9-13 H9 Soil N 3/17/2015 | AB35 AB36
GP-06-H91-13 H9 Soil FD 3/17/2015 | AB35 AB36
GP-05-V2-5 V2 Soil N 3/17/2015 | AB35 AB36
GP-05-V2-8 V2 Soil N 3/17/2015 | AB35 AB36
GP-05-U1-5 U1l Soil N 3/17/2015 | AB35 AB36
GP-05-U1-10 Ul Soil N 3/17/2015 | AB35 AB36
GP-05-U2-5 U2 Soil N 3/17/2015 | AB35 AB36
GP-05-U2-10 U2 Soil N 3/17/2015 | AB35 AB36
GP-05-U2-12 U2 Soil N 3/17/2015 | AB35 AB36
AQRB4 AQRB4 AQ RB 3/17/2015 AB36
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Sample Sample NWTPH | NWTPH 8260 | 8270 Total Diss EPA RSK TCLP TCLP TCLP
Sample ID No. Location | Matrix Type Date Dx Gx 8260 SIM SiM Pb Mn 8082 | 300.0 175 Metals | VOCs | SVOCs
AQTUV1 AQTUV1 AQ N 3/18/2015 | AB57 AB57 AB57 AB57 AB57
GP-05-U3-5 U3 Soil N 3/18/2015 | ABS58 AB59
GP-05-U3-9 U3 Soil N 3/18/2015 | ABS58 AB59
GP-05-TUV1-5 TUV1 Soil N 3/18/2015 | ABS58 AB59
GP-05-TUV1-8 TUV1 Soil N 3/18/2015 | AB58 AB59
AQTB6 na AQ N 3/18/2015 AB59
GP-05-TUV2-5 TUV2 Soil N 3/18/2015 | ABS58 AB59
GP-05-TUV2-10 TUV2 Soil N 3/18/2015 | ABS58 AB59
GP-05-TUV3-5 TUV3 Soil N 3/18/2015 | ABS58 AB59
GP-05-TUV3-6 TUV3 Soil N 3/18/2015 | ABS58 AB59
GP-05-TUV4-3 TUV4 Soil N 3/18/2015 | ABS58 AB59
GP-05-TUV41-3 TUV4 Soil FD 3/18/2015 | ABS58 AB59
DRUM1 Drum soil N 3/18/2015 AB68 AB68 | AB68
DRUM2 AQ N 3/18/2015 AB85 AB85 AB85
DRUM3 AQ N 3/18/2015 AB85 AB85 AB85
DRUM4 soil N 3/18/2015 AB68 AB68 | AB68
DRUM5 AQ N 3/18/2015 AB85 AB85 AB85

Note: Sample dates are separated using grey and white shading.
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Data Validation Report

PROJECT/EVENT: Underground Storage Tank Site Investigation Phase Il, Former Makah Air Force Station, Neah

Bay, Washington.
SAMPLING DATE(S): March 3-18, 2015
ANALYSES: Diesel Range Organics (DRO) and motor oils by NWTPH-Dx;
Gasoline Range Organics (GRO) by NWTPH-Gx;
Volatile Organic Compounds by EPA Method 8260;
Volatile Organic Compounds (low-level) by EPA Method 8260-Selected lon Monitoring (SIM);
Metals (total lead and dissolved manganese) by EPA Method 6020;
Anions (Nitrate, sulfate) by EPA Method 300.0;
Dissolved gases (Methane, ethane, ethane) by RSK-175
LABORATORY: Analytical Resources, Inc (ARI), Tukwila, WA
DATE: April 2015

1 Introduction

This report documents the review of the data from the analysis of soil and groundwater samples and the
associated laboratory and field quality control (QC) samples. The samples were analyzed by Analytical Resources,

Inc. (ARI), Tukwila, Washington.

Sample Data No. of | Matrix Analyte(s) Method Validation
Group (SDG) Samples Level
AA06 3 soil DRO & motor oils NWTPH-Dx EPA Stage 2a
AAQ07 7 soil DRO & motor oils NWTPH-Dx EPA Stage 2a
AAO08 10 soil VOCs, SVOCs 8260, 8270 SIM EPA Stage 2a
7758 10 soil DRO & motor oils, gasoline NWTPH-Dx, NWTPH- EPA Stage 2a
Gx
7759 10 soil VOCs, Metals (Pb) 8260, 6020 EPA Stage 2a
AA32 20 soil (19) AQ | VOCs, SVOCs 8270 SIM, 8260 EPA Stage 2a
(1)
In accordance with the Quality Assurance Project Plan Revision 1 (USACE, 2014), analytical data were reviewed

using Automated Data Review (ADR.net) software following EPA’s Stage 2a Data Validation Electronic

Process

(S2AVE) as defined in Guidance for Labeling Externally Validated Laboratory Analytical Data (EPA-540-R08-005).

Analytical results are qualified based on the following guidance:

e QAPP Worksheet #36 — Data Validation Procedures (USACE 2014);

e Department of Defense Quality Systems Manual for Environmental Laboratories, Version 5.0

e  Principles of the most recent version of the Contract Laboratory Program National Functiona
(NFG); and

e Internal (laboratory) control limits.

(July 2013);
| Guidelines

Per Worksheet #28 of the QAPP, project-specific quality control (QC) limits are used when evaluating data. The
most current available laboratory QC limits are used in this data review. All detections below the limit of

tIJ ”

guantitation (LOQ) are automatically assigned the “J” flag to indicate that the value is estimated. Som

e data may

be qualified using the reviewer’s professional judgment. The conclusions presented herein are based on the
information available for the review. Additional tables and attachments at the end of the narrative include the

following:




e Table 1 — Data qualifier definitions;
e Attachment 1 — Output reports generated by ADR.net.

2 Diesel Range Organics and Motor Oil (NWTPH-Dx)

This section describes the data review findings for NWTPH-Dx.

2.1 Sampling Documentation
All samples were received under proper chain of custody.

2.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples.

Exceptions: None.

2.3 Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD)
One LCS/LCSD pair was run with each analytical batch. All LCS % recoveries and RPDs are within laboratory control
limits for all target analytes.

Exceptions: None.

2.4 Method Blanks
One method blank was analyzed with each SDG. No target analytes were detected in the method blanks.

Exceptions: None.

2.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD)
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions.

Exceptions:
SDG Comments
AAQ07 SDGs AA06 and AAO7 were run together and thus shared one MS/MSD result.

Percent recoveries and RPDs are within control limits with the following exceptions:

SDG Parent Sample | Analyte Flag Notes

AAO6 | GP-11-CD16-10 | DRO J (detects) Matrix spike MS recovery not applicable due to high target
analyte concentrations

2.6 Laboratory Duplicates
A laboratory duplicate is not required as long as a matrix spike duplicate is performed.

2.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within the laboratory control limits
(50-150) with the following exceptions.

Exceptions: None.

2.8 Trip Blank
A trip blank was not analyzed with the reviewed SDGs.




2.9 Equipment (Rinsate) Blank
No equipment blanks were reviewed.

2.10 Field Duplicate Samples
The following field duplicate(s) were collected as part of the SDGs reviewed:

SDG Sample Parent Sample Flag Notes

AA07 GP-11-CD191-10 GP-11-CD19-10 None All RPDs within control limits.

7758 GP-06-RS61-5 GP-06-RS6-5 None RPDs not applicable because target concentrations are < 5x
LoQ.

All field duplicate RPDs are within the QAPP-defined control limit of 40%.

3 Volatile Organic Compounds (8260)

This section describes the data review findings for 8260.

3.1 Sampling Documentation
All samples were received under proper chain of custody with the following exceptions:

No exceptions.

3.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples with the following
exceptions:

No exceptions.

3.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

3.4 Method Blanks
A minimum of one method blank was analyzed with each SDG. No target analytes were detected in the method
blanks.

Exceptions: None

3.5 MS/MSD
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None

All MS % recoveries and RPDs are within control limits with the following exceptions:

SDG Parent Sample | Analyte Flag Notes

7759 GP-06-H2-10 ethylbenzene, m,p- J- (all detects) All MS & MSD %recovery out of control low.
xylene, naphthalene, | UJ (all non-

o-xylene, toluene detects)
AA32 | GP-11-CD14-10 | Naphthalene J- (all detects) MSD %recovery out of control low.
UJ (all non-
detects)




3.6 Laboratory Duplicates
A laboratory duplicate is not required unless an MSD is not analyzed. No laboratory duplicates were analyzed.

3.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions:

SDG Sample Flag Notes
AA08 GP-11-CD16-5, J+ (detects) | Surrogate % recovery for bromofluorobenzene was out
GP-11-CD16-10 of control high. No target analytes were detected in the
samples. No data qualified.

3.8 Trip Blanks
The following trip blanks were reviewed: None.

3.9 Equipment (Rinsate) Blank
The following equipment blanks were reviewed:

SDG Sample Flag Notes

AA32 AQRB3 None No target analytes detected.

3.10 Field Duplicate Samples
The following field duplicate(s) were reviewed:

SDG Field Duplicate Parent Sample Flag Notes

AA08 GP-11-CD191-10 GP-11-CD19-10 None RPDs are within control limits or not applicable.

7759 GP-06-RS61-5 GP-06-RS6-5 None RPDs within control limits or not applicable because
target concentrations are < 5x LOQ.

AA32 GP-11-CD181-10 GP-11-CD18-10 None All RPDs are within control limits except ethylbenzene.

This could be due to the sample not being completely
homogenized or the generally low concentrations of
ethylbenzene detected.

4 Volatile Organic Compounds (8270 SIM)

This section describes the data review findings for 8270D SIM.

4.1 Sampling Documentation
All samples were received under proper chain of custody.

4.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples.

4.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

4.4 Method Blanks




The laboratory analyzed at least one method blank with each analytical batch. No target analytes were detected in
the method blanks.

4.5

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None

All MS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions:
SDG Parent Sample Analyte Flag Notes
AA08 GP-11-CD16-10 2-methylnaphthalene J (all detects); U) | MS %recovery out of control low.
(all non-detects) | MSD %recovery out of control high.
AA08 GP-11-CD16-10 1-methylnaphthalene J- (all detects); MSD %recovery out of control low.
UJ (all non-
detects)
AA32 GP-11-CD14-10 chrysene, naphthalene J- (all detects) UJ | Both MS & MSD, except for chrysene
(all non-detects) | MSD, %recovery out of control low.
AA32 GP-11-CD14-10 1-methylnaphthalene, 2- J- (all detects) UJ | MS & MSD %recovery NA due to high
methylnaphthalene (all non-detects) | concentration of analyte in original
sample.
4.6 Laboratory Duplicates
A laboratory duplicate was not run for 8270 SIM. A laboratory duplicate is not required if a matrix spike duplicate is
run.
4.7 Surrogate Spike Performance

Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions: None

SDG Parent Sample Analyte Flag Notes

AA32 GP-11-CD13-5 2-methylnaphthalene, none NR because it is a diluted sample.
(DL) dibenzo(a,h)anthracene

AA32 GP-11-CD18-10 2-methylnaphthalene, none NR because it is a diluted sample.
(DL) dibenzo(a,h)anthracene

4.8 Trip Blank

The following trip blanks were reviewed: None.

4.9 Equipment (Rinsate) Blank

The following equipment blanks were reviewed: None.

4.10 Field Duplicate Samples

The following field duplicate(s) were reviewed:

SDG Field Duplicate Parent Sample Flag Notes

AA08 GP-11-CD191-10 GP-11-CD19-10 None RPD’s not applicable because detected concentrations

are less than 5 times LOQ.
AA32 GP-11-CD181-10 GP-11-CD18-10 None RPD’s are within control limits or not applicable because

target concentrations are < 5x LOQ, except for 1-
methylnaphthalene and 2-methylnaphthalene. This




could be due to the sample not being completely
homogenized and the relatively low concentrations
detected.

5 Gasoline Range Organics (NWTPH-Gx)

This section describes the data review findings for NWTPH-Gx.

5.1 Sampling Documentation
All samples were received under proper chain of custody.

5.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples.

5.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

5.4 Method Blanks
A minimum of one method blank was analyzed with each SDG. No target analytes were detected in the method
blanks.

Exceptions: None

5.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions:

SDG Comments

AB35 No MS/MSD was analyzed because of insufficient amount of sample provided. No data qualified because LCS was
within control limits.

7758 No MS/MSD was run. No data qualified because LCS was within control limits.

All MS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions: None

5.6 Laboratory Duplicates
A laboratory duplicate was not run. A laboratory duplicate is not required if a matrix spike duplicate is run.

5.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions: None

5.8 Trip Blank
Trip blanks are not required for this analysis.

5.9 Equipment (Rinsate) Blank
Equipment blanks are not required for this analysis.

5.10 Field Duplicate Samples
The following field duplicate(s) were reviewed:




SDG Field Duplicate Parent Sample Flag Notes

7258 GP-06-RS61-5 GP-06-RS6-5 None All RPD are within control limits.

6 Metals (Pb) (6020)

This section describes the data review findings for method 6020

6.1 Sampling Documentation
All samples were received under proper chain of custody.

6.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples.

6.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

6.4 Method Blanks
A minimum of one method blank was analyzed with each SDG. No target analytes were detected in the method
blanks.

Exceptions: None

6.5 Matrix Spike (MS) Analysis
One matrix spike a (MS) was analyzed with each SDG or at a frequency of 1 MS per 20 samples with the following
exceptions: None

All MS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions: None

6.6 Laboratory Duplicates
One laboratory duplicate was analyzed with each SDG or at a frequency of 1 duplicate per 20 samples with the
following exceptions: None

All lab duplicate % recoveries and RPDs are within control limits with the following exceptions:

SDG Sample(s) Analyte Flag Notes

7759 GP-06-RS1-5 Lead J (all detects) Laboratory duplicate RPD out of control high.
uJ (all non-
detects)

6.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions: None

6.8 Trip Blank
Trip blanks are not required for this analysis.

6.9 Equipment (Rinsate) Blank
Equipment blanks are not required for this analysis.

6.10 Field Duplicate Samples
The following field duplicate(s) were reviewed:




SDG Field Duplicate Parent Sample Flag Notes

7259 GP-06-RS61-5 GP-06-RS6-5 None RPD within control limit.

7 Data Usability Assessment

This section provides an overall quantitative and qualitative assessment of the laboratory analytical data and
identifies potential sources of error, uncertainty, and bias that may affect the overall usability. The data quality
indicators defined in the QAPP and presented in this section include precision, accuracy, representativeness,
completeness, and sensitivity.

The overall quality of the data is acceptable.

7.1 Precision

Precision is evaluated by evaluating duplicate pairs such as MS/MSD, LCS/LCSD, laboratory duplicates, and field
duplicate samples. Duplicate pairs were run as required by the QAPP. All MS/MSD, LCS/LCSD, laboratory, and field
duplicates were within the precision criteria with the exception of the following:

e 7758 no MS/MSD was run for Gx
e 7759 lab duplicate RPD for 6020
e AA32 field duplicate RPD for 8260
e AA32 field duplicate RPD for 8270

The overall precision of the data set is considered acceptable.

7.2  Accuracy

Accuracy, expressed as %Recovery (%R), was assessed for each method, analyte, and matrix, by comparing
surrogate, MS/MSD, and LCS/LCSD recoveries to the laboratory control limits. Performance evaluation samples
were not required for the sampling event. All percent recoveries were within control limits with the exception of
the following:

e AA08 MS & MSD %recovery for 8270 SIM
e AA06 MS %recovery for Dx

e AAO08 surrogate %recovery for 8260

o 7759 MS & MSD %recovery for 8260

e AA32 MSD %recovery for 8260

o AA32 MS & MSD %recovery for 8270

7.3 Representativeness

Representativeness was evaluated by ensuring that approved analytical methods were used, samples were
preserved correctly, contaminants were not detected in method blanks, and holding times were met. All holding
times and temperature requirements were met. Method blanks were performed at the required frequency and no
contaminants were detected. The representativeness of the project data is considered acceptable.

7.4 Completeness

Analytical completeness is the percentage of measurements that were judged to be valid, i.e., not rejected, and
acceptable for all intended date use. No data were rejected; analytical completeness for this sampling event is
100%.

7.5 Sensitivity

The analytical methods were selected to provide for sufficient sensitivity for comparison of project results to
decision criteria.

8 Conclusions and Recommendations




The overall assessment of data indicates that the data reviewed meets project requirements. Sample results that
were found to be estimated (J) should be used with caution if results are close to the regulatory benchmarks. Based
upon the data review performed, all results are considered valid and usable for all purposes.
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Tables

Table 1. Data qualifier definitions.

Flag Description

J The analyte was positively identified; Data are qualified as estimated; it is not possible to assess the
direction of the potential bias. False positives or false negatives are unlikely to have been reported.

+ Data are qualified as estimated, with a high bias likely to occur. False positives or
false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur.

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet
quality control criteria. The presence or absence of the analyte cannot be verified.

u The analyte was analyzed for but was not detected above the reported sample quantitation limit.

uJ The analyte was not detected above the reported sample quantitation limit. However, the reported

guantitation limit is approximate and may or may not represent the actual limit of quantitation
necessary to accurately and precisely measure the analyte in the sample.

10



Attachment 1

ADR.net output reports
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Data Qualifier Summary

Lab Reporting Batch ID: AA06-150317 Laboratory: ARIS
EDD Filename: aa06 eQAPP Name: Makah 20150416
Method Category:  SVOA
Method: NWTPH-DX Matrix: SO
3/11/2015 12:05:00
Sample ID-GP-11-CD16-10 Collected:PM Analysis Type:DL Dilution: 10.0
Data

Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 12000 | | 160 | DL | 590 | LoQ | mgkg | ProfJudg

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/20/2015 3:19:17 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 2



Data Qualifier Summary

Lab Reporting Batch ID: AA06-150317 Laboratory: ARIS
EDD Filename: aa06 eQAPP Name: Makah 20150416

Reason Code Legend

Reason Code Description
Ms Matrix Spike Lower Rejection
Profdudg Professional Judgment

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/20/2015 3:19:17 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



Field QC Assignments and Associated Samples

EDD File Name: AA06-150317
eQapp Name: Makah 20150416

Associated Sample Collection
Samples Date

4/20/2015 3:19:18 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Matrix Spike/Matrix Spike Duplicate Outlier Report

Lab Reporting Batch ID: AA06-150317 Laboratory: ARIS
EDD Filename: aa06 eQAPP Name: Makah 20150416
Method: NWTPH-DX
Matrix: SO

QC Sample ID

(Associated MS | MSD %R RPD Affected

Samples) Compound %R | %R Limits | (Limits) Compounds Flag

GP-11-CD16-10MS DIESEL RANGE ORGANICS 0 0 |62.00-120.00 - DIESEL RANGE ORGANICS J- (all detects)
?GPI;j e 100";'3'3 R (all non-detects)

Project Name and Number: Task Order #18 - Makah

4/20/2015 3:11:32 PM ADR version 1.9.0.325 Page 1 of 1



History of Manual Changes to Automated Data Review Qualifiers

Changed by: Jacob Williams

Analysis Reason Original New Edit
Analyte Method Type Result  Unit Code Value Value Time
Field Sample ID: GP-11-CD16-10
DIESEL RANGE ORGANICS NWTPH-DX RES 11000 mg/kg  Matrix Spike Lower Rejection J- 4/20/2015 15:16

Reason for change: Matrix spike MS recovery not applicable due to high target analyte concentrations

DIESEL RANGE ORGANICS NWTPH-DX RES 11000 mg/kg  Professional Judgment J 4/20/2015 15:16
Reason for change: Matrix spike MS recovery not applicable due to high target analyte concentrations

DIESEL RANGE ORGANICS NWTPH-DX DL 12000 mg/kg  Matrix Spike Lower Rejection J- 4/20/2015 15:13
Reason for change: Recovery not applicable due to high target analyte concentrations
DIESEL RANGE ORGANICS NWTPH-DX DL 12000 mg/kg  Professional Judgment J 4/20/2015 15:14

Reason for change: Matrix spike MS recovery not applicable due to high target analyte concentrations

MOTOR OILS NWTPH-DX DL 1200 mg/kg  Professional Judgment J 4/20/2015 15:15
Reason for change: Matrix spike MS recovery not applicable due to high target analyte concentrations
MOTOR OILS NWTPH-DX DL 1200 mg/kg  Professional Judgment J 4/20/2015 15:16

Reason for change: Not a matrix spike compound. Validator error

4/20/2015 3:18:03 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: AA07-150319 Laboratory: ARIS
EDD Filename: aa07 eQAPP Name: Makah 20150414

No Data Review Qualifiers Applied.




Field QC Assignments and Associated Samples

EDD File Name: AA07-150319
eQapp Name: Makah 20150414

Associated Sample Collection
Samples Date
Field QC GP-11-CD191-10
Qc Type: FD
GP-11-CD19-10 3/11/2015 2:20:00 PM

4/20/2015 2:37:10 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: AA07-150319 Laboratory: ARIS

EDD Filename: aa07 eQAPP Name: Makah 20150414
Method: NWTPH-DX — R

Matrix: SO

Concentration (mg/kg)

Sample | eQAPP
Analyte GP-11-CD19-10 GP-11-CD191-10 RPD RPD Flag
DIESEL RANGE ORGANICS 22 16 32 40.00 n )
MOTOR OILS 120 92 26 40,00 |No Qualifiers Applied

Project Name and Number: Task Order #18 - Makah
4/20/2015 2:25:27 PM ADR version 1.9.0.325 Page 1 of 1



Lab Reporting Batch ID: AA08-150420
EDD Filename: aa08

Data Qualifier Summary

Laboratory: ARIS
eQAPP Name: Makah 20150421

8270D SIM Matrix: SO
3/11/2015 12:05:00
Sample ID-GP-11-CD16-10 Collected:PM Analysis Type:DL-BASE/NEUTRAL Dilution: 5.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
1-Methylnaphthalene 9.1 0.071 DL 0.22 LOQ mg/kg J- Ms
2-METHYLNAPHTHALENE 9.5 0.074 DL 0.22 LOQ mg/kg J Ms, Ms
3/11/2015 12:05:00
Sample ID:-GP-11-CD16-10 Collected:PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZO(A)ANTHRACENE 000 | J |o0019| DL |0044 | LOQ |mgkg| J | RI
3/11/2015 12:05:00
Sample ID:-GP-11-CD16-15 Collected:PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
Total Benzofluoranthenes 00031 | J |00031| DL |00067| LOQ |mgkg | J | RI
3/11/2015 12:05:00
Sample ID-GP-11-CD16-5 Collected:PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
Total Benzofluoranthenes 0010 | J [o00075| DL | 0016 | LOQ | mgkg | J | RI
3/11/2015 3:10:00
Sample ID-GP-11-CD17-10 Collected:PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
CHRYSENE 00042 | J |00019| DL [00049| LOQ | mgkg | J | RI
3/11/2015 3:10:00
Sample ID-GP-11-CD17-5 Collected:PM Analysis Type:RES-BASE/NEUTRAL Dilution: 3.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZO(A)ANTHRACENE 0.0096 J 0.0059 DL 0.013 LOQ mg/kg J RI
DIBENZO(A,H)ANTHRACENE 0.0080 J 0.0069 DL 0.013 LOQ mg/kg J RI
INDENO(1,2,3-CD)PYRENE 0.010 J 0.0081 DL 0.013 LOQ mg/kg J RI
3/11/2015 2:40:00
Sample ID-GP-11-CD191-10 Collected:PM Analysis Type:RES-BASE/NEUTRAL Dilution: 3.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 0011 | J |00063| DL | 0014 | LOQ |mgkg | J | RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/21/2015 9:16:48 AM

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)

Page 1 of 4




Data Qualifier Summary

Lab Reporting Batch ID: AA08-150420 Laboratory: ARIS
EDD Filename: aa08 eQAPP Name: Makah 20150421
Method Categorj; SVOA
Method: 8270D SIM SO
3/11/2015 2:20:00
Sample ID-GP-11-CD19-5 Collected:PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
CHRYSENE 0.0030 J 0.0019 DL 0.0050 | LOQ mg/kg J RI
NAPHTHALENE 0.0038 J 0.0022 DL 0.0050 | LOQ mg/kg J RI
Total Benzofluoranthenes 0.0024 J 0.0023 DL 0.0050 | LOQ mg/kg J RI
3/11/2015 1:25:00
Sample ID:-GP-11-CD20-15 Collected:PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZO(A)ANTHRACENE 0.0030 J 0.0021 DL 0.0046 | LOQ mg/kg J RI
Total Benzofluoranthenes 0.0026 J 0.0021 DL 0.0046 | LOQ mg/kg J RI

VOA

SO
3/11/2015 12:05:00

Sample ID:-GP-11-CD16-15 Collected:PM Analysis Type:RES Dilution: 1.24
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00009 | J [o00019] DL [0.0012] LOQ |[mgKg| J | RI
3/11/2015 3:10:00
Sample ID:-GP-11-CD17-10 Collected:PM Analysis Type:RES Dilution: 1.37
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00013 | J |0.00021| DL |00014| LOQ |mgKg| J | RI
3/11/2015 3:10:00
Sample ID-GP-11-CD17-5 Collected:PM Analysis Type:RES Dilution: 1.17
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 00010 | J |0.00035| DL |00012| LOQ |mgKg| J | RI
3/11/2015 2:20:00
Sample ID-GP-11-CD19-10 Collected:PM Analysis Type:RES Dilution: 1.26
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0.0007 J 0.00037| DL 0.0013 | LOQ | mg/Kg J RI
TOLUENE 0.0012 J 0.00019| DL 0.0013 | LOQ | mg/Kg J RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/21/2015 9:16:48 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 4



Data Qualifier Summary

Lab Reporting Batch ID: AA08-150420 Laboratory: ARIS
EDD Filename: aa08 eQAPP Name: Makah 20150421
Method Category: VOA
Method: 8260C Matrix: SO
3/11/2015 2:40:00
Sample ID-GP-11-CD191-10 Collected:PM Analysis Type:RES Dilution: 1.39
Data

Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00012 | J |0.00021| DL |0.0014| LOQ |mgKg| RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/21/2015 9:16:48 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 3 of 4



Data Qualifier Summary

Lab Reporting Batch ID: AA08-150420

Laboratory: ARIS
EDD Filename: aa08

eQAPP Name: Makah 20150421
Reason Code Legend

Reason Code Description

Ms Matrix Spike Lower Estimation
Ms Matrix Spike Upper Estimation
RI Reporting Limit Trace Value
Surr

Surrogate/Tracer Recovery Upper Estimation

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
4/21/2015 9:16:48 AM

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 4 of 4



EDD File Name:

eQapp Name:

AA08-150420
Makah 20150421

Field QC Assignments and Associated Samples

Associated
Samples

Sample Collection
Date

Field QC GP-11-CD191-10

ac Type:

GP-11-CD19-10

3/11/2015 2:20:00 PM

4/21/2015 9:16:49 AM

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)

Page 1 of 1



Matrix Spike/Matrix Spike Duplicate Outlier Report

Lab Reporting Batch ID: AA08-150420
EDD Filename: aa08

Laboratory: ARIS
eQAPP Name: Makah 20150421

Method: 8270D SIM

Matrix: SO
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R Limits | (Limits) Compounds Flag
GP-11-CD16-10MS 2-METHYLNAPHTHALENE 135 | 23.8 |35.00-120.00 - 2-METHYLNAPHTHALENE

GP-11-CD16-10MSD
(GP-11-CD16-10)

J (all detects)
UJ (all non-detects)

GP-11-CD16-10MSD
(GP-11-CD16-10)

1-Methylnaphthalene

15.6 | 39.00-120.00

1-Methylnaphthalene

J-(all detects)
UJ(all non-detects)

Project Name and Number: Task Order #18 - Makah

4/21/2015 8:45:39 AM

ADR version 1.9.0.325

Page 1 of 1



Surrogate Outlier Report

Lab Reporting Batch ID: AA08-150420 Laboratory: ARIS
EDD Filename: aa08 eQAPP Name: Makah 20150421
8260C
SO
Sample ID Sample % Recovery Affected
(Analysis Type) Surrogate % Recovery Limits Compounds Flag
GP-11-CD16-10 4-Bromofluorobenzene 123 80-120 All Target Analytes J+ (all detects)
GP-11-CD16-5 4-Bromofluorobenzene 131 80-120 All Target Analytes J+(all detects)

Project Name and Number: Task Order #18 - Makah
4/21/2015 8:50:51 AM ADR version 1.9.0.325 Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: AA08-150420
EDD Filename: aa08

Laboratory: ARIS

eQAPP Name: Makah 20150421

Method: 8270D SIM
Matrix: SO

Concentration (mg/Kg)
Sample | eQAPP
Analyte GP-11-CD19-10 GP-11-CD191-10 RPD RPD Flag
BENZENE 0.0007 0.0014 U 200 40.00 . .
TOLUENE 0.0012 0.0012 0 40.00 No Qualifiers Applied

Concentration (mg/kg)
Sample | eQAPP
Analyte GP-11-CD19-10 GP-11-CD191-10 RPD RPD Flag
1-Methylnaphthalene 0.0087 0.014 47 40.00
2-METHYLNAPHTHALENE 0.013 0.021 47 40.00 No Qualifiers Applied
CHRYSENE 0.0088 0.021 82 40.00 PP
NAPHTHALENE 0.0053 0.011 70 40.00

Project Name and Number: Task Order #18 - Makah

4/21/2015 8:59:22 AM

ADR version 1.9.0.325

Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: AA08-150420

eQAPP: Makah 20150421 Laboratory: ARIS

Table Line Column alue Warning Description
[
Sample Analysis 12 PreparationBatch NT5-032315A 17 This batch has more that one sample with QCType LCS.
Sample Analysis 34 PreparationBatch NT5-032315A 17 This batch has more that one sample with QCType LCS.
4/21/2015 9:16:47 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: ZZ58-150317 Laboratory: ARIS
EDD Filename: zz58 eQAPP Name: Makah 20150427
Method Category:  SVOA
Method: NWTPH-DX SO
Sample ID:GP-06-RS6-5 Collected:3/9/2015 2:15:00 PM Analysis Type:RES Dilution: 1.00
Data

Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 52 | J | 15 | b | 55 | LoQ |mgkg | J | RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/28/2015 2:18:26 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 2



Data Qualifier Summary

Lab Reporting Batch ID: ZZ58-150317 Laboratory: ARIS
EDD Filename: zz58 eQAPP Name: Makah 20150427

Reason Code Legend

Reason Code Description

RI Reporting Limit Trace Value

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/28/2015 2:18:26 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



Field QC Assignments and Associated Samples

EDD File Name: ZZ58-150317
eQapp Name: Makah 20150427

Associated Sample Collection
Samples Date
Field QC GP-06-RS61-5
Q€ Type: FD
GP-06-RS6-5 3/9/2015 2:15:00 PM

4/28/2015 2:18:27 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Reporting Limit Outliers

Lab Reporting Batch ID: ZZ258-150317
EDD Filename: zz58

Laboratory: ARIS
eQAPP Name: Makah 20150427

Method: NWTPH-DX

Matrix: SO
Lab Reporting)] RL
SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-06-RS6-5 DIESEL RANGE ORGANICS |y | 52 55 | LOQ |mgkg| J(al detects)
Project Name and Number: Task Order #18 - Makah
4/28/2015 2:12:29 PM ADR version 1.9.0.325

Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: ZZ58-150317 Laboratory: ARIS

EDD Filename: zz58 - eQAPP Name: Makah 20150427
Method: NWTPH-DX _—_—_ I SR

Matrix: SO

Concentration (mg/kg)

Sample | eQAPP
Analyte GP-06-RS6-5 GP-06-RS61-5 RPD RPD Flag
DIESEL RANGE ORGANICS 5.2 9.8 61 40.00 N .
MOTOR OILS 23 45 65 40,00 |No Qualifiers Applied

Project Name and Number: Task Order #18 - Makah
4/28/2015 1:48:29 PM ADR version 1.9.0.325 Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: ZZ59-150420 Laboratory: ARIS
EDD Filename: zz59 eQAPP Name: Makah 20150427
Method Category: METALS
Method: 6020 SO
3/9/2015 11:15:00
Sample ID:GP-06-RS1-5 Collected: AM Analysis Type:RES/ITOT Dilution: 20.0
Data

Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
LEAD 58 | | 0057 | DL | 01 | PaL |mgkg | J | Ld

Matrix: SO
Sample ID-GP-06-H1-8 Collected:3/9/2015 9:20:00 AM Analysis Type:RES Dilution: 1.04
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
m,p-Xylene 00006 | J [0.00041| DL |0.0010| LOQ |mgKg| J | RI
3/9/2015 10:05:00
Sample ID:-GP-06-H2-10 Collected: AM Analysis Type:RES Dilution: 1.15
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.0011 U 0.00023| DL 0.0011 LOQ mg/Kg uJ Ms
m,p-Xylene 0.0011 U 0.00045| DL 0.0011 LOQ mg/Kg udJ Ms
NAPHTHALENE 0.0057 U 0.00049| DL 0.0057 | LOQ mg/Kg uJ Ms
O-XYLENE 0.0011 U 0.00026f DL 0.0011 LOQ mg/Kg udJ Ms
TOLUENE 0.0011 J 0.00017| DL 0.0011 LOQ mg/Kg J- Ms
Sample ID-GP-06-H6-5 Collected:3/9/2015 8:50:00 AM Analysis Type:RES Dilution: 1.31
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00010 | J [0.00020] DL |0.0013| LOQ |mgKg| J | RI
3/9/2015 11:15:00
Sample ID:-GP-06-RS1-5 Collected: AM Analysis Type:RES Dilution: 1.08
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00010 | J [0.00016| DL |0.0011| LOQ |mgKg| J | RI
Sample ID:-GP-06-RS3-3 Collected:3/9/2015 1:15:00 PM Analysis Type:RES Dilution: 1.09
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00008 | J [0.00017| DL |0.0011| LOQ |mgKg| J | RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/28/2015 3:48:27 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 3



Data Qualifier Summary

Lab Reporting Batch ID: ZZ59-150420 Laboratory: ARIS
EDD Filename: zz59 eQAPP Name: Makah 20150427
VOA
SO
Sample ID:-GP-06-RS61-5 Collected:3/9/2015 2:25:00 PM Analysis Type:RES Dilution: 1.46
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00012 | J |0.00022| DL |00015| LOQ |mgKg| J | RI
Sample ID:-GP-06-RS6-5 Collected:3/9/2015 2:15:00 PM Analysis Type:RES Dilution: 1.11
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00006 | J [0.00017| DL |0.0011| LOQ |mgKg| J | RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/28/2015 3:48:27 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 3



Data Qualifier Summary

Lab Reporting Batch ID: ZZ59-150420

Laboratory: ARIS
EDD Filename: zz59

eQAPP Name: Makah 20150427
Reason Code Legend

Reason Code Description

Ld Laboratory Duplicate Precision
Ms Matrix Spike Lower Estimation
RI Reporting Limit Trace Value

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/28/2015 3:48:27 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)
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Field QC Assignments and Associated Samples

EDD File Name: ZZ59-150420
eQapp Name: Makah 20150427

Associated Sample Collection
Samples Date
Field QC GP-06-RS61-5
Q€ Type: FD
GP-06-RS6-5 3/9/2015 2:15:00 PM

4/28/2015 3:48:29 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Matrix Spike/Matrix Spike Duplicate Outlier Report

Lab Reporting Batch ID: ZZ59-150420 Laboratory: ARIS
EDD Filename: zz59 eQAPP Name: Makah 20150427

Method: 8260C

Matrix: SO
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R Limits | (Limits) Compounds Flag

GP-06-H2-10MS ETHYLBENZENE 67.2 | 65.2 |80.00-120.00 - ETHYLBENZENE

GP-06-H2-10MSD m,p-Xylene 65.7 64 80.00-123.00 - m,p-Xylene J- (all detects)

(GP-06-H2-10) NAPHTHALENE 43 415 |71.00-122.00 - NAPHTHALENE UJ (all non-detects)
O-XYLENE 67 64.5 | 80.00-120.00 - O-XYLENE
TOLUENE 75.1 66 | 78.00-120.00 - TOLUENE

Project Name and Number: Task Order #18 - Makah
4/28/2015 3:02:41 PM ADR version 1.9.0.325 Page 1 of 1



Lab Duplicate Outlier Report

Lab Reporting Batch ID: ZZ259-150420 Laboratory: ARIS

EDD Filename: zz59 eQAPP Name: Makah 20150427

QC Sample ID
(Associated Sample eQAPP
Sample ID) Analyte RPD RPD Flag
GP-06-RS1-5DUP (TOT) LEAD 26.9 20.00 J (all detects)
(GP-06-RS1-5) UJ (all non-detects)

Project Name and Number: Task Order #18 - Makah
4/28/2015 3:38:14 PM ADR version 1.9.0.325 Page 1 of 1



Reporting Limit Outliers

Lab Reporting Batch ID: ZZ259-150420 Laboratory: ARIS
EDD Filename: zz59 eQAPP Name: Makah 20150427

Method: 8260C

Matrix: SO
Lab Reporting| RL

SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-06-H1-8 m,p-Xylene J 0.0006 0.0010 LOQ |mg/Kg J (all detects)
GP-06-H6-5 TOLUENE J 0.0010 0.0013 LOQ |mg/Kg J (all detects)
GP-06-RS1-5 TOLUENE J 0.0010 0.0011 LOQ |mg/Kg J (all detects)
GP-06-RS3-3 TOLUENE J 0.0008 0.0011 LOQ |mg/Kg J (all detects)
GP-06-RS61-5 TOLUENE J 0.0012 0.0015 LOQ |mg/Kg J (all detects)
GP-06-RS6-5 TOLUENE J 0.0006 0.0011 LOQ |mg/Kg J (all detects)

Project Name and Number: Task Order #18 - Makah
4/28/2015 3:12:01 PM ADR version 1.9.0.325 Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: ZZ59-150420
EDD Filename: zz59

Laboratory: ARIS
eQAPP Name: Makah 20150427

..........................

Concentration (mg/kg)

Sample | eQAPP
Analyte GP-06-RS6-5 (TOT) | GP-06-RS61-5 (TOT) | RPD RPD Flag

51 53 4 40.00

No Qualifiers Applied

Concentration (mg/Kg)

Sample | eQAPP
Analyte GP-06-RS6-5 GP-06-RS61-5 RPD RPD Flag

TOLUENE 0.0006 0.0012 67 4000 Iy, Qualifiers Applied

Project Name and Number: Task Order #18 - Makah

4/28/2015 3:12:28 PM ADR version 1.9.0.325 Page 1 of 1



EDD File Name:
eQapp Name:

Field QC Assignments and Associated Samples

AA32-150420
Makah 20150427

Associated
Samples

Sample Collection
Date

Field QC AQRB3

ac Type:

EB

GP-11-CD10-10
GP-11-CD10-5
GP-11-CD11-10
GP-11-CD11-5
GP-11-CD12-10
GP-11-CD12-5
GP-11-CD13-10
GP-11-CD13-5
GP-11-CD14-10
GP-11-CD14-5
GP-11-CD18-10
GP-11-CD181-10
GP-11-CD18-15
GP-11-E12-10
GP-11-E12-15
GP-11-E13-10
GP-11-E13-5
GP-11-E14-10
GP-11-E14-5

Field QC GP-11-CD181-10

O mnnla.

C Type:

FD

GP-11-CD18-10

3/12/2015 1:25:00 PM
3/12/2015 1:25:00 PM
3/12/2015 2:10:00 PM
3/12/2015 2:10:00 PM
3/12/2015 12:25:00 PM
3/12/2015 12:25:00 PM
3/12/2015 11:20:00 AM
3/12/2015 11:20:00 AM
3/12/2015 8:55:00 AM
3/12/2015 8:55:00 AM
3/12/2015 10:20:00 AM
3/12/2015 10:50:00 AM
3/12/2015 10:20:00 AM
3/13/2015 9:40:00 AM
3/13/2015 9:40:00 AM
3/13/2015 11:15:00 AM
3/13/2015 11:15:00 AM
3/13/2015 12:15:00 PM
3/13/2015 12:15:00 PM

3/12/2015 10:20:00 AM

4/30/2015 9:06:41 AM

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)
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Lab Reporting Batch ID: AA32-150420

EDD Filename: aa32

Data Qualifier Summary

Laboratory: ARIS
eQAPP Name: Makah 20150427

8270D SIM

Sample ID-GP-11-CD10-10

Matrix:

3/12/2015 1:25:00
Collected:PM

SO

Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00

Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 00020 | J |00021| DL |00047 | LOQ | mghkg | RI
3/12/2015 1:25:00
Sample ID-GP-11-CD10-5 Collected:PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
1-Methylnaphthalene 0.0045 J 0.0015 DL 0.0047 | LOQ mg/kg J RI
NAPHTHALENE 0.0036 J 0.0021 DL 0.0047 | LOQ mg/kg J RI
3/12/2015 2:10:00
Sample ID:-GP-11-CD11-10 Collected:PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
CHRYSENE 0.0033 J 0.0018 DL 0.0047 | LOQ mg/kg J RI
Total Benzofluoranthenes 0.0025 J 0.0021 DL 0.0047 | LOQ | mg/kg J RI
3/12/2015 2:10:00
Sample ID.-GP-11-CD11-5 Collected:pMm Analysis Type:RES-BASE/NEUTRAL Dilution: 3.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
CHRYSENE 0.012 J 0.0057 | DL 0.015 | LOQ | mg/kg J RI
NAPHTHALENE 0.010 J 0.0067 DL 0.015 LOQ mg/kg J RI
3/12/2015 12:25:00
Sample ID-GP-11-CD12-10 Collected:PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
1-Methylnaphthalene 0.0042 J 0.0015 DL 0.0046 | LOQ mg/kg J RI
NAPHTHALENE 0.0035 J 0.0021 DL 0.0046 | LOQ mg/kg J RI
3/12/2015 12:25:00
Sample ID-GP-11-CD12-5 Collected:PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
Total Benzofluoranthenes 00040 | J [00022| DL [00047| LOQ |mgkg | J | RI
3/12/2015 11:20:00
Sample ID:-GP-11-CD13-10 Collected: AM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
1-Methylnaphthalene 0.0042 J 0.0022 DL 0.0067 | LOQ mg/kg J RI
2-METHYLNAPHTHALENE 0.0052 J 0.0023 DL 0.0067 | LOQ mg/kg J RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/30/2015 9:06:39 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 5



Lab Reporting Batch ID: AA32-150420

EDD Filename: aa32

Data Qualifier Summary

Laboratory: ARIS
eQAPP Name: Makah 20150427

Method Category:

SVOA

Method:

Sample ID-GP-11-CD13-10

8270D SIM

3/12/2015 11:20:00
Collected: AM

SO

Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00

Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 00035 | J |00030| DL |00067| LOQ |mgkg | J | RI

Sample ID-GP-11-CD14-10

3/12/2015 8:55:00
Collected: AM

Analysis Type:RES-BASE/NEUTRAL Dilution: 3.00

Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
1-Methylnaphthalene 0.20 0.0048 DL 0.015 LOQ mg/kg J- Ms
2-METHYLNAPHTHALENE 0.27 0.0050 DL 0.015 LOQ mg/kg J- Ms
BENZO(A)ANTHRACENE 0.0076 J 0.0066 DL 0.015 LOQ mg/kg J RI
CHRYSENE 0.031 0.0057 DL 0.015 LOQ mg/kg J- Ms
NAPHTHALENE 0.068 0.0068 | DL 0.015 | LOQ | mg/kg J- Ms

Sample ID-GP-11-CD14-5

3/12/2015 8:55:

Collected: AM

00

Analysis Type:RES

-BASE/NEUTRAL Dilution: 1.00

Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZO(A)ANTHRACENE 0.0039 J 0.0022 DL 0.0049 | LOQ mg/kg J RI
BENZO(A)PYRENE 0.0030 J 0.0023 DL 0.0049 | LOQ mg/kg J RI
Total Benzofluoranthenes 0.0047 J 0.0022 DL 0.0049 | LOQ mg/kg J RI

Sample ID:-GP-11-CD18-10 Collected: AM

3/12/2015 10:20:00

Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00

Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIBENZO(A,H)ANTHRACENE 00033 | J [00025| DL |0.0049| LOQ |mgkg | J | RI
3/12/2015 10:20:00
Sample ID:-GP-11-CD18-15 Collected: AM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZO(A)ANTHRACENE 0.0096 J 0.0053 DL 0.012 LOQ mg/kg J RI
BENZO(A)PYRENE 0.0061 J 0.0057 DL 0.012 LOQ mg/kg J RI
Total Benzofluoranthenes 0.0067 J 0.0055 DL 0.012 LOQ mg/kg J RI

* denotes a non-reportable result

Project Name and Number: Task Order #18 - Makah

4/30/2015 9:06:39 AM
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Data Qualifier Summary

Lab Reporting Batch ID: AA32-150420 Laboratory: ARIS
EDD Filename: aa32 eQAPP Name: Makah 20150427
Matrix: SO
3/12/2015 1:25:00
Sample ID-GP-11-CD10-10 Collected:PM Analysis Type:RES Dilution: 1.08
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00006 | J |0.00016| DL |00011| LOQ |mgKg| J | RI
3/12/2015 2:10:00
Sample ID:-GP-11-CD11-10 Collected:PM Analysis Type:RES Dilution: 1.14
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00006 | J [0.00017| DL |0.0011| LOQ |mgKg| J | RI
3/12/2015 2:10:00
Sample ID-GP-11-CD11-5 Collected:PM Analysis Type:RES Dilution: 1.14
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0.0007 J 0.00034| DL |0.0011| LOQ | mg/Kg J RI
TOLUENE 0.0006 J 0.00017| DL 0.0011 | LOQ mg/Kg J RI
3/12/2015 12:25:00
Sample ID-GP-11-CD12-10 Collected:PM Analysis Type:RES Dilution: 1.14
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00008 | J |0.00017| DL |00011| LOQ |mgKg| J | RI
3/12/2015 12:25:00
Sample ID-GP-11-CD12-5 Collected:PM Analysis Type:RES Dilution: 1.20
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00007 | J |0.00018| DL |00012| LOQ |mgKg| J | RI
3/12/2015 10:20:00
Sample ID-GP-11-CD18-15 Collected: AM Analysis Type:RES Dilution: 1.13
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0.0006 J 0.00033| DL 0.0011] LOQ mg/Kg J RI
m,p-Xylene 0.0006 J 0.00044| DL 0.0011 | LOQ mg/Kg J RI
3/13/2015 11:15:00
Sample ID-GP-11-E13-10 Collected: AM Analysis Type:RES Dilution: 1.08
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0.0005 J 0.00032f DL 0.0011 | LOQ mg/Kg J RI
ETHYLBENZENE 0.0006 J 0.00022| DL 0.0011 ] LOQ mg/Kg J RI
TOLUENE 0.0006 J 0.00016| DL 0.0011 | LOQ mg/Kg J RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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Data Qualifier Summary

Lab Reporting Batch ID: AA32-150420 Laboratory: ARIS
EDD Filename: aa32 eQAPP Name: Makah 20150427
Method Category: VOA -
Method: 8260C Matrix: SO
3/13/2015 11:15:00
Sample ID-GP-11-E13-5 Collected: AM Analysis Type:RES Dilution: 1.06
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
m,p-Xylene 00008 | J |0.00042| DL |00011| LOQ |mgKg| J | RI
3/13/2015 12:15:00
Sample ID-GP-11-E14-10 Collected:PM Analysis Type:RES Dilution: 1.09
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
m,p-Xylene 00008 | J [0.00043] DL |0.0011| LOQ |mgKg| J | RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/30/2015 9:06:39 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 4 of 5



Data Qualifier Summary

Lab Reporting Batch ID: AA32-150420

Laboratory: ARIS
EDD Filename: aa32

eQAPP Name: Makah 20150427
Reason Code Legend

Reason Code Description

Ms Matrix Spike Lower Estimation
Ms Matrix Spike Lower Rejection
RI Reporting Limit Trace Value
Surr

Surrogate/Tracer Recovery Lower Rejection

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
4/30/2015 9:06:39 AM
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Reporting Limit Outliers

Lab Reporting Batch ID: AA32-150420
EDD Filename: aa32

Laboratory: ARIS
eQAPP Name: Makah 20150427

Matrix: SO
Lab Reporting] RL

SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-11-CD10-10 TOLUENE J 0.0006 | 0.0011 LOQ |mg/Kg| J(all detects)
GP-11-CD11-10 TOLUENE J 0.0006 0.0011 LOQ |mg/Kg J (all detects)
GP-11-CD11-5 BENZENE J 0.0007 0.0011 LOQ mg/Kg

TOLUENE J | 00006 | 00011 | LOQ |mgKg| J@Ndetects)
GP-11-CD12-10 TOLUENE J 0.0008 | 0.0011 LOQ |mg/Kg| J(all detects)
GP-11-CD12-5 TOLUENE J 0.0007 0.0012 LOQ |mg/Kg J (all detects)
GP-11-CD18-15 BENZENE J | 00006 | 0.0011 LOQ |mg/Kg

m,p-Xylene J | 00006 | 00011 | LOQ |mgkg| (alldetects)
GP-11-E13-10 BENZENE J 0.0005 0.0011 LOQ mg/Kg

ETHYLBENZENE J 0.0006 0.0011 LOQ |mg/Kg J (all detects)

TOLUENE J 0.0006 0.0011 LOQ |mg/Kg
GP-11-E13-5 m,p-Xylene J 0.0008 0.0011 LOQ |mg/Kg J (all detects)
GP-11-E14-10 m,p-Xylene J 0.0008 0.0011 LOQ |mg/Kg J (all detects)

Matrix: SO
Lab Reporting] RL

SamplelD Analyte Qual | Result Limit Type | Units Flag

GP-11-CD10-10 NAPHTHALENE J 0.0029 0.0047 LOQ | mg/kg J (all detects)

GP-11-CD10-5 1-Methylnaphthalene J 0.0045 0.0047 LOQ | mg/kg J (all detects)
NAPHTHALENE J 0.0036 0.0047 LOQ | mg/kg

GP-11-CD11-10 CHRYSENE J 0.0033 0.0047 LOQ | mg/kg J (all detects)
Total Benzofluoranthenes J 0.0025 0.0047 LOQ | mg/kg

GP-11-CD11-5 CHRYSENE J 0.012 0.015 LOQ | mg/kg J (all detects)
NAPHTHALENE J 0.010 0.015 LOQ | mg/kg

GP-11-CD12-10 1-Methylnaphthalene J 0.0042 0.0046 LOQ | mg/kg J (all detects)
NAPHTHALENE J 0.0035 0.0046 LOQ | mg/kg

GP-11-CD12-5 Total Benzofluoranthenes J 0.0040 0.0047 LOQ | mg/kg J (all detects)

GP-11-CD13-10 1-Methylnaphthalene J 0.0042 0.0067 LOQ | mg/kg
2-METHYLNAPHTHALENE J 0.0052 0.0067 LOQ | mglkg J (all detects)
NAPHTHALENE J 0.0035 0.0067 LOQ | mg/kg

GP-11-CD14-10 BENZO(A)ANTHRACENE J 0.0076 0.015 LOQ | mg/kg J (all detects)

GP-11-CD14-5 BENZO(A)ANTHRACENE J 0.0039 0.0049 LOQ | mg/kg
BENZO(A)PYRENE J 0.0030 0.0049 LOQ | mg/kg J (all detects)
Total Benzofluoranthenes J 0.0047 0.0049 LOQ | mg/kg

GP-11-CD18-10 CHRYSENE J 0.050 0.097 LOQ | mg/kg J (all detects)
DIBENZO(A,H)ANTHRACENE J 0.0033 0.0049 LOQ | mg/kg

GP-11-CD18-15 BENZO(A)ANTHRACENE J 0.0096 0.012 LOQ | mg/kg
BENZO(A)PYRENE J 0.0061 0.012 LOQ | mg/kg J (all detects)
Total Benzofluoranthenes J 0.0067 0.012 LOQ | mg/kg

Project Name and Number: Task Order #18 - Makah

4/30/2015 9:05:50 AM
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Matrix Spike/Matrix Spike Duplicate Outlier Report

Lab Reporting Batch ID: AA32-150420
EDD Filename: aa32

Laboratory: ARIS
eQAPP Name: Makah 20150427

Method: 8260C

Matrix: SO
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R | Limits | (Limits) Compounds Flag
GP-11-CD14-10MSD NAPHTHALENE 68.1 |71.00-122.00 NAPHTHALENE J- (all detects)
(GP-11-CD14-10) UJ (all non-detects)

Method: 8270D SIM

Matrix: SO

QC Sample ID

(Associated MS | MSD %R RPD Affected

Samples) Compound %R | %R Limits | (Limits) Compounds Flag

GP-11-CD14-10MS 1-Methylnaphthalene -26.2 -25.5 |39.00-120.00 1-Methylnaphthalene J-(all detect
GP-11-CD14-10MSD 2-METHYLNAPHTHALENE 57.7 -47 | 35.00-120.00 2-METHYLNAPHTHALENE R (a_Iﬁ On‘f difesc)t 9
(GP-11-CD14-10)
GP-11-CD14-10MS CHRYSENE 43.4 - | 48.00-120.00 CHRYSENE J(all detect
GP-11-CD14-10MSD NAPHTHALENE 225 | 194 |36.00-120.00 NAPHTHALENE 0 (;ffn o :gtesgts)
(GP-11-CD14-10)

Project Name and Number: Task Order #18 - Makah
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Surrogate Outlier Report

Lab Reporting Batch ID: AA32-150420 Laboratory: ARIS

eQAPP Name: Makah 20150427

EDD Filename: aa32

8270D SIM
SO
Sample ID Sample % Recovery Affected
(Analysis Type) Surrogate % Recovery Limits Compounds Flag
GP-11-CD13-5 (DL)|d10-2-Methylnaphthalene 0 32.00-120.00 No Affected Compounds
d14-Dibenzo(a,h)anthracene 0 21.00-133.00
GP-11-CD18-10 d10-2-Methylnaphthalene 0 32.00-120.00 No Affected Compounds
(DL) d14-Dibenzo(a,h)anthracene 0 21.00-133.00

Project Name and Number: Task Order #18 - Makah

4/29/2015 12:07:09 PM ADR version 1.9.0.325 Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: AA32-150420 Laboratory: ARIS
EDD Filename: aa32 eQAPP Name: Makah 20150427

Concentration (mg/Kg)
Sample | eQAPP
Analyte GP-11-CD18-10 GP-11-CD181-10 RPD RPD Flag
ETHYLBENZENE 0.0060 0.010 50 40.00
NAPHTHALENE 0.033 0.039 17 40.00 |No Qualifiers Applied
TOLUENE 0.0014 0.0019 30 40.00
Method: 8270D SIM —
Matrix: SO
Concentration (mg/kg)
Sample | eQAPP
Analyte GP-11-CD18-10 GP-11-CD181-10 RPD RPD Flag
1-Methylnaphthalene 2.8 1.8 43 40.00
2-METHYLNAPHTHALENE 1.3 0.77 51 40.00
BENZO(A)ANTHRACENE 0.038 0.033 14 40.00
BENZO(A)PYRENE 0.027 0.024 12 40.00
CHRYSENE 0.050 0.049 2 40.00 No Qualifiers Applied
DIBENZO(A,H)ANTHRACENE 0.0033 0.020 U 200 40.00
INDENO(1,2,3-CD)PYRENE 0.011 0.020 U 200 40.00
NAPHTHALENE 0.11 0.089 21 40.00
Total Benzofluoranthenes 0.050 0.051 2 40.00

Project Name and Number: Task Order #18 - Makah
4/29/2015 11:41:25 AM ADR version 1.9.0.325 Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: AA32-150420

eQAPP: Makah 20150427 Laboratory: ARIS

Table Line Column alue Warning Description
[
Analytical Results 550 ReportingLimit 1.0 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).
Analytical Results 10 1,2-DICHLOROETHANE (107-06-2) is a required target analyte for
Method: 8260C and Matrix: AQ, but is not reported for sample AQRB3.
4/30/2015 9:06:38 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Validation Report

PROJECT/EVENT: Underground Storage Tank Site Investigation Phase Il, Former Makah Air Force Station, Neah
Bay, Washington.
SAMPLING DATE(S): March 3-18, 2015
ANALYSES: Diesel Range Organics (DRO) and motor oils by NWTPH-Dx;
Gasoline Range Organics (GRO) by NWTPH-Gx;
Volatile Organic Compounds by EPA Method 8260;
Volatile Organic Compounds (low-level) by EPA Method 8260-Selected lon Monitoring (SIM);
Metals (total lead and dissolved manganese) by EPA Method 6020;
Anions (Nitrate, sulfate) by EPA Method 300.0;
Dissolved gases (Methane, ethane, ethane) by RSK-175
LABORATORY: Analytical Resources, Inc (ARI), Tukwila, WA
DATE: April 2015
Reviewer: Jacob Williams

1 Introduction

This report documents the review of the data from the analysis of soil and groundwater samples and the
associated laboratory and field quality control (QC) samples. The samples were analyzed by Analytical Resources,
Inc. (ARI), Tukwila, Washington.

Sample Data No. of | Matrix Analyte(s) Method Validation

Group (SDG) Samples Level
ABO5 9 soil DRO & motor oils NWTPH-Dx EPA Stage 2a
AB0O6 2 soil DRO & motor oils NWTPH-Dx EPA Stage 2a
ABO7 11 soil VOCs 8260 EPA Stage 2a
AB58 10 soil DRO & motor oils NWTPH-Dx EPA Stage 2a
AB59 11 soil (10) AQ (1) | VOCs 8260 EPA Stage 2a

In accordance with the Quality Assurance Project Plan Revision 1 (USACE, 2014), analytical data were reviewed
using Automated Data Review (ADR.net) software following EPA’s Stage 2a Data Validation Electronic Process
(S2AVE) as defined in Guidance for Labeling Externally Validated Laboratory Analytical Data (EPA-540-R08-005).

Analytical results are qualified based on the following guidance:

e QAPP Worksheet #36 — Data Validation Procedures (USACE 2014);

e Department of Defense Quality Systems Manual for Environmental Laboratories, Version 5.0 (July 2013);

e  Principles of the most recent version of the Contract Laboratory Program National Functional Guidelines
(NFG); and

e Internal (laboratory) control limits.

Per Worksheet #28 of the QAPP, project-specific quality control (QC) limits are used when evaluating data. The
most current available laboratory QC limits are used in this data review. All detections below the limit of
guantitation (LOQ) are automatically assigned the “J” flag to indicate that the value is estimated. Some data may
be qualified using the reviewer’s professional judgment. The conclusions presented herein are based on the
information available for the review. Additional tables and attachments at the end of the narrative include the
following:

e Table 1 — Data qualifier definitions;
e Attachment 1 — Output reports generated by ADR.net.




2 Diesel Range Organics and Motor Oil (NWTPH-Dx)

This section describes the data review findings for NWTPH-Dx.

2.1 Sampling Documentation
All samples were received under proper chain of custody.

2.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples.

Exceptions: None

2.3 Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD)
One LCS/LCSD pair was run with each analytical batch. All LCS % recoveries and RPDs are within laboratory control
limits for all target analytes.

Exceptions: None

2.4 Method Blanks
One method blank was analyzed with each SDG. No target analytes were detected in the method blanks.

Exceptions: None

2.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD)
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions.

SDG Comments

ABO6 SDGs ABO6 and ABO5 were run together and thus shared one MS/MSD result.

Percent recoveries and RPDs are within control limits with the following exceptions:

SDG Parent Sample | Analyte Flag Notes
ABO5 | GP-05-V1-7 DRO J- (detects) MSD % recovery was out of
UJ (all non-detects) control low.

2.6 Laboratory Duplicates
A laboratory duplicate is not required by QAPP as long as a matrix spike duplicate is performed.

2.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions:

Exceptions: None

2.8 Trip Blank
The following trip blanks were reviewed: None

2.9 Equipment (Rinsate) Blank
The following equipment blanks were reviewed: None

2.10 Field Duplicate Samples
The following field duplicate(s) were collected as part of the SDGs reviewed:

SDG Sample Parent Sample Flag Notes

AB58 GP-05-TUV41-3 GP-05-TUV4-3 None Diesel & Motor oil RPDs are greater than
40%. This may suggest that sample material
was not sufficiently homogenized.




All field duplicate RPDs are within the QAPP-defined control limit of 40%.

3 Volatile Organic Compounds (8260)

The following SDGs contained samples analyzed for 8260.

3.1 Sampling Documentation
All samples were received under proper chain of custody with the following exceptions:

No exceptions.

3.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples with the following
exceptions:

No exceptions.

3.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

3.4 Method Blanks
A minimum of one method blank was analyzed with each SDG. No target analytes were detected in the method
blanks.

Exceptions: None

3.5 MS/MSD
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None

All MS % recoveries and RPDs are within control limits with the following exceptions:

SDG Parent Sample Analyte Flag Notes

ABO7 GP-050V1-7 Naphthalene None RPD NA due to high concentration in

original sample.

ABO7 GP-050V1-7 1,2-dibromoethane, benzene, J- (all detects) UJ (all | All MS & MSD (with the exception of
ethylbenzene, m,p-xylene, o- non-detects) benzene MS) %recovery out of
xylene, toluene control low.

AB59 GP-05-TUV1-8 Naphthalene J- (all detects) UJ (all | MS & MSD %recovery out of control

non-detects) low.

AB59 GP-05-TUV1-8 m,p-Xylene J- (all detects) UJ (all | MS %recovery out of control low.

non-detects)

3.6 Laboratory Duplicates
A laboratory duplicate is not required unless an MSD is not analyzed. No laboratory duplicates were analyzed.

3.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits.

3.8 Trip Blanks




The following trip blanks were reviewed:

SDG Sample Flag Notes

AB59 AQTB6 None All within control limits

3.9 Equipment (Rinsate) Blank
The following equipment blanks were reviewed: None

3.10 Field Duplicate Samples
The following field duplicate(s) were reviewed:

SDG Sample Parent Sample Flag Notes

AB59 GP-05-TUV41-3 GP-05-TUV4-3 None All RPDs within control limits.

4 Data Usability Assessment

This section provides an overall quantitative and qualitative assessment of the laboratory analytical data and
identifies potential sources of error, uncertainty, and bias that may affect the overall usability. The data quality
indicators defined in the QAPP and presented in this section include precision, accuracy, representativeness,
completeness, and sensitivity.

The overall quality of the data is acceptable.

4.1 Precision

Precision is evaluated by evaluating duplicate pairs such as MS/MSD, LCS/LCSD, laboratory duplicates, and field
duplicate samples. Duplicate pairs were run as required by the QAPP. All MS/MSD, LCS/LCSD, laboratory, and field
duplicates were within the precision criteria with the exception of the following:

e ABS58 Field duplicate RPD for Dx

The overall precision of the data set is considered acceptable.

4.2 Accuracy

Accuracy, expressed as %Recovery (%R), was assessed for each method, analyte, and matrix, by comparing
surrogate, MS/MSD, and LCS/LCSD recoveries to the laboratory control limits. Performance evaluation samples
were not required for the sampling event. All percent recoveries were within control limits with the exception of
the following:

e ABO5 MSD %Recovery for Dx
e ABO7 MS %Recovery for 8260
e ABO7 MSD %Recovery for 8260

4.3 Representativeness

Representativeness was evaluated by ensuring that approved analytical methods were used, samples were
preserved correctly, and holding times were met. All holding times and temperature requirements were met.
Method blanks were performed at the required frequency and no contaminants were detected. The
representativeness of the project data is considered acceptable.

4.4 Completeness

Analytical completeness is the percentage of measurements that were judged to be valid, i.e., not rejected, and
acceptable for all intended date use. No data were rejected; analytical completeness for this sampling event is
100%.

4.5 Sensitivity
The analytical methods were selected to provide for sufficient sensitivity for comparison of project results to
decision criteria.




5 Conclusions and Recommendations

The overall assessment of data indicates that the data reviewed meets project requirements. Sample results that
were found to be estimated (J) should be used with caution if results are close to the regulatory benchmarks. Based
upon the data review performed, all results are considered valid and usable for all purposes.

6 References

Department of Defense (DoD), 2013. DoD Quality Systems Manual for Environmental Laboratories, Version 5.0,
July 2013.

Laboratory Data Consultants (LDC), Inc., 2013, Automated Data Review.net (ADR.net).

USACE, 2014. Quality Assurance Project Plan, Underground Storage Tank Site Investigation, Former Makah Air
Force Station, Neah Bay, Washington. Final Revision 1, 06 May 2014.

USEPA, 2009. Guidance for Labeling Externally Validated Data for Superfund Use, EPA 540-R-08-005.



Tables

Table 1. Data qualifier definitions.

Flag Description

J The analyte was positively identified; Data are qualified as estimated; it is not possible to assess the
direction of the potential bias. False positives or false negatives are unlikely to have been reported.

+ Data are qualified as estimated, with a high bias likely to occur. False positives or
false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur.

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet
quality control criteria. The presence or absence of the analyte cannot be verified.

u The analyte was analyzed for but was not detected above the reported sample quantitation limit.

uJ The analyte was not detected above the reported sample quantitation limit. However, the reported

guantitation limit is approximate and may or may not represent the actual limit of quantitation
necessary to accurately and precisely measure the analyte in the sample.




Attachment 1

ADR.net output reports



Data Qualifier Summary

Lab Reporting Batch ID: AB05-150324 Laboratory: ARIS
EDD Filename: ab05 eQAPP Name: Makah 20150421_v3
Method Category:  SVOA
Method: NWTPH-DX SO
3/16/2015 1:50:00
Sample ID-GP-05-V1-7 Collected:PM Analysis Type:RES Dilution: 1.00
Data

Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 1200 | | 17 | bL | 63 | LoQ |mgkg| J | Ms

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/21/2015 2:26:04 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 2



Data Qualifier Summary

Lab Reporting Batch ID: AB05-150324 Laboratory: ARIS
EDD Filename: ab05 eQAPP Name: Makah 20150421_v3

Reason Code Legend

Reason Code Description

Ms Matrix Spike Lower Estimation

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/21/2015 2:26:04 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



Field QC Assignments and Associated Samples

EDD File Name: AB05-150324
eQapp Name: Makah 20150421_v3

Associated Sample Collection
Samples Date

4/21/2015 2:26:04 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Matrix Spike/Matrix Spike Duplicate Outlier Report

Lab Reporting Batch ID: AB05-150324
EDD Filename: ab05

Laboratory: ARIS
eQAPP Name: Makah 20150421

Method: NWTPH-DX

Matrix: SO
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R Limits | (Limits) Compounds Flag
GP-05-V1-7MSD DIESEL RANGE ORGANICS - 60.6 | 62.00-120.00 - DIESEL RANGE ORGANICS J- (all detects)
(GP-05-V1-7) UJ (all non-detects)

Project Name and Number: Task Order #18 - Makah

4/21/2015 1:16:28 PM ADR version 1.9.0.325 Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: AB06-150324 Laboratory: ARIS
EDD Filename: ab06 eQAPP Name: Makah 20150421_v3

No Data Review Qualifiers Applied.




Field QC Assignments and Associated Samples

EDD File Name: AB06-150324
eQapp Name: Makah 20150421_v3

Associated Sample Collection
Samples Date

4/21/2015 2:27:08 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: AB06-150324

eQAPP: Makah 20150421_v3 Laboratory: ARIS
Table Line Column alue

Warning Description
Sample Analysis

38 MethodBatch SW3546-201503191215 is missing a sample of QCType
MS for LabAnalysisRefMethodID NWTPH-DX

38 MethodBatch SW3546-201503191215 is missing a sample of QCType
MSD for LabAnalysisRefMethodID NWTPH-DX

Sample Analysis

4/21/2015 2:27:06 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: AB07-150420 Laboratory: ARIS
EDD Filename: ab07 eQAPP Name: Makah 20150421_v3
Matrix: SO
3/16/2015 2:55:00
Sample ID-GP-05-T1-5 Collected:PM Analysis Type:RES Dilution: 1.17
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00006 | J |0.00018| DL |00012| LOQ |mgKg| J | RI
3/16/2015 2:55:00
Sample ID-GP-05-T1-8 Collected:PM Analysis Type:RES Dilution: 1.09
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
m,p-Xylene 0.0010 J 0.00043| DL 0.0011 | LOQ | mg/Kg J RI
TOLUENE 0.0008 J 0.00017| DL 0.0011 LOQ mg/Kg J RI
3/16/2015 12:15:00
Sample ID:-GP-05-T2-10 Collected:PM Analysis Type:RES Dilution: 0.97
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
O-XYLENE 00008 | J |0.00022| DL |00010| LOQ |mgKg| J | RI
3/16/2015 12:15:00
Sample ID-GP-05-T2-12 Collected:PM Analysis Type:RES Dilution: 1.05
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
m,p-Xylene 00008 | J |0.00041| DL |00011| LOQ |mgKg| J | RI
3/16/2015 1:00:00
Sample ID-GP-05-T3-12 Collected:PM Analysis Type:RES Dilution: 1.03
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00005 | J |0.00016| DL |00010| LOQ |mgKg| J | RI
3/16/2015 1:50:00
Sample ID-GP-05-V1-7 Collected:PM Analysis Type:RES Dilution: 1.24
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
1,2-DIBROMOETHANE 0.0012 U 0.00022| DL 0.0012 | LOQ mg/Kg uJ Ms
BENZENE 0.0008 J 0.00037| DL 0.0012 | LOQ mg/Kg J RI, Ms
ETHYLBENZENE 0.010 0.00025| DL 0.0012 | LOQ mg/Kg J- Ms
m,p-Xylene 0.0063 0.00049| DL |0.0012| LOQ | mg/Kg J- Ms
O-XYLENE 0.0031 0.00028| DL 0.0012 | LOQ mg/Kg J- Ms
TOLUENE 0.0016 0.00019| DL 0.0012 | LOQ mg/Kg J- Ms

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: Makah

4/21/2015 3:20:21 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 3



Data Qualifier Summary

Lab Reporting Batch ID: AB07-150420 Laboratory: ARIS
EDD Filename: ab07 eQAPP Name: Makah 20150421_v3
Method Category: VOA
Method: 8260C Matrix: SO
3/16/2015 2:35:00
Sample ID-GP-05-V3-8 Collected:PM Analysis Type:RES Dilution: 1.17
Data

Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00010 | J |0.00018| DL |0.0012| LOQ |mgKg| RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: Makah

4/21/2015 3:20:21 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 3



Data Qualifier Summary

Lab Reporting Batch ID: AB07-150420

Laboratory: ARIS
EDD Filename: ab07

eQAPP Name: Makah 20150421_v3
Reason Code Legend

Reason Code Description

Ms Matrix Spike Lower Estimation
Ms Matrix Spike Lower Rejection
Ms Matrix Spike Precision

RI Reporting Limit Trace Value

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: Makah

4/21/2015 3:20:21 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 3 of 3



Field QC Assignments and Associated Samples

EDD File Name: AB07-150420
eQapp Name: Makah 20150421_v3

Associated Sample Collection
Samples Date

4/21/2015 3:20:22 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Lab Reporting Batch ID: AB07-150420

EDD Filename: ab07

Method: 8260C

Matrix Spike/Matrix Spike Duplicate Outlier Report

Laboratory: ARIS

eQAPP Name: Makah 20150421_v3

Matrix: SO
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R Limits | (Limits) Compounds Flag
GP-05-V1-7MS NAPHTHALENE 0 0 |71.00-122.00 | 34.7 (30.00) INAPHTHALENE
GP-05-V1-7MSD R iotall detects)
(GP-05-V1-7) (all non-detects)
GP-05-V1-7MS 1,2-DIBROMOETHANE 672 | 59.6 |79.00-120.00 1,2-DIBROMOETHANE
GP-05-V1-7MSD BENZENE - 77.7 | 80.00-120.00 BENZENE
(GP-05-V1-7) ETHYLBENZENE 50.4 | 59.1 |80.00-120.00 ETHYLBENZENE J-(all detects)
m,p-Xylene 547 | 59.7 |80.00-123.00 m,p-Xylene UJ(all non-detects)
O-XYLENE 539 | 57.8 |80.00-120.00 O-XYLENE
TOLUENE 725 | 68.1 |78.00-120.00 TOLUENE

Project Name and Number: Task Order #18 - Makah

4/21/2015 2:22:48 PM

ADR version 1.9.0.325

Page 1 of 1



Reporting Limit Outliers

Lab Reporting Batch ID: AB07-150420 Laboratory: ARIS
EDD Filename: ab07 eQAPP Name: Makah 20150421_v3

Method: 8260C

Matrix: SO
Lab Reporting| RL

SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-05-T1-5 TOLUENE J 0.0006 0.0012 LOQ |mg/Kg J (all detects)
Tt | B | sl | 1o |mke] siensen
GP-05-T2-10 O-XYLENE J 0.0008 0.0010 LOQ |mg/Kg J (all detects)
GP-05-T2-12 m,p-Xylene J 0.0008 0.0011 LOQ |mg/Kg J (all detects)
GP-05-T3-12 TOLUENE J 0.0005 0.0010 LOQ |mg/Kg J (all detects)
GP-05-V1-7 BENZENE J 0.0008 0.0012 LOQ |mg/Kg J (all detects)
GP-05-V3-8 TOLUENE J 0.0010 0.0012 LOQ |mg/Kg J (all detects)

Project Name and Number: Task Order #18 - USACE Project: Makah
4/21/2015 3:19:06 PM ADR version 1.9.0.325 Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: AB58-150326 Laboratory: ARIS
EDD Filename: ab58 eQAPP Name: Makah 20150421_v3
Method Category:  SVOA
Method: NWTPH-DX Matrix: SO
3/18/2015 10:50:00
Sample ID-GP-05-TUV1-8 Collected: AM Analysis Type:RES Dilution: 1.00
Data

Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
MOTOR OILS 92 | J | 28 | bL | 11 | LoQ |mgkg| RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/22/2015 12:05:02 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 2



Data Qualifier Summary

Lab Reporting Batch ID: AB58-150326 Laboratory: ARIS
EDD Filename: ab58 eQAPP Name: Makah 20150421_v3

Reason Code Legend

Reason Code Description

RI Reporting Limit Trace Value

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/22/2015 12:05:02 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



EDD File Name:
eQapp Name:

AB58-150326
Makah 20150421_v3

Field QC Assignments and Associated Samples

Associated Sample Collection
Samples Date
Field QC GP-05-TUV41-3
d€ Type:
GP-05-TUV4-3 3/18/2015 12:30:00 PM

4/22/2015 12:05:03 PM

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)

Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: AB58-150326 Laboratory: ARIS

EDD Filename: ab58 - eQAPP Name: Makah 20150427
Method: NWTPH-DX _—_—_ I SR

Matrix: SO

Concentration (mg/kg)

Sample | eQAPP
Analyte GP-05-TUV4-3 GP-05-TUV41-3 RPD RPD Flag
DIESEL RANGE ORGANICS 1100 99 167 40.00 N .
MOTOR OILS 1600 120 172 4000 |No Qualifiers Applied

Project Name and Number: Task Order #18 - USACE Project: Makah
4/27/2015 1:29:57 PM ADR version 1.9.0.325 Page 1 of 1



Reporting Limit Outliers

Lab Reporting Batch ID: AB58-150326
EDD Filename: ab58

Laboratory: ARIS
eQAPP Name: Makah 20150421_v3

Method: NWTPH-DX

Matrix: SO

Lab Reporting)] RL
SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-05-TUV1-8 MOTOR OILS |y | 92 11 | LOoQ |mgkg| J(all detects)

Project Name and Number: Task Order #18 - Makah

4/22/2015 12:01:29 PM ADR version 1.9.0.325 Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: AB59-150420

EDD Filename: ab59
Method Category: VOA

Method: 8260C

Sample ID-GP-05-TUV1-5

Laboratory: ARIS
eQAPP Name: Makah 20150421_v3

Matrix:

3/18/2015 10:50:00
Collected: AM

SO

Analysis Type:RES

Dilution: 0.97

Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00008 | J |0.00015| DL |00010| LOQ |mgKg| J | RI

Sample ID-GP-05-TUV1-8

3/18/2015 10:50:00
Collected: AM

Analysis Type:RES

Dilution: 0.91

Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
m,p-Xylene 0.0009 u 0.00036| DL |0.0009| LOQ | mg/Kg uJ Ms
NAPHTHALENE 0.0045 U 0.00039| DL 0.0045 | LOQ mg/Kg udJ Ms

* denotes a non-reportable result

Project Name and Number: Task Order #18 - Makah
ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)

4/22/2015 1:55:48 PM
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Data Qualifier Summary

Lab Reporting Batch ID: AB59-150420 Laboratory: ARIS
EDD Filename: ab59 eQAPP Name: Makah 20150421_v3

Reason Code Legend

Reason Code Description
Ms Matrix Spike Lower Estimation
RI Reporting Limit Trace Value

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/22/2015 1:55:48 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



EDD File Name:
eQapp Name:

AB59-150420
Makah 20150421_v3

Field QC Assignments and Associated Samples

Associated
Samples

Sample Collection
Date

Field QC AQTB6
dC Type: TB

Field QC GP-05-TUV41-3

GP-05-TUV1-5
GP-05-TUV1-8
GP-05-TUV2-10
GP-05-TUV2-5
GP-05-TUV3-5
GP-05-TUV3-6
GP-05-TUV41-3
GP-05-TUV4-3
GP-05-U3-5
GP-05-U3-9

GP-05-TUV4-3

3/18/2015 10:50:00 AM
3/18/2015 10:50:00 AM
3/18/2015 11:30:00 AM
3/18/2015 11:30:00 AM
3/18/2015 12:10:00 PM
3/18/2015 12:10:00 PM
3/18/2015 12:50:00 PM
3/18/2015 12:30:00 PM
3/18/2015 10:20:00 AM
3/18/2015 10:20:00 AM

3/18/2015 12:30:00 PM

4/22/2015 1:55:49 PM

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)

Page 1 of 1



Matrix Spike/Matrix Spike Duplicate Outlier Report

Lab Reporting Batch ID: AB59-150420 Laboratory: ARIS
EDD Filename: ab59 eQAPP Name: Makah 20150421_v3

Method: 8260C

Matrix: SO
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R Limits | (Limits) Compounds Flag
GP-05-TUV1-8MS m,p-Xylene 79.2 - 80.00-123.00 - m,p-Xylene
GP-05-TUV1-8MSD NAPHTHALENE 473 | 565 |71.00-122.00 : NAPHTHALENE 0 JJ' (all detects)
(GP-05-TUV1-8) (all non-detects)

Project Name and Number: Task Order #18 - Makah
4/22/2015 1:30:28 PM ADR version 1.9.0.325 Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: AB59-150420 Laboratory: ARIS
EDD Filename: ab59 eQAPP Name: Makah 20150427




Reporting Limit Outliers

Lab Reporting Batch ID: AB59-150420
EDD Filename: ab59

Laboratory: ARIS
eQAPP Name: Makah 20150421_v3

Method: 8260C

Matrix: SO

Lab Reporting)] RL
SamplelD Analyte Qual | Result Limit Type | Units Flag

GP-05-TUV1-5 TOLUENE | J | 00008 | 00010 | LOQ |mg/Kg| J(al detects)

Project Name and Number: Task Order #18 - Makah

4/22/2015 1:55:27 PM ADR version 1.9.0.325 Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: AB59-150420

eQAPP: Makah 20150421_v3 Laboratory: ARIS

Table Line Column alue Warning Description
[
Analytical Results 186 ReportingLimit 1.0 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).
Analytical Results 10 1,2-DICHLOROETHANE (107-06-2) is a required target analyte for
Method: 8260C and Matrix: AQ, but is not reported for sample AQTB6.
4/22/2015 1:55:47 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Validation Report

PROJECT/EVENT: Underground Storage Tank Site Investigation Phase Il, Former Makah Air Force Station, Neah
Bay, Washington.
SAMPLING DATE(S): March 3-18, 2015
ANALYSES: Diesel Range Organics (DRO) and motor oils by NWTPH-Dx;
Gasoline Range Organics (GRO) by NWTPH-Gx;
Volatile Organic Compounds by EPA Method 8260;
Volatile Organic Compounds (low-level) by EPA Method 8260-Selected lon Monitoring (SIM);
Metals (total lead and dissolved manganese) by EPA Method 6020;
Anions (Nitrate, sulfate) by EPA Method 300.0;
Dissolved gases (Methane, ethane, ethane) by RSK-175
LABORATORY: Analytical Resources, Inc (ARI), Tukwila, WA
DATE: April 2015
Reviewer: H. Fourie

1 Introduction

This report documents the review of the data from the analysis of soil and groundwater samples and the
associated laboratory and field quality control (QC) samples. The samples were analyzed by Analytical Resources,
Inc. (ARI), Tukwila, Washington.

Sample Data No. of | Matrix Analyte(s) Method Validation
Group (SDG) Samples Level

7728 2 Soil DRO & Motor Qils, NWTPH-Dx Stage 2A
GRO NWTPH-Gx

7729 13 Soil DRO & Motor Qils, NWTPH-Dx Stage 2A
GRO NWTPH-Gx

1 AQ GRO NWTPH-Gx Stage 2A

7788 12 Soil DRO & Motor Oils NWTPH-Dx Stage 2A

3 Soil GRO NWTPH-Gx Stage 2A

72789 12 Soil VOCs 8260 Stage 2A

1 AQ VOCs 8260 Stage 2A

3 Soil SVOCs 8270 Stage 2A

3 Soil Metals (Pb) 6020 Stage 2A

AA31 19 Soil DRO & Motor Oils NWTPH-Dx Stage 2A

6 Soil GRO NWTPH-Gx Stage 2A

In accordance with the Quality Assurance Project Plan Revision 1 (USACE, 2014), analytical data were reviewed
using Automated Data Review (ADR.net) software following EPA’s Stage 2a Data Validation Electronic Process

(S2AVE) as defined in Guidance for Labeling Externally Validated Laboratory Analytical Data (EPA-540-R08-005).
Analytical results are qualified based on the following guidance:

e QAPP Worksheet #36 — Data Validation Procedures (USACE 2014);

e Department of Defense Quality Systems Manual for Environmental Laboratories, Version 5.0 (July 2013);

e  Principles of the most recent version of the Contract Laboratory Program National Functional Guidelines
(NFG); and

e Internal (laboratory) control limits.



Per Worksheet #28 of the QAPP, project-specific quality control (QC) limits are used when evaluating data. The
most current available laboratory QC limits are used in this data review. All detections below the limit of
guantitation (LOQ) are automatically assigned the “)” flag to indicate that the value is estimated. Some data may
be qualified using the reviewer’s professional judgment. The conclusions presented herein are based on the
information available for the review. Additional tables and attachments at the end of the narrative include the
following:

e Table 1 - Data qualifier definitions;
e Attachment 1 — Output reports generated by ADR.net.

2 Diesel Range Organics and Motor Oil (NWTPH-Dx)

This section describes the data review findings for NWTPH-Dx.

2.1 Sampling Documentation
All samples were received under proper chain of custody.

2.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples.

Exceptions: None

2.3 Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD)
One LCS/LCSD pair was run with each analytical batch. All LCS % recoveries and RPDs are within laboratory control
limits for all target analytes.

Exceptions: None

2.4 Method Blanks
[Check that method blank was run with each SDG. Check for any contamination]

One method blank was analyzed with each SDG. No target analytes were detected in the method blanks.

Exceptions: None

2.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD)
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions

Exceptions: None

Percent recoveries and RPDs are within control limits with the following exceptions: None

2.6 Laboratory Duplicates
A laboratory duplicate is not required by QAPP as long as a matrix spike duplicate is performed.

2.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions:

SDG Sample Flag Notes
AA31 GP-11-CD18-10 J- (all detects) | Surrogate not recovered due to chromatographic interference
GP-11-CD181-10 UJ (all non- and/or surrogate was lost due to required sample extract dilution.
detects)

2.8 Trip Blank
Trip blanks are not required for this analysis.




2.9 Equipment (Rinsate) Blank
The following equipment blanks were reviewed: None

2.10 Field Duplicate Samples
The following field duplicate(s) were collected as part of the SDGs reviewed:

SDG Sample Parent Sample Flag Notes

7729 GP-11-E51-15 GP-11-E5-15 None RPDs within control limits.

7788 GP-11-CD151-10 GP-11-CD15-10 None RPDs within control limits or not applicable
because concentrations are <5x LOQ.

AA31 GP-11-CD181-10 GP-11-CD18-10 None RPDs within control limits or not applicable
because concentrations are < 5x LOQ.

3 Gasoline Range Organics (NWTPH-Gx)

This section describes the data review findings for NWTPH-Gx.

3.1 Sampling Documentation
All samples were received under proper chain of custody with the following exceptions:

No exceptions.

3.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples with the following
exceptions:

No exceptions.
3.3 Laboratory Control Samples (LCS)

One LCS/LCSD pair was run with each SDG or at a frequency of 1 LCS/LCSD pair per 20 samples with the following
exceptions:

SDG Comments

2229 7728 and ZZ29 were run together and thus shared an LCS/LCSD pair.

All LCS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions: None

3.4 Method Blanks
A minimum of one method blank was analyzed with each SDG or at a frequency of one method blank per 20
samples. No target analytes were detected in the method blanks.

Exceptions: None

3.5 MS/MSD
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None

SDG Comments

7729 7728 and ZZ29 were run together and thus shared an MS/MSD result.

7288 No MS/MSD due to insufficient sample volume provided to lab. LCS/LCSD was run. No data qualified.
AA31 No MS/MSD due to insufficient sample volume provided to lab. LCS/LCSD was run. No data qualified.

All MS % recoveries and RPDs are within control limits with the following exceptions:




Exceptions: None

SDG Parent Sample Analyte Flag Notes
7729 GP-11-E8-10 GRO J (all detects) RPD slightly exceeds control limit of
30%.

3.6 Laboratory Duplicates
A laboratory duplicate is not required unless an MSD is not analyzed. No laboratory duplicates were analyzed.

3.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions: None

3.8 Trip Blanks
The following trip blanks were reviewed:

SDG Sample Flag Notes

7729 AQTB2 None No target analytes detected.

3.9 Equipment (Rinsate) Blank
The following equipment blanks were reviewed: None

3.10 Field Duplicate Samples
The following field duplicate(s) were reviewed:

SDG Field Duplicate Parent Sample Flag Notes

7759 GP-11-E51-15 GP-11-E5-15 None RPDs within control limits or not applicable.

4 Volatile Organic Compounds (8260)

This section describes the data review findings for 8260.

Sample GP-11-CD15-15 was mis-labeled as GP-11-CD15-15 within the laboratory database. Sample ID as been
corrected in all references here in the DVR.

4.1 Sampling Documentation

All samples were received under proper chain of custody. Sample GP-11-CD15-15 was mis-entered into the
laboratory database as GP-11-CD15-15. Sample ID as been corrected in all references here in the DVR, but remains
listed as “GP-11-CD15-15" in the laboratory’s pdf data package.

4.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples with the following
exceptions:

No exceptions.

4.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG or at a frequency of 1 LCS/LCSD per 20 samples with the following
exceptions:

SDG Comments

7289 No LCS was run from ZZ89. SDGs ZZ89 and AAO8 were run together and shared an LCS. No data qualified.

Al LCS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions: None




4.4 Method Blanks
A minimum of one method blank was analyzed with each SDG. No target analytes were detected in the method
blanks.

Exceptions: None

4.5 MS/MSD
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None

SDG Comments

7789 Insufficient sample was provided for an MS/MSD pair. SDGs ZZ89 and AAO8 were run together and shared an
MS/MSD pair. No data qualified.

All MS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions: None

4.6 Laboratory Duplicates
A laboratory duplicate is not required unless an MSD is not analyzed. No laboratory duplicates were analyzed.

4.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions: None

4.8 Trip Blanks
The following trip blanks were reviewed:

SDG Sample Flag Notes

7789 AQTB4 None No target analytes detected.

4.9 Equipment (Rinsate) Blank
The following equipment blanks were reviewed: None

4.10 Field Duplicate Samples
The following field duplicate(s) were reviewed:

SDG Field Duplicate Parent Sample Flag Notes

7789 GP-11-CD151-10 GP-11-CD15-10 None RPDs not applicable because detected target analyte
concentrations are < 5x LOQ.

5 Semi-Volatile Organic Compounds (8270 SIM)
This section describes the data review findings for 8270D SIM.

5.1 Sampling Documentation

All samples were received under proper chain of custody. Sample GP-11-CD15-15 was mis-entered into the
laboratory database as GP-11-CD15-15. Sample ID as been corrected in all references here in the DVR, but remains
listed as “GP-11-CD15-15" in the laboratory’s pdf data package.

5.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples.




5.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

5.4 Method Blanks
A minimum of one method blank was analyzed with each SDG. No target analytes were detected in the method
blanks.

Exceptions: None

5.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None

SDG Comments

72789 Lab did not run an MS/MSD from ZZ89. SDGs ZZ89 and AA08 shared an MS/MSD pair. No data qualified.

All MS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions: None

5.6 Laboratory Duplicates
A laboratory duplicate was not run for 8270 SIM. A laboratory duplicate is not required if a matrix spike duplicate is
run.

5.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions: None

5.8 Trip Blank
Trip blanks are not required for this analysis.

5.9 Equipment (Rinsate) Blank
Equipment blanks are not required for this analysis.

5.10 Field Duplicate Samples
The following field duplicate(s) were reviewed:

SDG Field Duplicate Parent Sample Flag Notes

7789 GP-11-CD151-10 GP-11-CD15-10 None RPDs not applicable because detected target analyte
concentrations are < 5x LOQ.

6 Metals (6020)

This section describes the data review findings for metals.

6.1 Sampling Documentation

All samples were received under proper chain of custody. Sample GP-11-CD15-15 was mis-entered into the
laboratory database as GP-11-CD15-15. Sample ID as been corrected in all references here in the DVR, but remains
listed as “GP-11-CD15-15" in the laboratory’s pdf data package.

6.2 Holding Times and Sample Preservation




Analytical holding times, temperatures, and preservation requirements were met for all samples with the following
exceptions:

No exceptions.

6.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

6.4 Method Blanks
A minimum of one method blank was analyzed with each SDG. No target analytes were detected in the method
blanks.

Exceptions: None

6.5 MS
One matrix spike was analyzed with each SDG or at a frequency of 1 MS per 20 samples with the following
exceptions:

Exceptions: None
All MS % recoveries are within control limits with the following exceptions:

Exceptions: None

6.6 Laboratory Duplicates
A laboratory duplicate is required. A minimum of one laboratory duplicate was analyzed with each SDG or at a
frequency of 1 duplicate per 20 samples with the following exceptions:

Exceptions: None
All laboratory duplicate RPDs are within control limits with the following exceptions:

Exceptions: None

6.7 Surrogate Spike Performance
Surrogates are not part of the method.

6.8 Trip Blanks
Trip blanks are not required for this analysis.

6.9 Equipment (Rinsate) Blank
Equipment blanks are not required for this analysis.

6.10 Field Duplicate Samples
The following field duplicate(s) were reviewed: None

7 Data Usability Assessment

This section provides an overall quantitative and qualitative assessment of the laboratory analytical data and
identifies potential sources of error, uncertainty, and bias that may affect the overall usability. The data quality
indicators defined in the QAPP and presented in this section include precision, accuracy, representativeness,
completeness, and sensitivity.

The overall quality of the data is acceptable.

7.1 Precision



Precision is evaluated by evaluating duplicate pairs such as MS/MSD, LCS/LCSD, laboratory duplicates, and field
duplicate samples. Duplicate pairs were run as required by the QAPP. All MS/MSD, LCS/LCSD, laboratory, and field
duplicates were within the precision criteria with the exception of the following:

No exceptions

The overall precision of the data set is considered acceptable.

7.2  Accuracy

Accuracy, expressed as %Recovery (%R), was assessed for each method, analyte, and matrix, by comparing
surrogate, MS/MSD, and LCS/LCSD recoveries to the laboratory control limits. Performance evaluation samples
were not required for the sampling event. All percent recoveries were within control limits with the exception of
the following:

e AA08 MSD %Recovery for 8260
e AAO06 MS %Recovery
e AAO08 Surrogate %Recovery

7.3 Representativeness

Representativeness was evaluated by ensuring that approved analytical methods were used, samples were
preserved correctly, and holding times were met. All holding times and temperature requirements were met.
Method blanks were performed at the required frequency and no contaminants were detected. The criteria for
representativeness were within control limits with the following exceptions:

No exceptions.

7.4 Completeness

Analytical completeness is the percentage of measurements that were judged to be valid, i.e., not rejected, and
acceptable for all intended date use. No data were rejected; analytical completeness for this sampling event is
100%.

7.5 Sensitivity
The analytical methods were selected to provide for sufficient sensitivity for comparison of project results to
decision criteria.

8 Conclusions and Recommendations

The overall assessment of data indicates that the data reviewed meets project requirements. Sample results that
were found to be estimated (J) should be used with caution if results are close to the regulatory benchmarks. Based
upon the data review performed, all results are considered valid and usable for all purposes.

9 References
Department of Defense (DoD), 2013. DoD Quality Systems Manual for Environmental Laboratories, Version 5.0,
July 2013.

Laboratory Data Consultants (LDC), Inc., 2013, Automated Data Review.net (ADR.net).

USACE, 2014. Quality Assurance Project Plan, Underground Storage Tank Site Investigation, Former Makah Air
Force Station, Neah Bay, Washington. Final Revision 1, 06 May 2014.

USEPA, 2009. Guidance for Labeling Externally Validated Data for Superfund Use, EPA 540-R-08-005.



Tables

Table 1. Data qualifier definitions.

Flag Description

J The analyte was positively identified; Data are qualified as estimated; it is not possible to assess the
direction of the potential bias. False positives or false negatives are unlikely to have been reported.

+ Data are qualified as estimated, with a high bias likely to occur. False positives or
false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur.

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet
quality control criteria. The presence or absence of the analyte cannot be verified.

u The analyte was analyzed for but was not detected above the reported sample quantitation limit.

uJ The analyte was not detected above the reported sample quantitation limit. However, the reported

guantitation limit is approximate and may or may not represent the actual limit of quantitation
necessary to accurately and precisely measure the analyte in the sample.




Attachment 1

ADR.net output reports
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ28-150317 Laboratory: ARIS
EDD Filename: zz28 eQAPP Name: Makah 20150427

No Data Review Qualifiers Applied.




Field QC Assignments and Associated Samples

EDD File Name: ZZ28-150317
eQapp Name: Makah 20150427

Associated Sample Collection
Samples Date

4/27/2015 3:37:17 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Matrix Spike/Matrix Spike Duplicate Outlier Report

Lab Reporting Batch ID: Z2Z229-150317
EDD Filename: zz29

Laboratory: ARIS
eQAPP Name: Makah 20150427

Method: NWTPH-GX

Matrix: SO
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R Limits | (Limits) Compounds Flag
%Pp-j111-_E|§é_110(!\;|SD GASOLINE RANGE ORGANICS - - | 80.00-120.00 | 31.5 (30.00) | GASOLINE RANGE ORGANICS J (all detects)

Project Name and Number: Task Order #18 - Makah

4/27/2015 3:32:32 PM ADR version 1.9.0.325 Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: ZZ28-150317

eQAPP: Makah 20150427 Laboratory: ARIS

Table Line Column alue Warning Description

[

Analytical Results 6 ReportingLimit 140 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 12 ReportingLimit 70 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 17 ReportingLimit 70.3 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 22 ReportingLimit 70.3 8 This reporting limit exceeds the allowable project reporting limit (corrected

for %moisture and dilution).

4/27/2015 3:37:13 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Review Sample Summary Report by Analysis Method

Reviewed By: Approved By: Laboratory: ARIS
Preparation

| Lab Sample ID Sample Type Method Validation Code |
Lab Reporting Batch: Z728-150317

Method: NWTPH-DX

GP-11-E11-15 15-4226-ZZ28A o) N SW3546 3/5/2015 11:10:00 AM S2AVE
GP-11-E6-10 15-4227-2228B SO N SW3546 3/5/2015 10:35:00 AM S2AVE
GP-11-E6-10MS 15-4227-ZZ28BMS SO MS SW3546 3/5/2015 10:35:00 AM S2AVE
GP-11-E6-10MSD 15-4227-2Z28BMSD o) MSD SW3546 3/5/2015 10:35:00 AM S2AVE
Method: NWTPH-GX

GP-11-E11-15 15-4226-7Z28A SO N SW5035 3/5/2015 11:10:00 AM S2AVE
GP-11-E6-10 15-4227-7728B SO N SW5035 3/5/2015 10:35:00 AM S2AVE
GP-11-E6-10MS 15-4227-7Z28BMS SO MS SW5035 3/5/2015 10:35:00 AM S2AVE
GP-11-E6-10MSD 15-4227-7228BMSD SO MSD SW5035 3/5/2015 10:35:00 AM S2AVE
Lab Reporting Batch: Z7229-150317

Method: NWTPH-DX

GP-11-E10-10 15-4234-2729G SO N SW3546 3/5/2015 9:05:00 AM S2AVE
GP-11-E10-15 15-4235-ZZ29H SO N SW3546 3/5/2015 9:05:00 AM S2AVE
GP-11-E11-10 15-4228-ZZ29A o) N SW3546 3/5/2015 11:10:00 AM S2AVE
GP-11-E5-10 15-4232-ZZ29E SO N SW3546 3/5/2015 8:10:00 AM S2AVE
GP-11-E51-15 15-4233-ZZ29F o) FD SW3546 3/5/2015 8:30:00 AM S2AVE
GP-11-E5-15 15-4231-2Z29D o) N SW3546 3/5/2015 8:10:00 AM S2AVE
GP-11-E6-15 15-4238-2Z29K o) N SW3546 3/5/2015 10:35:00 AM S2AVE
GP-11-E7-10 15-4229-77298 SO N SW3546 3/5/2015 1:15:00 PM S2AVE
GP-11-E7-15 15-4230-2229C SO N SW3546 3/5/2015 1:15:00 PM S2AVE
GP-11-E8-10 15-4240-ZZ29M SO N SW3546 3/5/2015 2:00:00 PM S2AVE
GP-11-E8-5 15-4239-7729L SO N SW3546 3/5/2015 2:00:00 PM S2AVE
GP-11-E9-10 15-4237-2229J SO N SW3546 3/5/2015 9:50:00 AM S2AVE

4/27/2015 3:41:33 PM

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)

Page 1 0of 3



Data Review Sample Summary Report by Analysis Method

Reviewed By: Approved By: Laboratory: ARIS
Preparation

| Lab Sample ID Sample Type Method Validation Code |
Method: NWTPH-DX

GP-11-E9-5 15-4236-2229| o) N SW3546 3/5/2015 9:50:00 AM S2AVE
GP-11-E9-5MS 15-4236-2Z29IMS o) MS SW3546 3/5/2015 9:50:00 AM S2AVE
GP-11-E9-5MSD 15-4236-2Z29IMSD o) MSD SW3546 3/5/2015 9:50:00 AM S2AVE
Method: NWTPH-GX

AQTB2 15-4241-ZZ29N AQ B SW5030B 3/5/2015 S2AVE
GP-11-E10-10 15-4234-2729G SO N SW5035 3/5/2015 9:05:00 AM S2AVE
GP-11-E10-15 15-4235-2Z29H SO N SW5035 3/5/2015 9:05:00 AM S2AVE
GP-11-E11-10 15-4228-ZZ29A SO N SW5035 3/5/2015 11:10:00 AM S2AVE
GP-11-E5-10 15-4232-ZZ29E SO N SW5035 3/5/2015 8:10:00 AM S2AVE
GP-11-E51-15 15-4233-2Z29F SO FD SW5035 3/5/2015 8:30:00 AM S2AVE
GP-11-E5-15 15-4231-2Z29D SO N SW5035 3/5/2015 8:10:00 AM S2AVE
GP-11-E6-15 15-4238-2Z29K SO N SW5035 3/5/2015 10:35:00 AM S2AVE
GP-11-E7-10 15-4229-77298 SO N SW5035 3/5/2015 1:15:00 PM S2AVE
GP-11-E7-15 15-4230-2Z29C SO N SW5035 3/5/2015 1:15:00 PM S2AVE
GP-11-E8-10 15-4240-ZZ29M SO N SW5035 3/5/2015 2:00:00 PM S2AVE
GP-11-E8-10MS 15-4240-ZZ29MMS SO MS SW5035 3/5/2015 2:00:00 PM S2AVE
GP-11-E8-10MSD 15-4240-ZZ29MMSD SO MSD SW5035 3/5/2015 2:00:00 PM S2AVE
GP-11-E8-5 15-4239-ZZ29L SO N SW5035 3/5/2015 2:00:00 PM S2AVE
GP-11-E9-10 15-4237-2229J SO N SW5035 3/5/2015 9:50:00 AM S2AVE
GP-11-E9-5 15-4236-2Z29| SO N SW5035 3/5/2015 9:50:00 AM S2AVE

4/27/2015 3:41:33 PM
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Data Review Sample Summary Report by Analysis Method

Reviewed By: Approved By: Laboratory: ARIS
Preparation

| Lab Sample ID Sample Type Method Validation Code |

Validation Label Legend

Label Code Label Decription EPA Level

S1VE Stage_1_Validation_Electronic N/A

S1VM Stage_1_Validation_Manual N/A

S1VEM Stage_1_Validation_Electronic_and_Manual N/A

S2AVE Stage_2A_Validation_Electronic Level 3 w/o calibration

S2AVM Stage_2A_Validation_Manual Level 3 w/o calibration

S2AVEM Stage_2A_Validation_Electronic_and_Manual Level 3 w/o calibration

S2BVE Stage_2B_Validation_Electronic Level 3 with calibration

S2BVM Stage_2B_Validation_Manual Level 3 with calibration

S2BVEM Stage_2B_Validation_Electronic_and_Manual Level 3 with calibration

S3VE Stage_3_Validation_Electronic Level 4

S3VM Stage_3_Validation_Manual Level 4

S3VEM Stage_3_Validation_Electronic_and_Manual Level 4

S4VE Stage_4_Validation_Electronic Level 4

S4VM Stage_4_Validation_Manual Level 4

S4VEM Stage_4_Validation_Electronic_and_Manual Level 4

NV Not_Validated N/A
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ29-150317 Laboratory: ARIS
EDD Filename: zz29 eQAPP Name: Makah 20150427

No Data Review Qualifiers Applied.




EDD File Name:

eQapp Name:

Z2729-150317
Makah 20150427

Field QC Assignments and Associated Samples

Associated Sample Collection
Samples Date

Field QC AQTB2

QC Type:
GP-11-E10-10 3/5/2015 9:05:00 AM
GP-11-E10-15 3/5/2015 9:05:00 AM
GP-11-E11-10 3/5/2015 11:10:00 AM
GP-11-E5-10 3/5/2015 8:10:00 AM
GP-11-E51-15 3/5/2015 8:30:00 AM
GP-11-E5-15 3/5/2015 8:10:00 AM
GP-11-E6-15 3/5/2015 10:35:00 AM
GP-11-E7-10 3/5/2015 1:15:00 PM
GP-11-E7-15 3/5/2015 1:15:00 PM
GP-11-E8-10 3/5/2015 2:00:00 PM
GP-11-E8-5 3/5/2015 2:00:00 PM
GP-11-E9-10 3/5/2015 9:50:00 AM
GP-11-E9-5 3/5/2015 9:50:00 AM

Field QC GP-11-E51-15

QcC Type: FD
GP-11-E5-15 3/5/2015 8:10:00 AM

4/27/2015 3:53:44 PM

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)
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Field Duplicate RPD Report

Lab Reporting Batch ID: Z2Z29-150317 Laboratory: ARIS
EDD Filename: zz29 eQAPP Name: Makah 20150427




EDD Warning Log

Lab Reporting Batch ID: ZZ29-150317

eQAPP: Makah 20150427 Laboratory: ARIS

Table Line Column alue Warning Description
[
Analytical Results 21 ReportingLimit 140 8

This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).
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Lab Reporting Batch ID: ZZ88-150317

EDD Filename: zz88

Data Qualifier Summary

Laboratory: ARIS
eQAPP Name: Makah 20150427

Method Category:

Method:

SVOA
NWTPH-DX

SO

Sample ID:GP-11-A10-10

3/10/2015 3:05:00

Collected:PM

Analysis Type:RES

Dilution: 1.00

Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
MOTOR OILS 10 | 30 | oL | 12 | LoQ |mgkg| J | RI
3/10/2015 3:05:00
Sample ID:GP-11-A10-15 Collected:pPM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 3.9 ‘ J 1.6 H DL \ 6.1 ‘ LoQ ‘ mg/kg \ J ‘ RI
3/10/2015 2:35:00
Sample ID:GP-11-A8-15 Collected:pPM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
MOTOR OILS 74 | 31 | oL | 13 | LoQ |[mgkg| U | RI
3/10/2015 10:35:00
Sample ID:GP-11-CD15-10 Collected: AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 22 | 16 | DL | 58 | LoQ |mgkg| J | RI
3/10/2015 10:45:00
Sample ID:GP-11-CD151-10 Collected: AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 4.9 J 1.6 DL 6.1 LOQ mg/kg J RI
MOTOR OILS 8.8 J 3.0 DL 12 LOQ mg/kg J RI

* denotes a non-reportable result

Project Name and Number: Task Order #18 - Makah

4/28/2015 3:30:06 PM
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ88-150317 Laboratory: ARIS
EDD Filename: zz88 eQAPP Name: Makah 20150427

Reason Code Legend

Reason Code Description

RI Reporting Limit Trace Value

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/28/2015 3:30:06 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



Field QC Assignments and Associated Samples

EDD File Name: ZZ88-150317
eQapp Name: Makah 20150427

Associated Sample Collection
Samples Date
Field QC GP-11-CD151-10
Qc Type: FD
GP-11-CD15-10 3/10/2015 10:35:00 AM

4/28/2015 3:30:07 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: ZZ88-150317 Laboratory: ARIS

EDD Filename: zz88 eQAPP Name: Makah 20150427
Method: NWTPH-DX — R

Matrix: SO

Concentration (mg/kg)

Sample | eQAPP
Analyte GP-11-CD15-10 GP-11-CD151-10 RPD RPD Flag
DIESEL RANGE ORGANICS 42 49 15 40.00 n )
MOTOR OILS 12U 8.8 200 40,00 |No Qualifiers Applied

Project Name and Number: Task Order #18 - Makah
4/28/2015 3:28:16 PM ADR version 1.9.0.325 Page 1 of 1



Reporting Limit Outliers

Lab Reporting Batch ID: ZZ88-150317 Laboratory: ARIS
EDD Filename: zz88 eQAPP Name: Makah 20150427

Method: NWTPH-DX

Matrix: SO
Lab Reporting)] RL
SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-11-A10-10 MOTOR OILS J 10 12 LOQ | mg/kg J (all detects)
GP-11-A10-15 DIESEL RANGE ORGANICS J 3.9 6.1 LOQ | mg/kg J (all detects)
GP-11-A8-15 MOTOR OILS J 7.4 13 LOQ | mg/kg J (all detects)
GP-11-CD15-10 DIESEL RANGE ORGANICS J 4.2 5.8 LOQ | mg/kg J (all detects)
GP-11-CD151-10 II\D/IIOE_?(EIIi Rc’)A”[\ISGE ORGANICS j gg (:21 tgg mg/kg J (all detects)
. mg/kg

Project Name and Number: Task Order #18 - Makah
4/28/2015 3:27:49 PM ADR version 1.9.0.325 Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: ZZ88-150317

eQAPP: Makah 20150427 Laboratory: ARIS

Table Line Column alue Warning Description

[

Sample Analysis 38 MethodBatch P1031215A is missing a sample of QCType MS for
LabAnalysisRefMethodID NWTPH-GX

Sample Analysis 38 MethodBatch P1031215A is missing a sample of QCType MSD for

LabAnalysisRefMethodID NWTPH-GX

4/28/2015 3:30:04 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: ZZ89-150420 Laboratory: ARIS
EDD Filename: zz89 eQAPP Name: Makah 20150427
Method Category: = SVOA
Method: 8270D SIM SO
3/10/2015 10:35:00
Sample ID:GP-11-CD15-10 Collected: AM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
CHRYSENE 00033 | J |00018| DL |00046| LOQ |mgkg | J | RI
3/10/2015 10:35:00
Sample ID:GP-11-CD15-5 Collected: AM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
Total Benzofluoranthenes ‘ 0.0026 ‘ J \ 0.0023 H DL \ 0.0049 ‘ LoQ ‘ mg/kg \ J ‘ RI \
Method CategoryT VOA
Method: 8260C Matrix: SO
3/10/2015 9:45:00
Sample ID:GP-06-RS7-3 Collected: AM Analysis Type:RES Dilution: 1.20
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 0.0006 ‘ J \o.ooms” DL \ 0.0012 ‘ LoQ ‘ mg/Kg \ J ‘ RI
3/10/2015 9:10:00
Sample ID:GP-06-RS8-2 Collected: AM Analysis Type:RES Dilution: 0.97
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00008 | J |0.00015| DL |0.0010| LOQ |mgKkg | J | RI
3/10/2015 3:05:00
Sample ID:GP-11-A10-10 Collected:pM Analysis Type:RES Dilution: 1.02
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00006 | J 0.00015| DL [0.0010| LOQ |mgKg| J | RI
3/10/2015 2:35:00
Sample ID:GP-11-A8-10 Collected:pm Analysis Type:RES Dilution: 1.16
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00009 | J oo00018] DL [0.0012| LOQ |mgKg| J | RI
3/10/2015 1:45:00
Sample ID:GP-11-A9-10 Collected:pm Analysis Type:RES Dilution: 1.04
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00007 | J 0.00016| DL [0.0010| LOQ |mgKg| J | RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ89-150420 Laboratory: ARIS
EDD Filename: zz89 eQAPP Name: Makah 20150427
Method Category:  VOA
Method: 8260C Matrix: SO
3/10/2015 1:45:00
Sample ID:GP-11-A9-5 Collected:pPM Analysis Type:RES Dilution: 1.17
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00006 | J |0.00018] DL |00012| LOQ |mgKg| J | RI
3/10/2015 10:45:00
Sample ID:GP-11-CD151-10 Collected: AM Analysis Type:RES Dilution: 1.24
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 0.0006 ‘ J \0.00019“ DL \ 0.0012 ‘ LoQ ‘ mg/Kg \ J ‘ RI
3/10/2015 10:35:00
Sample ID:GP-11-CD15-5 Collected: AM Analysis Type:RES Dilution: 1.14
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00006 | J 0.00017| DL [0.0011| LOQ |mgKg| J | RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ89-150420 Laboratory: ARIS
EDD Filename: zz89 eQAPP Name: Makah 20150427

Reason Code Legend

Reason Code Description

RI Reporting Limit Trace Value

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/28/2015 7:42:19 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 3 of 3



EDD File Name:
eQapp Name:

Z789-150420
Makah 20150427

Field QC Assignments and Associated Samples

Associated Sample Collection
Samples Date

Field QC AQTB4

QC Type:
GP-06-RS5-3 3/10/2015 8:45:00 AM
GP-06-RS7-3 3/10/2015 9:45:00 AM
GP-06-RS8-2 3/10/2015 9:10:00 AM
GP-11-A10-10 3/10/2015 3:05:00 PM
GP-11-A10-15 3/10/2015 3:05:00 PM
GP-11-A8-10 3/10/2015 2:35:00 PM
GP-11-A8-15 3/10/2015 2:35:00 PM
GP-11-A9-10 3/10/2015 1:45:00 PM
GP-11-A9-5 3/10/2015 1:45:00 PM

GP-11-CD15-10
GP-11-CD151-10
GP-11-CD15-5

Field QC GP-11-CD151-10

Qc Type:

GP-11-CD15-10

3/10/2015 10:35:00 AM
3/10/2015 10:45:00 AM
3/10/2015 10:35:00 AM

3/10/2015 10:35:00 AM

4/28/2015 7:42:21 AM

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)

Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: ZZ89-150420 Laboratory: ARIS
EDD Filename: zz89 _ eQAPP Name: Makah 20150427

Concentration (mg/Kg)

Sample | eQAPP

Analyte GP-11-CD15-10 GP-11-CD151-10 RPD RPD Flag
TOLUENE 0.0013 0.0006 74 4000 |No Qualifiers Applied
Method: 8270D SIM
Matrix: SO

Concentration (mg/kg)
Sample | eQAPP

Analyte GP-11-CD15-10 GP-11-CD151-10 RPD RPD Flag
1-METHYLNAPHTHALENE 0.018 0.0074 83 40.00
2-METHYLNAPHTHALENE 0.024 0.010 82 40,00 - .
CHRYSENE 0.0033 0.0050 U 200 4000 |No Qualifiers Applied
NAPHTHALENE 0.011 0.0050 75 40.00

Project Name and Number: Task Order #18 - Makah
4/28/2015 7:39:00 AM ADR version 1.9.0.325 Page 1 of 1



Reporting Limit Outliers

Lab Reporting Batch ID: ZZ89-150420 Laboratory: ARIS
EDD Filename: zz89 eQAPP Name: Makah 20150427

Method: 8260C

Matrix: SO
Lab Reporting)] RL

SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-06-RS7-3 TOLUENE J 0.0006 0.0012 LOQ [mg/Kg J (all detects)
GP-06-RS8-2 TOLUENE J 0.0008 0.0010 LOQ |mg/Kg J (all detects)
GP-11-A10-10 TOLUENE J 0.0006 0.0010 LOQ [mg/Kg J (all detects)
GP-11-A8-10 TOLUENE J 0.0009 0.0012 LOQ |mg/Kg J (all detects)
GP-11-A9-10 TOLUENE J 0.0007 0.0010 LOQ [mg/Kg J (all detects)
GP-11-A9-5 TOLUENE J 0.0006 0.0012 LOQ |mg/Kg J (all detects)
GP-11-CD151-10 TOLUENE J 0.0006 0.0012 LOQ [mg/Kg J (all detects)
GP-11-CD15-5 TOLUENE J 0.0006 0.0011 LOQ |mg/Kg J (all detects)

Method: 8270D SIM

Matrix: SO

Lab Reportingl RL
SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-11-CD15-10 CHRYSENE J 0.0033 0.0046 LOQ mg/kg J (all detects)
GP-11-CD15-5 Total Benzofluoranthenes J 0.0026 0.0049 LOQ | mg/kg J (all detects)

Project Name and Number: Task Order #18 - Makah
4/28/2015 7:41:19 AM ADR version 1.9.0.325 Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: ZZ89-150420

eQAPP: Makah 20150427 Laboratory: ARIS
Table Line Column alue Warning Description

[ ]
Analytical Results 259 ReportingLimit 1.0 8 This reporting limit exceeds the allowable project reporting limit (corrected

for %moisture and dilution).

1,2-DICHLOROETHANE (107-06-2) is a required target analyte for

Analytical Results 10
Method: 8260C and Matrix: AQ, but is not reported for sample AQTB4.

4/28/2015 7:42:17 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: AA31-150322 Laboratory: ARIS
EDD Filename: aa31 eQAPP Name: Makah 20150427
Method Category: = SVOA
Method: NWTPH-DX Matrix: SO
3/12/2015 12:25:00
Sample ID:GP-11-CD12-10 Collected:PMm Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 33 | 4 | 16 | bL | 59 | LoQ |mgkg| J | RI
3/12/2015 12:25:00
Sample ID:GP-11-CD12-5 Collected:PM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 48 ‘ J \ 15 H DL \ 56 ‘ LoQ ‘ mg/kg \ J ‘ RI
3/12/2015 10:20:00
Sample ID:GP-11-CD18-10 Collected: AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
MOTOR OILS 100 | | 29 | oL | 12 | Lo |[mgkg| S | Surr
3/12/2015 10:50:00
Sample ID:GP-11-CD181-10 Collected: AM Analysis Type:DL Dilution: 50.0
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 3700 | | 73 | bL | 270 | Lo |mgkg | J- | Profudg

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: Makah
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Data Qualifier Summary

Lab Reporting Batch ID: AA31-150322

Laboratory: ARIS
EDD Filename: aa31

eQAPP Name: Makah 20150427
Reason Code Legend

Reason Code Description
ProfJudg Professional Judgment
RI Reporting Limit Trace Value

Surr Surrogate/Tracer Recovery Lower Rejection

* denotes a non-reportable result

Project Name and Number: Task Order #18 - USACE Project: Makah
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Field QC Assignments and Associated Samples

EDD File Name: AA31-150322
eQapp Name: Makah 20150427

Associated Sample Collection
Samples Date
Field QC GP-11-CD181-10
Qc Type: FD
GP-11-CD18-10 3/12/2015 10:20:00 AM
GP-11-CD18-10 3/12/2015 10:20:00 AM

4/28/2015 8:43:38 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: AA31-150322 Laboratory: ARIS

EDD Filename: aa31 eQAPP Name: Makah 20150427
Method: NWTPH-DX — R

Matrix: SO

Concentration (mg/kg)

Sample | eQAPP
Analyte GP-11-CD18-10 GP-11-CD181-10 RPD RPD Flag
DIESEL RANGE ORGANICS 3600 3700 3 40.00 n )
MOTOR OILS 100 110U 200 40,00 |No Qualifiers Applied

Project Name and Number: Task Order #18 - Makah
4/28/2015 8:12:11 AM ADR version 1.9.0.325 Page 1 of 1



Reporting Limit Outliers

Lab Reporting Batch ID: AA31-150322
EDD Filename: aa31

Laboratory: ARIS
eQAPP Name: Makah 20150427

Method: NWTPH-DX

Matrix: SO
Lab Reporting)] RL
SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-11-CD12-10 DIESEL RANGE ORGANICS J 3.3 5.9 LOQ | mg/kg J (all detects)
GP-11-CD12-5 DIESEL RANGE ORGANICS J 4.8 5.6 LOQ | mg/kg J (all detects)
Project Name and Number: Task Order #18 - Makah
4/28/2015 8:11:46 AM ADR version 1.9.0.325
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Lab Reporting Batch ID: AA31-150322

EDD Filename: aa31

Surrogate Outlier Report

Laboratory: ARIS
eQAPP Name: Makah 20150427

NWTPH-DX
SO
Sample ID Sample % Recovery Affected
(Analysis Type) Surrogate % Recovery Limits Compounds Flag
GP-11-CD18-10 o-Terphenyl 0 50.00-150.00 All Target Analytes J- (all detects)
R (all non-detects)
GP-11-CD18-10 o-Terphenyl 0 50.00-150.00 All Target Analytes J-(all detects)
(DL) R(all non-detects)
GP-11-CD181-10 |o-Terphenyl 0 50.00-150.00 All Target Analytes J-(all detects)
R(all non-detects)
GP-11-CD181-10 |o-Terphenyl 0 50.00-150.00 All Target Analytes J-(all detects)

(bL)

R(all non-detects)

Project Name and Number: Task Order #18 - Makah
4/28/2015 8:18:45 AM
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History of Manual Changes to Automated Data Review Qualifiers

Changed by: Heather Whitney

Analysis Reason Original New Edit
Analyte Method Type Result Unit Code Value Value Time
Field Sample ID: GP-11-CD18-10
DIESEL RANGE ORGANICS NWTPH-DX DL 3600 mg/kg J- 4/28/2015 8:40
Reason for change: Surrogate not recovered due to sample extract dilution.
MOTOR OILS NWTPH-DX DL 290 mg/kg R 4/28/2015 8:40
Reason for change: Surrogate not recovered due to sample extract dilution.
Field Sample ID: GP-11-CD181-10
DIESEL RANGE ORGANICS NWTPH-DX RES 3600 mg/kg J- 4/28/2015 8:43
Reason for change: Surrogate not recovered due to chromatographic interference.
DIESEL RANGE ORGANICS NWTPH-DX RES 3600 mg/kg  Professional Judgment J- 4/28/2015 8:43
Reason for change: Surrogate not recovered due to sample extract dilution.
DIESEL RANGE ORGANICS NWTPH-DX DL 3700 mg/kg J- 4/28/2015 8:41
Reason for change: Surrogate not recovered due to sample extract dilution.
DIESEL RANGE ORGANICS NWTPH-DX DL 3700 mg/kg  Professional Judgment J- 4/28/2015 8:42
Reason for change: Surrogate not recovered due to sample extract dilution.
MOTOR OILS NWTPH-DX RES 110 mg/kg R 4/28/2015 8:43
Reason for change: Surrogate not recovered due to chromatographic interference.
MOTOR OILS NWTPH-DX DL 540 mg/kg R 4/28/2015 8:41
Reason for change: Surrogate not recovered due to sample extract dilution.
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EDD Warning Log

Lab Reporting Batch ID: AA31-150322

eQAPP: Makah 20150427 Laboratory: ARIS

Table Line Column alue Warning Description

[

Sample Analysis 38 MethodBatch P3031615A is missing a sample of QCType MS for
LabAnalysisRefMethodID NWTPH-GX

Sample Analysis 38 MethodBatch P3031615A is missing a sample of QCType MSD for

LabAnalysisRefMethodID NWTPH-GX
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Data Validation Report

PROJECT/EVENT: Underground Storage Tank Site Investigation Phase Il, Former Makah Air Force Station, Neah
Bay, Washington.
SAMPLING DATE(S): March 3-18, 2015
ANALYSES: Diesel Range Organics (DRO) and motor oils by NWTPH-Dx;
Gasoline Range Organics (GRO) by NWTPH-Gx;
Volatile Organic Compounds by EPA Method 8260;
Volatile Organic Compounds (low-level) by EPA Method 8260-Selected lon Monitoring (SIM);
Metals (total lead and dissolved manganese) by EPA Method 6020;
Anions (Nitrate, sulfate) by EPA Method 300.0;
Dissolved gases (Methane, ethane, ethane) by RSK-175
LABORATORY: Analytical Resources, Inc (ARI), Tukwila, WA
DATE: April 2015
Reviewer: Jacob Williams

1 Introduction

This report documents the review of the data from the analysis of soil and groundwater samples and the
associated laboratory and field quality control (QC) samples. The samples were analyzed by Analytical Resources,
Inc. (ARI), Tukwila, Washington.

Sample Data No. of | Matrix Analyte(s) Method Validation
Group (SDG) Samples Level
7744 6 soil DRO & motor oils NWTPH-Dx EPA Stage 2a
7745 10 soil VOCs, SVOCs, PCBs 8260, 8270 SIM, EPA Stage 2a
8082
AB34 2 soil DRO & motor oils NWTPH-Dx EPA Stage 2a
AB35 13 soil DRO & motor oils, gasoline | NWTPH-Dx, NWTPH- EPA Stage 2a
Gx
AB36 16 soil, AQ VOCs, Metals (Pb) 8260, 6020 EPA Stage 2a

In accordance with the Quality Assurance Project Plan Revision 1 (USACE, 2014), analytical data were reviewed
using Automated Data Review (ADR.net) software following EPA’s Stage 2a Data Validation Electronic Process
(S2AVE) as defined in Guidance for Labeling Externally Validated Laboratory Analytical Data (EPA-540-R08-005).

Analytical results are qualified based on the following guidance:

e QAPP Worksheet #36 — Data Validation Procedures (USACE 2014);

e Department of Defense Quality Systems Manual for Environmental Laboratories, Version 5.0 (July 2013);

e  Principles of the most recent version of the Contract Laboratory Program National Functional Guidelines
(NFG); and

e Internal (laboratory) control limits.

Per Worksheet #28 of the QAPP, project-specific quality control (QC) limits are used when evaluating data. The
most current available laboratory QC limits are used in this data review. All detections below the limit of
quantitation (LOQ) are automatically assigned the “J” flag to indicate that the value is estimated. Some data may
be qualified using the reviewer’s professional judgment. The conclusions presented herein are based on the
information available for the review. Additional tables and attachments at the end of the narrative include the
following:




e Table 1 — Data qualifier definitions;
e Attachment 1 — Output reports generated by ADR.net.

2 Diesel Range Organics and Motor Oil (NWTPH-Dx)

This section describes the data review findings for NWTPH-Dx.

2.1 Sampling Documentation
All samples were received under proper chain of custody.

2.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples.

Exceptions: None

2.3 Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD)
One LCS/LCSD pair was run with each analytical batch. All LCS % recoveries and RPDs are within laboratory control
limits for all target analytes.

Exceptions: None

2.4 Method Blanks
One method blank was analyzed with each SDG. No target analytes were detected in the method blanks.

Exceptions: None

2.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD)
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions

Exceptions:
SDG Comments
7744 No MS/MSD was run. LCS is in control, therefore no data qualified.

Percent recoveries and RPDs are within control limits with the following exceptions: None

2.6 Laboratory Duplicates
A laboratory duplicate is not required by QAPP as long as a matrix spike duplicate is performed.

2.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions: None

2.8 Trip Blank
The following trip blanks were reviewed: None

2.9 Equipment (Rinsate) Blank
The following equipment blanks were reviewed: None

2.10 Field Duplicate Samples
The following field duplicate(s) were collected as part of the SDGs reviewed:

SDG Sample Parent Sample Flag Notes

AB35 GP-06-H91-13 GP-06-H9-13 None All RPD are within control limits

All field duplicate RPDs are within the QAPP-defined control limit of 40%.




3 Volatile Organic Compounds (8260)

This section describes the data review findings for 8260.

3.1 Sampling Documentation
All samples were received under proper chain of custody with the following exceptions: None

3.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples with the following
exceptions: None

3.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

3.4 Method Blanks
A minimum of one method blank was analyzed with each SDG. No target analytes were detected in the method
blanks.

Exceptions: None

3.5 MS/MSD
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

SDG Comments

7745 No MS/MSD was run. LCS is in control, therefore no data qualified.

All MS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions: None

SDG Parent Sample Analyte Flag Notes
AB36 GP-06-H8-12 Ethylbenzene, m,p,-Xylene, O- J-(all detects) UJ | All MS & MSD (except for toluene
Xylene, Toluene (all non detects) | MSD) %recovery out of control low.

3.6 Laboratory Duplicates
A laboratory duplicate is not required unless an MSD is not analyzed. No laboratory duplicates were analyzed.

3.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions: None

3.8 Trip Blanks
The following trip blanks were reviewed: None

3.9 Equipment (Rinsate) Blank
The following equipment blanks were reviewed:

SDG Sample Flag Notes

AB36 AQRB4 None No target analytes detected.

3.10 Field Duplicate Samples
The following field duplicate(s) were reviewed:




SDG Field Duplicate Parent Sample Flag Notes

AB36 GP-06-H91-13 GP-06-H9-13 none RPDs are greater than 40%. This may suggest that
sample material was not sufficiently homogenized.

4 Semi-Volatile Organic Compounds (8270 SIM)

This section describes the data review findings for 8270D SIM

4.1 Sampling Documentation
All samples were received under proper chain of custody.

4.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples.

4.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

4.4 Method Blanks
A minimum of one method blank was analyzed with each SDG. No target analytes were detected in the method
blanks.

Exceptions: None
4.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None
All MS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions: None

4.6 Laboratory Duplicates
A laboratory duplicate was not run for 8270 SIM. A laboratory duplicate is not required if a matrix spike duplicate is
run.

4.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions: None

4.8 Trip Blank
The following trip blanks were reviewed: None

4.9 Equipment (Rinsate) Blank
The following equipment blanks were reviewed: None

4.10 Field Duplicate Samples
The following field duplicate(s) were reviewed: None

5 Polychlorinated biphenyls (8082)

This section describes the data review findings for method 8082.

5.1 Sampling Documentation




All samples were received under proper chain of custody.

5.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples.

5.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

5.4 Method Blanks
A minimum of one method blank was analyzed with each SDG. No target analytes were detected in the method
blanks.

Exceptions: None

5.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None
All MS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions: None
5.6 Laboratory Duplicates

A laboratory duplicate was not run for 8082 SIM. A laboratory duplicate is not required if a matrix spike duplicate is
run.

5.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions: None

5.8 Trip Blank

5.9 Trip blanks are not required for this analysis.Equipment (Rinsate) Blank
Equipment blanks are not required for this analysis.

5.10 Field Duplicate Samples
The following field duplicate(s) were reviewed: None

6 Gasoline Range Organics (NWTPH-Gx)

This section describes the data review findings for method NWTPH-Gx.

6.1 Sampling Documentation
All samples were received under proper chain of custody.

6.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples.

6.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None



6.4 Method Blanks
A minimum of one method blank was analyzed with each SDG. No target analytes were detected in the method
blanks.

Exceptions: None

6.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None

SDG Comments

AB35 No MS/MSD was analyzed because of insufficient amount of sample provided. No data qualified because LCS was
within control limits.

All MS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions: None

6.6 Laboratory Duplicates
A laboratory duplicate was not run. A laboratory duplicate is not required if a matrix spike duplicate is run.

6.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions: None

6.8 Trip Blank

6.9 Trip blanks are not required for this analysis. Equipment (Rinsate) Blank
Equipment blanks are not required for this analysis.

6.10 Field Duplicate Samples
The following field duplicate(s) were reviewed: None

7 Metals (Pb) (6020)

This section describes the data review findings for method 6020

7.1 Sampling Documentation
All samples were received under proper chain of custody.

7.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples.

7.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

7.4 Method Blanks
A minimum of one method blank was analyzed with each SDG. No target analytes were detected in the method
blanks.

Exceptions: None

7.5 Matrix Spike (MS) Analysis




One matrix spike a (MS) was analyzed with each SDG or at a frequency of 1 MS per 20 samples with the following
exceptions:

SDG Comments

AB36 MS not analyzed due to insufficient amount of sample provided.

All MS % recoveries and RPDs are within control limits with the following exceptions:
Exceptions: None
7.6 Laboratory Duplicates

One laboratory duplicate was analyzed with each SDG or at a frequency of 1 duplicate per 20 samples with the
following exceptions:

SDG Sample(s) Flag Notes

AB36 All (GP-06-RS4-3) | J Lab duplicate was not analyzed with SDG.

7.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions:

7.8 Trip Blank

7.9 Trip blanks are not required for this analysis. Equipment (Rinsate) Blank
Equipment blanks are not required for this analysis.

7.10 Field Duplicate Samples
The following field duplicate(s) were reviewed:

8 Data Usability Assessment

This section provides an overall quantitative and qualitative assessment of the laboratory analytical data and
identifies potential sources of error, uncertainty, and bias that may affect the overall usability. The data quality
indicators defined in the QAPP and presented in this section include precision, accuracy, representativeness,
completeness, and sensitivity.

The overall quality of the data is acceptable.

8.1 Precision

Precision is evaluated by evaluating duplicate pairs such as MS/MSD, LCS/LCSD, laboratory duplicates, and field
duplicate samples. Duplicate pairs were run as required by the QAPP, and all MS/MSD, LCS/LCSD, laboratory, and
field duplicates were within the precision criteria with the exception of the following:

e AB35 Gx, no MS/MSD was analyzed.
e AB36 6020, missing laboratory duplicate
e 7745 8260, no MS/MSD was performed.

The overall precision of the data set is considered acceptable.

8.2 Accuracy
Accuracy, expressed as %Recovery (%R), was assessed for each method, analyte, and matrix, by comparing
surrogate, MS/MSD, and LCS/LCSD recoveries to the laboratory control limits. Performance evaluation samples




were not required for the sampling event. All percent recoveries were within control limits with the exception of
the following:

e AB36 MS and/or MSD %Recovery for 8260

8.3 Representativeness

Representativeness was evaluated by ensuring that approved analytical methods were used, samples were
preserved correctly, and holding times were met. All holding times and temperature requirements were met.
Method blanks were performed at the required frequency and no contaminants were detected. Trip blanks were
analyzed and no contaminants were detected. The criteria for representativeness were within control limits with
the following exceptions:

No exceptions.

8.4 Completeness

Analytical completeness is the percentage of measurements that were judged to be valid, i.e., not rejected, and
acceptable for all intended date use. No data were rejected; analytical completeness for this sampling event is
100%.

8.5 Sensitivity
The analytical methods were selected to provide for sufficient sensitivity for comparison of project results to
decision criteria.

9 Conclusions and Recommendations

The overall assessment of data indicates that the data reviewed meets project requirements. Sample results that
were found to be estimated (J) should be used with caution if results are close to the regulatory benchmarks. Based
upon the data review performed, all results are considered valid and usable for all purposes.
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Tables

Table 1. Data qualifier definitions.

Flag Description

J The analyte was positively identified; Data are qualified as estimated; it is not possible to assess the
direction of the potential bias. False positives or false negatives are unlikely to have been reported.

+ Data are qualified as estimated, with a high bias likely to occur. False positives or
false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur.

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet
quality control criteria. The presence or absence of the analyte cannot be verified.

u The analyte was analyzed for but was not detected above the reported sample quantitation limit.

uJ The analyte was not detected above the reported sample quantitation limit. However, the reported

quantitation limit is approximate and may or may not represent the actual limit of quantitation
necessary to accurately and precisely measure the analyte in the sample.




Attachment 1

ADR.net output reports
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ44-150317 Laboratory: ARIS
EDD Filename: zz44 eQAPP Name: Makah 20150421_v3

No Data Review Qualifiers Applied.




Field QC Assignments and Associated Samples

EDD File Name: ZZ44-150317
eQapp Name: Makah 20150421_v3

Associated Sample Collection
Samples Date

4/23/2015 9:41:06 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: ZZ44-150317

eQAPP: Makah 20150421_v3 Laboratory: ARIS
Table Line Column alue

Warning Description
Sample Analysis

38 MethodBatch SW3546-201503101645 is missing a sample of QCType
MS for LabAnalysisRefMethodID NWTPH-DX

38 MethodBatch SW3546-201503101645 is missing a sample of QCType
MSD for LabAnalysisRefMethodID NWTPH-DX

Sample Analysis

4/23/2015 9:41:04 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: ZZ45-150420 Laboratory: ARIS
EDD Filename: zz45 eQAPP Name: Makah 20150421_v3
Method Categorj; SVOA
Method: 8270D SIM SO
Sample ID-GP-06-P1-14 Collected:3/6/2015 8:15:00 AM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIBENZO(A,H)ANTHRACENE 0.0033 J 0.0025 DL 0.0048 | LOQ mg/kg J RI
Total Benzofluoranthenes 0.0024 J 0.0022 DL 0.0048 | LOQ mg/kg J RI
Sample ID-GP-06-P2-10 Collected:3/6/2015 9:15:00 AM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIBENZO(A,H)ANTHRACENE 00033 | J [00024| DL [00047| LOQ |mgkg | U | RI
VOA
Matrix: SO
Sample ID:-GP-06-H3-10 Collected:3/6/2015 9:55:00 AM Analysis Type:RES Dilution: 58.3
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.040 J 0.012 DL 0.058 LOQ mg/Kg J RI
m,p-Xylene 0.049 J 0.023 DL 0.058 LOQ | mg/Kg J RI
3/6/2015 10:30:00
Sample ID:-GP-06-H4-9 Collected: AM Analysis Type:RES Dilution: 0.88
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0.0005 J 0.00026| DL 0.0009 | LOQ | mg/Kg J RI
m,p-Xylene 0.0005 J 0.00035| DL 0.0009 | LOQ mg/Kg J RI
NAPHTHALENE 0.0035 J 0.00038| DL 0.0044 | LOQ mg/Kg J RI
TOLUENE 0.0005 J 0.00013| DL 0.0009 | LOQ mg/Kg J RI
3/6/2015 10:55:00
Sample ID:GP-06-H5-10 Collected: AM Analysis Type:RES Dilution: 62.3
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 010 | J |o0027| DL | 031 | LoQ |mgkg| J | RI
3/6/2015 10:55:00
Sample ID:GP-06-H5-5 Collected: AM Analysis Type:RES Dilution: 1.01
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00007 | J |0.00015| DL |00010| LOQ |mgKg| J | RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/23/2015 10:34:26 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 3



Data Qualifier Summary

Lab Reporting Batch ID: ZZ45-150420 Laboratory: ARIS
EDD Filename: zz45 eQAPP Name: Makah 20150421_v3

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/23/2015 10:34:26 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 3



Data Qualifier Summary

Lab Reporting Batch ID: ZZ45-150420 Laboratory: ARIS
EDD Filename: zz45 eQAPP Name: Makah 20150421_v3

Reason Code Legend

Reason Code Description

RI Reporting Limit Trace Value

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/23/2015 10:34:26 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 3 of 3



Field QC Assignments and Associated Samples

EDD File Name: ZZ45-150420
eQapp Name: Makah 20150421_v3

Associated Sample Collection
Samples Date

4/23/2015 10:34:27 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: ZZ45-150420

eQAPP: Makah 20150421_v3 Laboratory: ARIS

Table Line Column alue Warning Description

[

Sample Analysis 38 MethodBatch NT5-031815A is missing a sample of QCType MS for
LabAnalysisRefMethodID 8260C

Sample Analysis 38 MethodBatch NT5-031815A is missing a sample of QCType MSD for
LabAnalysisRefMethodID 8260C

Sample Analysis 2 PreparationBatch NT5-031815A 17 This batch has more that one sample with QCType LCS.

Sample Analysis 7 PreparationBatch NT5-031815A 17 This batch has more that one sample with QCType LCS.

4/23/2015 10:34:25 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: AB34-150324 Laboratory: ARIS
EDD Filename: ab34 eQAPP Name: Makah 20150421_v3

No Data Review Qualifiers Applied.




Field QC Assignments and Associated Samples

EDD File Name: AB34-150324
eQapp Name: Makah 20150421_v3

Associated Sample Collection
Samples Date

4/23/2015 12:05:24 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: AB35-150324 Laboratory: ARIS
EDD Filename: ab35 eQAPP Name: Makah 20150427

No Data Review Qualifiers Applied.




Field QC Assignments and Associated Samples

EDD File Name: AB35-150324
eQapp Name: Makah 20150427

Associated Sample Collection
Samples Date
Field QC GP-06-H91-13
Q€ Type: FD
GP-06-H9-13 3/17/2015 9:35:00 AM

4/27/2015 2:02:12 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: AB35-150324 Laboratory: ARIS

EDD Filename: ab35 - eQAPP Name: Makah 20150427
Method: NWTPH-DX _—_—_ I SR

Matrix: SO

Concentration (mg/kg)

Sample | eQAPP
Analyte GP-06-H9-13 GP-06-H91-13 RPD RPD Flag
DIESEL RANGE ORGANICS 590 550 7 40.00 N .
MOTOR OILS 150 160 6 40,00 |No Qualifiers Applied

Project Name and Number: Task Order #18 - Makah
4/27/2015 1:51:20 PM ADR version 1.9.0.325 Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: AB35-150324

eQAPP: Makah 20150427 Laboratory: ARIS
Table Line Column alue Warning Description
Sample Analysis 38

MethodBatch P3031915A is missing a sample of QCType MS for
LabAnalysisRefMethodID NWTPH-GX

MethodBatch P3031915A is missing a sample of QCType MSD for
LabAnalysisRefMethodID NWTPH-GX

Sample Analysis 38

4/27/2015 2:02:09 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: AB36-150420 Laboratory: ARIS
EDD Filename: ab36 eQAPP Name: Makah 20150427
Method Category: METALS
Method: 6020 SO
3/17/2015 7:55:00
Sample ID:GP-06-RS4-3 Collected: AM Analysis Type:RES/ITOT Dilution: 20.0
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
LEAD 70 | | 0048 | DL | 01 | PaL |mgkg | J | Profiudg
VOA
Matrix: SO
3/17/2015 12:05:00
Sample ID-GP-05-U1-10 Collected:PM Analysis Type:RES Dilution: 0.97
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
O-XYLENE 00007 | J [0.00022] DL |0.0010| LOQ |mgKg| J | RI
3/17/2015 12:45:00
Sample ID:-GP-05-U2-10 Collected:PM Analysis Type:RES Dilution: 1.04
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
m,p-Xylene 00005 | J [0.00041] DL |0.0010| LOQ |mgKg| J | RI
3/17/2015 11:25:00
Sample ID:-GP-05-V2-5 Collected: AM Analysis Type:RES Dilution: 1.15
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00008 | J [0.00017| DL |0.0011| LOQ |mgKg| J | RI
3/17/2015 11:25:00
Sample ID:-GP-05-V2-8 Collected: AM Analysis Type:RES Dilution: 1.31
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00009 | J [0.00020 DL |0.0013| LOQ |mgKg| J | RI
3/17/2015 8:55:00
Sample ID:-GP-06-H7-7 Collected: AM Analysis Type:RES Dilution: 1.01
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00006 | J [0.00015| DL [0.0010| LOQ |[mgKg| J | RI
3/17/2015 10:15:00
Sample ID-GP-06-H8-12 Collected: AM Analysis Type:RES Dilution: 0.91
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.0005 J 0.00018| DL 0.0009 | LOQ mg/Kg J RI, Ms
m,p-Xylene 0.0009 U 0.00036| DL 0.0009 | LOQ | mg/Kg uJ Ms

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: USACE Project: Makah

4/28/2015 9:35:00 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 3



Data Qualifier Summary

Lab Reporting Batch ID: AB36-150420 Laboratory: ARIS
EDD Filename: ab36 eQAPP Name: Makah 20150427

Method Category: VOA

SO

3/17/2015 10:15:00

Sample ID-GP-06-H8-12 Collected: AM Analysis Type:RES Dilution: 0.91
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
O-XYLENE 0.0009 U 0.00020f DL 0.0009 | LOQ mg/Kg udJ Ms
TOLUENE 0.0009 U 0.00014| DL 0.0009 | LOQ mg/Kg udJ Ms
3/17/2015 9:35:00
Sample ID:-GP-06-H9-10 Collected: AM Analysis Type:RES Dilution: 1.01
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0.0006 J 0.00030f DL 0.0010 | LOQ mg/Kg J RI
O-XYLENE 0.0007 J 0.00023| DL |0.0010| LOQ | mg/Kg J RI
3/17/2015 9:55:00
Sample ID:-GP-06-H91-13 Collected: AM Analysis Type:RES Dilution: 1.16
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
m,p-Xylene 0.0008 J 0.00045| DL 0.0012 | LOQ | mg/Kg J RI
TOLUENE 0.0007 J 0.00017| DL 0.0012 ] LOQ mg/Kg J RI
3/17/2015 7:55:00
Sample ID:-GP-06-RS4-3 Collected: AM Analysis Type:RES Dilution: 0.91
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 0.0027 J 0.00039| DL 0.0045 | LOQ mg/Kg J RI
TOLUENE 0.0005 J 0.00014| DL |0.0009| LOQ | mg/Kg J RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: USACE Project: Makah

4/28/2015 9:35:00 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 3



Data Qualifier Summary

Lab Reporting Batch ID: AB36-150420

Laboratory: ARIS
EDD Filename: ab36

eQAPP Name: Makah 20150427
Reason Code Legend

Reason Code Description

Ms Matrix Spike Lower Estimation
Profdudg Professional Judgment

RI Reporting Limit Trace Value

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: USACE Project: Makah

4/28/2015 9:35:00 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 3 of 3



EDD File Name: AB36-150420
eQapp Name: Makah 20150427

Field QC Assignments and Associated Samples

Associated
Samples

Sample Collection
Date

Field QC AQRB4

dC Type: EB

Field QC GP-06-H91-13

Qc Type: FD

GP-05-U1-10
GP-05-U1-5
GP-05-U2-10
GP-05-U2-12
GP-05-U2-5
GP-05-V2-5
GP-05-V2-8
GP-06-H7-5
GP-06-H7-7
GP-06-H8-10
GP-06-H8-12
GP-06-H9-10
GP-06-H91-13
GP-06-H9-13
GP-06-RS4-3

GP-06-H9-13

3/17/2015 12:05:00 PM
3/17/2015 12:05:00 PM
3/17/2015 12:45:00 PM
3/17/2015 12:45:00 PM
3/17/2015 12:45:00 PM
3/17/2015 11:25:00 AM
3/17/2015 11:25:00 AM
3/17/2015 8:55:00 AM
3/17/2015 8:55:00 AM
3/17/2015 10:15:00 AM
3/17/2015 10:15:00 AM
3/17/2015 9:35:00 AM
3/17/2015 9:55:00 AM
3/17/2015 9:35:00 AM
3/17/2015 7:55:00 AM

3/17/2015 9:35:00 AM

4/28/2015 9:35:01 AM

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)

Page 1 of 1



Matrix Spike/Matrix Spike Duplicate Outlier Report

Lab Reporting Batch ID: AB36-150420 Laboratory: ARIS
EDD Filename: ab36 eQAPP Name: Makah 20150421_v3

Method: 8260C

Matrix: SO
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R Limits | (Limits) Compounds Flag
GP-06-H8-12MS ETHYLBENZENE 775 | 77.3 |80.00-120.00 - ETHYLBENZENE
GP-06-H8-12MSD m,p-Xylene 76.6 77.1 | 80.00-123.00 - m,p-Xylene J- (all detects)
(GP-06-H8-12) O-XYLENE 778 | 78.3 |80.00-120.00 - O-XYLENE UJ (all non-detects)
TOLUENE 76.5 - | 78.00-120.00 - TOLUENE

Project Name and Number: Task Order #18 - Makah
4/23/2015 2:00:28 PM ADR version 1.9.0.325 Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: AB36-150420 Laboratory: ARIS
EDD Filename: ab36 - eQAPP Name: Makah 20150427

Concentration (mg/Kg)

Sample | eQAPP
Analyte GP-06-H9-13 GP-06-H91-13 RPD RPD Flag
BENZENE 0.0017 0.0012 34 40.00
ETHYLBENZENE 0.0073 0.0017 124 40.00
m,p-Xylene 0.0033 0.0008 122 40.00 No Qualifiers Applied
NAPHTHALENE 0.018 0.0058 U 200 40.00
O-XYLENE 0.0012 0.0012 U 200 40.00
TOLUENE 0.0017 0.0007 83 40.00

Project Name and Number: Task Order #18 - USACE Project: USACE Project: Makah
4/28/2015 9:26:31 AM ADR version 1.9.0.325 Page 1 of 1



- History of Manual Changes to Automated Data Review Qualifiers

Changed by: Jacob Williams

Analysis Reason Original New Edit
Analyte Method Type Result  Unit Code Value Value Time
Field Sample ID: GP-06-RS4-3
LEAD 6020 RES/TOT 7.0 mg/kg  Professional Judgment J 4/28/2015 9:34

Reason for change: No lab duplicate or MS analyzed, therefore result needs to be J flagged.

4/28/2015 9:34:28 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: AB36-150420

eQAPP: Makah 20150427 Laboratory: ARIS

Table Line Column alue Warning Description

[ ]

Analytical Results 2 ReportingLimit 1.0 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 10 1,2-DICHLOROETHANE (107-06-2) is a required target analyte for
Method: 8260C and Matrix: AQ, but is not reported for sample AQRB4.

Sample Analysis 38 PreparationBatch NT5-033015A is missing a sample of QCType LCS
for LabAnalysisRefMethodID 8260C

Sample Analysis 38 MethodBatch NT5-033015A is missing a sample of QCType MS for
LabAnalysisRefMethodID 8260C

Sample Analysis 38 MethodBatch NT5-033015A is missing a sample of QCType MSD for
LabAnalysisRefMethodID 8260C

Sample Analysis 38 MethodBatch NT5-033015A is missing a sample of QCType MS for
LabAnalysisRefMethodID 8260C

Sample Analysis 38 MethodBatch NT5-033015A is missing a sample of QCType MSD for
LabAnalysisRefMethodID 8260C

Sample Analysis 38 MethodBatch T3050B-201503200755 is missing a sample of QCType
MS for LabAnalysisRefMethodID 6020

Sample Analysis 38 MethodBatch T3050B-201503200755 is missing a sample of QCType

DUP for LabAnalysisRefMethodID 6020

4/28/2015 9:34:59 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Validation Report

PROJECT/EVENT: Underground Storage Tank Site Investigation Phase Il, Former Makah Air Force Station, Neah
Bay, Washington.
SAMPLING DATE(S): March3-18,2015
ANALYSES: Diesel Range Organics (DRO)and motor oils by NWTPH-Dx;
GasolineRange Organics (GRO) by NWTPH-Gx;
Volatile Organic Compounds by EPA Method 8260;
VolatileOrganic Compounds (low-level) by EPA Method 8260-Selected lon Monitoring (SIM);
Metals (total lead and dissolved manganese) by EPA Method 6020;
Anions (Nitrate, sulfate) by EPA Method 300.0;
Dissolved gases (Methane, ethane, ethane) by RSK-175
LABORATORY: Analytical Resources, Inc (ARI), Tukwila, WA
DATE: April 2015
Reviewer: Cathy Martin

1 Introduction

This report documents the review of the data from the analysis of soil and groundwater samples and the
associated laboratory and field quality control (QC) samples. The samples were analyzed by Analytical Resources,
Inc. (ARI), Tukwila, Washington.

Sample Data No. of Matrix Analyte(s) Method Validation
Group (SDG) Samples Level
13 Water DRO & motor oils NWTPH-Dx
7 Water GRO NWTPH-Gx
/746, ABO4, 14 Water VOCs SW-8260
AB57, AA25 13 Water Dissolved Metals SW-6020 EPA Stage 2a
13 Water Anions EPA 300.0
13 Water Dissolved Gases RSK-175

Inaccordancewith the Quality Assurance Project Plan Revision 1 (USACE, 2014), analytical data werereviewed
using Automated Data Review (ADR.net) software following EPA’s Stage 2a Data Validation Electronic Process
(S2AVE) as defined in Guidance for Labeling Externally Validated Laboratory Analytical Data (EPA-540-R08-005).

Analytical results are qualified based on the followingguidance:

e QAPP Worksheet #36 — Data Validation Procedures (USACE 2014);

e Department of Defense Quality Systems Manual for Environmental Laboratories, Version 5.0 (July 2013);

e Principles of the most recent version of the Contract Laboratory Program National Functional Guidelines
(NFG); and

e Internal (laboratory) control limits.

Per Worksheet #28 of the QAPP, project-specific quality control (QC) limits areused when evaluatingdata.The
most current availablelaboratory QClimits areusedin this data review. All detections below the limit of
guantitation (LOQ) are automatically assigned the “)” flagto indicatethat the valueis estimated. Some data may
be qualified usingthe reviewer’s professional judgment. The conclusions presented herein arebased on the
information availablefor the review. Additional tables and attachments at the end of the narrativeincludethe
following:

e Table1- Data qualifier definitions;




e Attachment 1 — Output reports generated by ADR.net.

2 Diesel Range Organics and Motor Oil (NWTPH-Dx)

This section describes the data review findings for NWTPH-Dx.

2.1 Sampling Documentation
All samples were received under proper chain of custody.

2.2 Holding Times and Sample Preservation
Analytical holdingtimes, temperatures, and preservation requirements were met forall samples.

Exceptions: None

2.3 Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD)
One LCS/LCSD pair was run with each analytical batch. All LCS % recoveries and RPDs are within laboratory control
limits for all targetanalytes.

Exceptions: None

2.4 Method Blanks
One method blankwas analyzed with each SDG. No target analytes were detected inthe method blanks.

Exceptions: None

2.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD)
One matrix spikeand matrix spikeduplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the followingexceptions

Exceptions:

SDG Comments

AB57 No matrix spikeand matrix spike duplicate (MS/MSD) pair was analyzed with each SDG AB57 due to a
laboratory oversight. LCS/LCSD was run. No data qualified.

Percent recoveries and RPDs are within control limits with the following exceptions:

Exceptions:

SDG ParentSample Analyte Flag Notes

AA25 AQA1 DRO J- (all detects); MS/MSD %R out of control low
UJ (all nondetects)

2.6 Laboratory Duplicates
A laboratory duplicateis notrequired by QAPP as longas a matrix spikeduplicateis performed. Laboratory
duplicates were required but not analyzed for the following:

SDG Comments

AB57 No laboratory duplicates was analyzed with each SDG AB57 due to a laboratory oversight.

2.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the followingexceptions:

Exceptions:




SDG Sample Flag Notes

AA25 AQA1 J-(all detects) Surrogate out of control low
AQCD1 UJ (all non-detects)

2.8 Trip Blank
Trip blanks arenot required for this analysis.

2.9 Equipment (Rinsate) Blank
An equipment rinsatewas not required by the QAPP.

2.10 Field Duplicate Samples
The followingfield duplicate(s) were collected as part of the SDGs reviewed:

SDG Sample ParentSample Flag Notes
77246 AQMW10 AQMWO06 None The RPD was within control limits.
AA25 AQCD7 AQCD1 None The RPD was within control limits ornot

applicable because target analyte
concentrations are <5xLOQ.

All field duplicate RPDs are within the QAPP-defined control limitof 40%.

3 Volatile Organic Compounds (8260)

This section describes the data review findings for 8260.

3.1 Sampling Documentation
All samples were received under proper chain of custody with the following exceptions:

No exceptions.

3.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples with the following
exceptions:

Exceptions: None

SDG Sample Flag Notes

AB57 AQTUV1 None. MS/MSD was analyzed one dayout of hold time. No target analytes detectedin
parentsample. No data qualified.

3.3 Laboratory Control Samples (LCS)/ Laboratory Control Samples Duplicate (LCSD)
One LCS/LCSD pairwas run with this SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

SDG Analyte LCS %R LCSD %R RPD Flag Notes

27246 naphthalene 78 78 -- J- (all detects); | LCS/LCSD %R slightly out of
UJ(allnon- control low.
detects)

ABO4 naphthalene 71 75 - J-(alldetects); | LCS/LCSD %R outof control low.
UJ(allnon-
detects)

naphthalene 70 75 -- J-(alldetects); | LCS/LCSD %R outof control low.

AA25 UJ(allnon-

detects)




naphthalene 71 75 - J-(alldetects); | LCS/LCSD %R outof control low.
UJ(allnon-
detects)

3.4 Method Blanks
A minimum of one method blankwas analyzed with each SDG. No target analytes were detected with the
following exceptions:

Exceptions:

SDG Analyte Result(ug/L) | Flag Reason

2246 naphthalene 0.59 U Analyte detected in method blank < LOQ.
ABO4 naphthalene 0.97 U Analyte detected in method blank < LOQ.
AA25 naphthalene 1.3 U Analyte detected in method blank < LOQ.
3.5 MS/MSD

One matrix spikeand matrix spikeduplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None

All MS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions:

SDG Analyte MS %R MSD %R RPD Flag Notes

AA25 naphthalene - 69 - J-(alldetects); | MSD %R outof control low
UJ(allnon-
detects)

ABO4 naphthalene 74 79 -- J-(all detects); | MS/MSD %R out of control low.
UJ(allnon-
detects)

3.6 Laboratory Duplicates
A laboratory duplicateis notrequired unless an MSD is notanalyzed. No laboratory duplicates were analyzed.

3.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are withinlaboratory control limits with
the following exceptions:

Exceptions:

SDG Sample Flag Notes

AA25 AQE1 J+ (detects) Surrogate % recoveryfor 1,2-dichloroethane-D4 was out of control high.
Detected targetanalytes were qualified J+.

3.8 Trip Blanks
The followingtrip blanks were reviewed:

SDG Sample Flag Notes

77246 AQTB3 none No targetanalytes detected.
ABO4 AQTB5 none No targetanalytes detected.
AB57 AQTB6 none No targetanalytes detected.

No analytes were detected inthe TB

3.9 Equipment (Rinsate) Blank




The QAPP does not require an equipment rinsate.

3.10 Field Duplicate Samples
The followingfield duplicate(s) were reviewed:

SDG Field Duplicate ParentSample Flag Notes

27246 AQMW10 AQMWO06 None RPDs within control limits or not applicable.
ABO4 AQMW10 AQMWO06 None RPDs within control limits or not applicable.
AA25 AQCD7 AQCD1 None RPDs within control limits or not applicable.

All FD RPDs were in control.

4 Gasoline Range Organics (NWTPH-Gx)

This section describes the data review findings for NWTPH-Gx.

4.1 Sampling Documentation
All samples were received under proper chain of custody with the following exceptions:

Exceptions: None

4.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples with the following
exceptions:

Exceptions: None

4.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

4.4 Method Blanks
A minimum of one method blankwas analyzed with each SDG. No target analytes were detected inthe method
blanks.

Exceptions: None

4.5 MS/MSD
One matrix spikeand matrix spikeduplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None
All MS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions: None

4.6 Laboratory Duplicates
A laboratory duplicateis notrequired unless an MSD is notanalyzed. No laboratory duplicates were analyzed.

4.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions:

Exceptions: None

4.8 Trip Blanks




The followingtrip blanks were reviewed:

SDG Sample Flag Notes

77246 AQTB3 None No analytes detected.

ABO4 AQTB5 None No analytes detected.

AB57 AQTB6 none No targetanalytes detected.

4.9 Equipment (Rinsate) Blank
The QAPP does not require a EB for this analysis.

4.10 Field Duplicate Samples
The followingfield duplicate(s) were reviewed:

SDG Field Duplicate ParentSample Flag Notes

77246 AQMW10 AQMWO06 None RPDs within control limits.

5 Metals (6020)

This section describes the data review findings for metals.

5.1 Sampling Documentation
All samples were received under proper chain of custody with the following exceptions:

Exceptions: None

5.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples with the following
exceptions:

Exceptions: None

5.3 Laboratory Control Samples (LCS)
One LCS was run with each SDG. The LCS % recoveries and RPDs are within control limits with the following
exceptions:

Exceptions: None

5.4 Method Blanks
A minimum of one method blankwas analyzed with each SDG. No target analytes were detected inthe method
blanks.

Exceptions: None

55 MS
One matrix spikewas analyzed with each SDG or at a frequency of 1 MS per 20 samples with the following
exceptions:

Exceptions: None

All MS % recoveries are within control limits with the following exceptions:
Exceptions: None

5.6 Laboratory Duplicates

A laboratoryduplicateis required. A minimum of one laboratory duplicate was analyzed with each SDG or ata
frequency of 1 duplicate per 20 samples with the following exceptions:




Exceptions: None
All laboratory duplicate RPDs arewithin control limits with the following exceptions:

Exceptions: None

5.7 Equipment (Rinsate) Blank
Equipment blanks arenot required by the QAPP.

5.8 Field Duplicate Samples
The followingfield duplicate(s) were reviewed:

SDG Field Duplicate ParentSample Flag Notes
2746 AQMW10 AQMWO06 None RPDs within control limits.
AA25 AQCD7 AQCD1 None RPDs within control limits.

6 Anions (300.0)

This section describes the data review findings for EPA Method 300.0.

6.1 Sampling Documentation
All samples were received under proper chain of custody with the following exceptions:

Exceptions: none
6.2 Holding Times and Sample Preservation

Analytical holding times, temperatures, and preservation requirements were met for all samples with the following
exceptions:

SDG Samples | Affected Analytes Flag Comment

77246 Nitrate none Some samples for nitrate which have a 48 hour
holding time were marginally outof hold (up to 3
hours).No qualifiers were applied on this basis.

AA25 AQE1 Nitrate J-(all detects) Sample analyzed 1dayoutof holding time for nitrate.
UJ (all non-detects)

6.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was runwith each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: none

6.4 Method Blanks
A minimum of one method blankwas analyzed with each SDG. No target analytes were detected inthe method
blanks.

Exceptions: none

6.5 MS
One matrix spike (MS) was analyzed with each SDG or at a frequency of 1 MS per 20 samples with the following
exceptions:

Exceptions: None




6.6 Laboratory Duplicates
A laboratory duplicate (LD) is analyzed when an MSD is not analyzed. One laboratory duplicates was analyzed. All
duplicate RPDs were within control limits with the following exceptions:

Exceptions:
SDG ParentSample Analyte Flag Notes
27246 AQMWO06 Nitrate None RPD notapplicable because target analytes are non-detect

All LD % recoveries and RPDs are within control limits with the following exceptions:

Exceptions: None

6.7 Field Duplicate Samples
The followingfield duplicate(s) were reviewed:

SDG Field Duplicate ParentSample Flag Notes

2246 AQMW10 AQMWO06 None RPDs within control limits.

AA25 AQCD7 AQCD1 None RPDs notapplicable because target analyte
concentrations are <5xLOQ.

All FD RPD results were in control with the following exceptions:

Exceptions: None

7 Dissolved Gases (RSK175)

This section describes the data review findings for RSK 175.

7.1 Sampling Documentation
All samples were received under proper chain of custody with the following exceptions:

Exceptions: None

7.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples with the following
exceptions:

Exceptions: None

7.3 Laboratory Control Samples (LCS)
One LCS/LCSD pairwas run with each SDG. All LCS % recoveries and RPDs are within control limits withthe
following exceptions:

Exceptions: None

7.4 Method Blanks
A minimum of one method blankwas analyzed with each SDG. No target analytes were detected inthe method
blanks.

Exceptions: None

7.5 MS/MSD
One matrix spike (MS) was analyzed with each SDG or at a frequency of 1 MS per 20 samples with the following
exceptions:

Exceptions: None




7.6 Laboratory Duplicates
Laboratory duplicates arenot required for this method.

7.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are withinlaboratory control limits with
the following exceptions:

Exceptions: None

7.8 Trip Blanks
Trip blanks arenot required for this analysis.

7.9 Equipment (Rinsate) Blank
Equipment blanks arenot required for this analysis.

7.10 Field Duplicate Samples
The followingfield duplicate(s) were reviewed:

SDG Field Duplicate ParentSample Flag RPD
2246 AQMW10 AQMWO06 None RPDs within control limits.
AA25 AQCD7 AQCD1 None RPDs within control limits.

All FD RPD results were in control with the followingexceptions:

Exceptions: None

8 Data Usability Assessment

This section provides an overall quantitativeand qualitative assessment of the laboratory analytical data and
identifies potential sources of error, uncertainty, and bias that may affect the overall usability. The data quality
indicators defined in the QAPP and presented in this sectioninclude precision,accuracy, representativeness,
completeness, and sensitivity.

The overall quality of the data is acceptable.

8.1 Precision

Precisionis evaluated by evaluatingduplicate pairssuch as MS/MSD, LCS/LCSD, laboratory duplicates,and field
duplicatesamples. Duplicate pairs wererun as required by the QAPP. All MS/MSD, LCS/LCSD, laboratory,and field
duplicates were within the precision criteria with the exception of the following:

e 7746 LCS/LCSD %R for naphthalene by 8260.

The overall precision of the data setis considered acceptable.

8.2  Accuracy

Accuracy, expressed as %Recovery (%R), was assessed for each method, analyte,and matrix, by comparing
surrogate, MS/MSD, and LCS/LCSD recoveries to the laboratory control limits. Performanceevaluation samples
were not required for the sampling event. All percent recoveries were within control limits with the exception of
the following:

e 7746 LCS/LCSD %Recovery for 8260

e  AB04 MS/MSD % recovery for naphthaleneby 8260

e  ABO4 LCS/LCSD % recovery for naphthalene by 8260

e AA25 MS/MSD % recovery for DRO was low for Dx

e AA25 surrogaterecovery was lowfor DRO for Dx

e  AA25 LCS/LCSD recovery was low for naphthalene by 8260.
e AA25 MS/MSD recovery was low for naphthalene by 8260.




e AA25 surrogaterecovery for 1,2-dichloroethane-D4 was high by 8260.
e AB57 Missing MS/MSD for Dx

8.3 Representativeness

Representativeness was evaluated by ensuringthat approved analytical methods were used, samples were
preserved correctly, and holding times were met. The criteria for representativeness were within control limits
with the following exceptions:

e 7746 Naphthalene detected in 8260 method blankat<LOQ.

e 7746 Nitrate holdingtimes were marginally exceeded for method 300.0
e AB04 naphthalenedetected in 8260 method blankat<LOQ.

e AA25 naphthalene detected in 8260 method blankat <LOQ.

e AA25 nitrate was out of holdingtime for method 300.0

e AB57 MS/MSD exceeded holdingtime for method 8260

8.4 Completeness

Analytical completeness is the percentage of measurements that were judged to bevalid,i.e., not rejected, and
acceptablefor all intended date use. No data were rejected; analytical completeness for this samplingevent is
100%.

8.5 Sensitivity
The analytical methods were selected to provide for sufficientsensitivity for comparison of projectresults to
decision criteria. Sensitivity is considered acceptable.

9 Conclusions and Recommendations

The overall assessmentof data indicates thatthe data reviewed meets project requirements. Sampleresults that

were found to be estimated (J) or haveelevated reporting limits (UJ) should be used with cautionifresultsareclose
to the regulatory benchmarks. Based upon the data review performed, all results are considered validand usable for
all purposes.
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Tables

Table 1. Data qualifier definitions.

Flag Description

J The analyte was positivelyidentified; Data are qualified as estimated; itis not possible to assess the
direction ofthe potential bias. False positives or false negatives are unlikely to have beenreported.

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or
false negatives are unlikely to have been reported.

J- Data are qualified as estimated, witha low biaslikelyto occur.

R The sampleresults are rejected due to serious deficiendes inthe ability to analyze the sample and meet
qualitycontrol criteria. The presence or absence of the analyte cannot be verified.

U The analyte was analyzed for but wasnot detected above the reported sample quantitation limit.

uJ The analyte was not detected above the reported sample quantitation limit. However, the reported

guantitation limitis approximate and mayormaynot represent the actual limit of quantitation
necessaryto accuratelyand precisely measure the analyteinthe sample.

11



Attachment 1

ADR.net output reports
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ46-150408
EDD Filename: zz46

Laboratory: ARIS
eQAPP Name: Makah 20150427

VOA

Matrix: AQ
3/8/2015 12:23:00

Sample ID:AQMW05 Collected:PM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 050 | U | o012 | pL | 05 | Lo | ugl | uJ | Les
Sample ID:AQMWO06 Collected:3/8/2015 9:00:00 AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 0.59 ‘ QB \ 0.12 H DL \ 0.50 ‘ LoQ ‘ ug/L \ uJ ‘ Lcs, Mb
Sample ID:AQMW08 Collected:3/8/2015 1:10:00 PM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 050 | U 012 | bL | 050 | LoQ | ugt | uJ | Lcs
3/8/2015 11:25:00
Sample ID:AQMW09 Collected: AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 050 | U | o012 | DL | 05 | LOQ | ugl | UJ | Lcs
Sample ID:AQMW10 Collected:3/8/2015 9:15:00 AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 0.65 Q@ [ o012 | b |05 | LoQ | ugl | UJ | Les,Mb
3/8/2015 12:00:00
Sample ID:AQTB3 Collected: AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 050 | U [o12| b |05 | LoQ | ugl | uJ | Lcs

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: USACE Project: Makah

4/29/2015 1:09:06 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ46-150408 Laboratory: ARIS
EDD Filename: zz46 eQAPP Name: Makah 20150427

Reason Code Legend

Reason Code Description
Lcs Laboratory Control Spike Lower Estimation
Mb Method Blank Contamination

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: USACE Project: Makah

4/29/2015 1:09:06 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



Field QC Assignments and Associated Samples

EDD File Name: ZZ46-150408
eQapp Name: Makah 20150427

Associated Sample Collection
Samples Date

Field QC AQMW10

GC Type: FD
AQMWO06 3/8/2015 9:00:00 AM

Field QC AQTB3

QC Type: TB
AQMWO05 3/8/2015 12:23:00 PM
AQMWO06 3/8/2015 9:00:00 AM
AQMWO08 3/8/2015 1:10:00 PM
AQMWO09 3/8/2015 11:25:00 AM
AQMW10 3/8/2015 9:15:00 AM

4/29/2015 1:09:08 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)

Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: ZZ46-150408
EDD Filename: zz46

Laboratory: ARIS
eQAPP Name: Makah 20150427

Concentration (mg/L)

Sample | eQAPP
Analyte AQMWO06 AQMW10 RPD RPD Flag

4.0 39 40.00  |No Qualifiers Applied

SULFATE AS SO4 2.7

Concentration (ug/L)

Sample | eQAPP
AQMWO06 (DIS) AQMWA10 (DIS) RPD RPD Flag

46 4 40.00  |No Qualifiers Applied

Analyte
MANGANESE 44 .4

Concentration (ug/L)
Sample | eQAPP
Analyte AQMWO06 AQMW10 RPD RPD Flag
ETHYL BENZENE 0.68 0.61 11 40.00
m,p-Xylene 3.0 25 18 40.00 . .
NAPHTHALENE 0.59 0.65 10 40,00 NoQualifiers Applied
O-XYLENE 0.38 0.34 1 40.00

Method: NWTPH-DX

Matrix: AQ

Concentration (ug/l)

Sample | eQAPP
Analyte AQMWO06 AQMW10 RPD RPD Flag

420 7 40.00  |No Qualifiers Applied

DIESEL RANGE ORGANICS 390

Method: NWTPH-GX
Matrix: AQ

Concentration (ug/L)

Sample | eQAPP
AQMWO06 AQMW10 RPD RPD Flag

3500 6 40.00  |No Qualifiers Applied

Analyte
GASOLINE RANGE ORGANICS 3700

Method: RSK-175
Matrix: AQ

Concentration (ug/l)

Sample | eQAPP
Analyte AQMWO06 AQMW10 RPD RPD Flag

32.7 417 24 40.00  |No Qualifiers Applied

METHANE

Project Name and Number: Task Order #18 - USACE Project: USACE Project: Makah
4/29/2015 1:08:38 PM ADR version 1.9.0.325 Page 1 of 1



Lab Control Spike/Lab Control Spike Duplicate Outlier Report

Lab Reporting Batch ID: ZZ46-150408

EDD Filename: zz46

Method: 8260C

Laboratory: ARIS

eQAPP Name: Makah 20150427

Matrix: AQ

QC Sample ID

(Associated LCS |LCSD %R RPD Affected

Samples) Compound %R | %R Limits | (Limits) Compounds Flag
LCSDW0319151349 NAPHTHALENE 78 78 | 80.00-128.00 - NAPHTHALENE
LCSW0319150942

(AQMW05
AQMWO06
AQMWO08
AQMWO09
AQMW10
AQTB3)

J- (all detects)
UJ (all non-detects)

Project Name and Number: Task Order #18 - USACE Project: USACE Project: Makah

4/29/2015 1:06:55 PM

ADR version 1.9.0.325
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Method Blank Outlier Report

Lab Reporting Batch ID: ZZ46-150408 Laboratory: ARIS
EDD Filename: zz46 eQAPP Name: Makah 20150427

Method Blank Associated
Sample ID Analysis Date Analyte Result Samples
MBW0319151006 3/19/2015 10:06:00 AM NAPHTHALENE 0.31 ug/L AQMW05

AQMWO06

AQMWO08

AQMW09

AQMW10

AQTB3

The following samples and their listed target analytes were qualified due to contamination reported in this blank

Reported Modified
Sample ID Analyte Result Final Result
AQMWOB(RES) NAPHTHALENE 0.59 ug/L 0.59U ug/L
AQMW10(RES) NAPHTHALENE 0.65 ug/L 0.65U ug/L

Project Name and Number: Task Order #18 - USACE Project: USACE Project: Makah
4/29/2015 1:07:36 PM ADR version 1.9.0.325 Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: ZZ46-150408

eQAPP: Makah 20150427 Laboratory: ARIS

Table Line Column alue Warning Description

[

Analytical Results 9 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 32 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 61 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 83 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 108 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 131 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 157 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 180 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 204 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 225 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 248 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Sample Analysis 38 MethodBatch P3031715A is missing a sample of QCType MS for
LabAnalysisRefMethodID NWTPH-GX

Sample Analysis 38 MethodBatch P3031715A is missing a sample of QCType MSD for

LabAnalysisRefMethodID NWTPH-GX

4/29/2015 1:09:04 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: AA25-150408 Laboratory: ARIS
EDD Filename: aa25 eQAPP Name: Makah 20150427
Method Category: = SVOA
Method: NWTPH-DX Matrix: AQ
3/13/2015 8:25:00
Sample ID:AQA1 Collected: AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
MOTOR OILS 170 J 40 DL 200 LOQ ug/l J RI, Surr
DIESEL RANGE ORGANICS 730 20 DL 100 LOQ ug/l J- Ms, Surr
3/12/2015 3:15:00
Sample ID:AQCD1 Collected:pm Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
MOTOR OILS 440 | | a0 | bL [ 200 | Loa | ugt [ & | surr

Matrix: AQ
3/13/2015 8:25:00
Sample ID:AQA1 Collected: AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 13 | a8 [o012| pL [ o050 | Loa | ugl [ UJ | Los,Mb
3/12/2015 3:15:00
Sample ID:AQCD1 Collected:pm Analysis Type:RES Dilution: 5.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0.70 J 0.13 DL 1.0 LOQ ug/L J RI
ETHYL BENZENE 0.70 J 0.19 DL 1.0 LOQ ug/L J RI
NAPHTHALENE 130 QB 0.59 DL 25 LOQ ug/L J- Les
3/12/2015 3:49:00
Sample ID:AQCD2 Collected:pm Analysis Type:RES Dilution: 5.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 210 QB 0.59 DL 25 LOQ ug/L J- Les
TOLUENE 0.65 J 0.20 DL 1.0 LOQ ug/L J RI
3/12/2015 3:40:00
Sample ID:AQCD7 Collected:pm Analysis Type:RES Dilution: 5.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0.65 J 0.13 DL 1.0 LOQ ug/L J RI
ETHYL BENZENE 0.70 J 0.19 DL 1.0 LOQ ug/L J RI
NAPHTHALENE 130 QB 0.59 DL 2.5 LOQ ug/L J- Lcs

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: Makah

4/29/2015 1:28:31 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 3



Lab Reporting Batch ID: AA25-150408
EDD Filename: aa25

Method Category:  VOA

Data Qualifier Summary

Laboratory: ARIS
eQAPP Name: Makah 20150427

Method: Matrix: AQ
3/13/2015 10:10:00
Sample ID:AQE1 Collected: AM Analysis Type:RES Dilution: 1.00
Data

Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0.26 M 0.03 DL 0.20 LOQ ug/L J+ Surr
ETHYL BENZENE 17 0.04 DL 0.20 LOQ ug/L J+ Surr
m,p-Xylene 94 0.05 DL 0.40 LOQ ug/L J+ Surr
NAPHTHALENE 10 QB 0.12 DL 0.50 LOQ ug/L J Lcs, Surr
O-XYLENE 8.2 0.03 DL 0.20 LOQ ug/L J+ Surr
TOLUENE 1.0 0.04 DL 0.20 LOQ ug/L J+ Surr

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: Makah

4/29/2015 1:28:31 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)
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Data Qualifier Summary

Lab Reporting Batch ID: AA25-150408
EDD Filename: aa25

Laboratory: ARIS
eQAPP Name: Makah 20150427
Reason Code Legend

Reason Code Description

Lcs Laboratory Control Spike Lower Estimation
Mb Method Blank Contamination

Ms Matrix Spike Lower Estimation

RI Reporting Limit Trace Value

Surr Surrogate/Tracer Recovery Lower Estimation
Surr Surrogate/Tracer Recovery Upper Estimation

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: Makah
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Field QC Assignments and Associated Samples

EDD File Name: AA25-150408
eQapp Name: Makah 20150427

Associated Sample Collection
Samples Date
Field QC AQCD7
QC Type: FD
AQCD1 3/12/2015 3:15:00 PM
AQCD1 3/12/2015 3:15:00 PM

4/29/2015 1:28:33 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)
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Matrix Spike/Matrix Spike Duplicate Outlier Report

Lab Reporting Batch ID: AA25-150408

EDD Filename: aa25

Method: 8260C

Laboratory: ARIS

eQAPP Name: Makah 20150427

Matrix: AQ
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R Limits | (Limits) Compounds Flag
AQATMSD NAPHTHALENE 69 | 80.00-128.00 NAPHTHALENE J- (all detects)
(AQA1) UJ (all non-detects)

Method: NWTPH-DX

Matrix: AQ
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R | Limits | (Limits) Compounds Flag
AQATMS DIESEL RANGE ORGANICS 51.3 | 42.3 |64.00-120.00 - DIESEL RANGE ORGANICS J-(all detects)
AQATMSD Udlal nom.dstoat
(AQA1) (all non-detects)

Project Name and Number: Task Order #18 - USACE Project: Makah

4/29/2015 1:14:49 PM

ADR version 1.9.0.325
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Field Duplicate RPD Report

Lab Reporting Batch ID: AA25-150408 Laboratory: ARIS
EDD Filename: aa25 eQAPP Name: Makah 20150427

Concentration (mg/L)

Sample | eQAPP
Analyte AQCD1 AQCD7 RPD RPD Flag
NITRATE 01U 0.1 200 40.00 n )
SULFATE AS SO4 05 18 13 40,00 |No Qualifiers Applied

Concentration (ug/L)

Sample | eQAPP
Analyte AQCD1 (DIS) AQCD?7 (DIS) RPD RPD Flag

1400 1 40.00  |No Qualifiers Applied

MANGANESE 1410

Concentration (ug/L)
Sample | eQAPP
Analyte AQCD1 AQCD7 RPD RPD Flag
BENZENE 0.70 0.65 7 40.00
ETHYL BENZENE 0.70 0.70 0 40.00 |No Qualifiers Applied
NAPHTHALENE 130 130 0 40.00

Concentration (ug/l)

Sample | eQAPP
Analyte AQCD1 AQCD7 RPD RPD Flag
DIESEL RANGE ORGANICS 8500 6200 31 40.00 - .
MOTOR OILS 440 280 44 40.00 No Qualifiers Applied

Method: RSK-175

Matrix: AQ

Concentration (ug/l)

Sample | eQAPP
Analyte AQCD1 AQCD7 RPD RPD Flag

METHANE 1840 ‘ 1780 3 40.00  |No Qualifiers Applied

Project Name and Number: Task Order #18 - USACE Project: Makah
4/29/2015 1:20:30 PM ADR version 1.9.0.325 Page 1 of 1



QC Outlier Report: HoldingTimes

Lab Reporting Batch ID: AA25-150408 Laboratory: ARIS
EDD Filename: aa25 eQAPP Name: Makah 20150427

300.0

hod: Gen Prep
AQ
Sample ID Type Actual ‘ Criteria ‘ Units Flag
AQE1 (DL) Sampling To Analysis 3.00 2.00 DAYS J- (all detects)
UJ (all non-detects)

WsAGisRrajestriflakah ADR version 1.9.0.325 Page 1 of 1



Lab Control Spike/Lab Control Spike Duplicate Outlier Report

Lab Reporting Batch ID: AA25-150408

EDD Filename: aa25

Method: 8260C

Laboratory: ARIS

eQAPP Name: Makah 20150427

Matrix: AQ

QC Sample ID

(Associated LCS |LCSD %R RPD Affected

Samples) Compound %R | %R Limits | (Limits) Compounds Flag
LCSDW0320151153 NAPHTHALENE 70 75 | 80.00-128.00 - NAPHTHALENE J

- (all detects)

LCSW0320151129 UJ (all non-detects)
(AQE1)
LCSDW0326151141 NAPHTHALENE 71 75 | 80.00-128.00 NAPHTHALENE
LCSW0326151117
(AQA1 J-(all detects)
AQCD1 UJ(all non-detects)
AQCD2
AQCD7)

Project Name and Number: Task Order #18 - USACE Project: Makah
ADR version 1.9.0.325

4/29/2015 1:18:36 PM
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Surrogate Outlier Report
Laboratory: ARIS
eQAPP Name: Makah 20150427

Lab Reporting Batch ID: AA25-150408
EDD Filename: aa25

8260C
AQ
Sample ID Sample % Recovery Affected
(Analysis Type) Surrogate % Recovery Limits Compounds Flag
AQE1 ‘1,2-DICHLOROETHANE-D4 128 80.00-120.00 All Target Analytes J+(all detects)
S WIPH.DX — — —
AQ
Sample ID Sample % Recovery Affected
(Analysis Type) Surrogate % Recovery Limits Compounds Flag
AQA1 o-Terphenyl 23.2 50.00-150.00 All Target Analytes J- (all detects)
UJ (all non-detects)
AQCD1 o-Terphenyl 40.6 50.00-150.00 All Target Analytes J-(all detects)
UJ(all non-detects)

Project Name and Number: Task Order #18 - USACE Project: Makah
4/29/2015 1:19:22 PM ADR version 1.9.0.325 Page 1 of 1



Method Blank Outlier Report

Lab Reporting Batch ID: AA25-150408 Laboratory: ARIS
EDD Filename: aa25 eQAPP Name: Makah 20150427

Method Blank Associated
Sample ID Analysis Date Analyte Result Samples
MBW0320151218 3/20/2015 12:18:00 PM NAPHTHALENE 0.40 ug/L AQE1
MBW0326151206 3/26/2015 12:06:00 PM NAPHTHALENE 0.35 ug/L AQA1

AQCD1

AQCD2

AQCD7

The following samples and their listed target analytes were qualified due to contamination reported in this blank

Reported Modified
Sample ID Analyte Result Final Result
AQA1(RES) ‘NAPHTHALENE 1.3 uglL 1.3U ug/L

Project Name and Number: Task Order #18 - USACE Project: Makah
4/29/2015 1:25:14 PM ADR version 1.9.0.325 Page 1 of 1



Reporting Limit Outliers

Lab Reporting Batch ID: AA25-150408 Laboratory: ARIS
EDD Filename: aa25 eQAPP Name: Makah 20150427

Method: 8260C

Matrix: AQ
Lab Reporting)] RL

SamplelD Analyte Qual | Result Limit Type | Units Flag
AQCD1 BENZENE J 0.70 10 LoQ | ugl

ETHYL BENZENE J 0.70 10 LoQ | ugL | Y (alldetects)
AQCD2 TOLUENE J 0.65 10 LoQ | ugll | J(all detects)
AQCD7 BENZENE J 0.65 10 LoQ | ugl

ETHYL BENZENE J 0.70 1.0 LoQ | ugL | Y (alldetects)

Method: NWTPH-DX

Matrix:  AQ

Lab Reporting| RL
SamplelD Analyte Qual | Result Limit Type | Units Flag
AQAT MOTOR OILS | o | 170 | 200 | LoQ [ ugh | J(alldetects)

Project Name and Number: Task Order #18 - USACE Project: Makah
4/29/2015 1:26:06 PM ADR version 1.9.0.325 Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: AA25-150408

eQAPP: Makah 20150427 Laboratory: ARIS

Table Line Column alue Warning Description

[

Analytical Results 11 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 37 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 56 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 78 ReportingLimit 1.0 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 104 ReportingLimit 1.0 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 130 ReportingLimit 1.0 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 155 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 178 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 191 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 206 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 219 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 236 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 249 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Sample Analysis 38 MethodBatch NT7-032615A is missing a sample of QCType MS for
LabAnalysisRefMethodID 8260C

Sample Analysis 38 MethodBatch NT7-032615A is missing a sample of QCType MSD for
LabAnalysisRefMethodID 8260C

Sample Analysis 38 MethodBatch 300.0-201503161313 is missing a sample of QCType MS
for LabAnalysisRefMethodID 300.0

Sample Analysis 38 MethodBatch 300.0-201503161313 is missing a sample of QCType DUP

for LabAnalysisRefMethodID 300.0
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Data Qualifier Summary

Lab Reporting Batch ID: AB04-150408 Laboratory: ARIS
EDD Filename: ab04 eQAPP Name: Makah 20150421_v3
Method Category: = SVOA
Method: NWTPH-DX Matrix: AQ
3/16/2015 9:10:00
Sample ID:AQE2 Collected: AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 60 | J | 20 | oL | 100 | LoQ | ugt | J | RI
VOA
Matrix: AQ
3/16/2015 9:10:00
Sample ID:AQE2 Collected: AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 0.97 QB 0.12 DL 0.50 LOQ ug/L uJ Ms, Lcs, Mb
O-XYLENE 0.12 J 0.03 DL 0.20 LOQ ug/L J RI
3/16/2015 9:10:00
Sample ID:AQE3 Collected: AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
m,p-Xylene 0.10 J 0.05 DL 0.40 LOQ ug/L J RI
NAPHTHALENE 0.50 U 0.12 DL 0.50 LOQ ug/L udJ Lcs
TOLUENE 0.16 J 0.04 DL 0.20 LOQ ug/L J RI
3/16/2015 12:00:00
Sample ID:AQTB5 Collected: AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 050 | U [o12| b |05 | LoQ | ugl | uJ | Les

NWTPH-GX Matrix: AQ
3/16/2015 9:10:00
Sample ID:AQE2 Collected: AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
GASOLINE RANGE ORGANICS 200 | J | 57 | b | 250 | LoQ | ugl | J | RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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Data Qualifier Summary

Lab Reporting Batch ID: AB04-150408

Laboratory: ARIS
EDD Filename: ab04

eQAPP Name: Makah 20150421_v3
Reason Code Legend

Reason Code Description

Lcs Laboratory Control Spike Lower Estimation
Mb Method Blank Contamination

Ms Matrix Spike Lower Estimation

RI Reporting Limit Trace Value

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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Field QC Assignments and Associated Samples

EDD File Name: AB04-150408
eQapp Name: Makah 20150421_v3

Associat Sample Collectio
Samples Date
AQTB5
aerple: B
AQE2 3/16/2015 9:10:00 AM
AQE3 3/16/2015 9:10:00 AM

4/27/2015 12:11:18 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Matrix Spike/Matrix Spike Duplicate Outlier Report

Lab Reporting Batch ID: AB04-150408
EDD Filename: ab04

Laboratory: ARIS
eQAPP Name: Makah 20150421_v3

Method: 8260C

Matrix: AQ
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R Limits | (Limits) Compounds Flag
AQE2MS NAPHTHALENE 74 79 | 80.00-128.00 - NAPHTHALENE
J- (all detects)
&%EEZZ'\;ISD UJ (all non-detects)

Project Name and Number: Task Order #18 - Makah
ADR version 1.9.0.325

4/27/2015 11:58:01 AM
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Lab Control Spike/Lab Control Spike Duplicate Outlier Report

Lab Reporting Batch ID: AB04-150408

EDD Filename: ab04

Method: 8260C

Laboratory: ARIS

eQAPP Name: Makah 20150421_v3

Matrix: AQ

QC Sample ID

(Associated LCS |LCSD %R RPD Affected

Samples) Compound %R | %R Limits | (Limits) Compounds Flag
LCSDW0326151141 NAPHTHALENE 71 75 | 80.00-128.00 - NAPHTHALENE
LCSW0326151117

J- (all detects)

(ﬁggg UJ (all non-detects)
AQTBS5)

Project Name and Number: Task Order #18 - Makah
ADR version 1.9.0.325

4/27/2015 11:59:24 AM
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Method Blank Outlier Report

Lab Reporting Batch ID: AB04-150408 Laboratory: ARIS
EDD Filename: ab04 eQAPP Name: Makah 20150421_v3
8260C ; —

Method Blank Associated
Sample ID Analysis Date Analyte Result Samples
MBW0326151206 3/26/2015 12:06:00 PM NAPHTHALENE 0.35 ug/L AQE2

AQE3

AQTB5

The following samples and their listed target analytes were qualified due to contamination reported in this blank

Reported Modified
Sample ID Analyte Result Final Result
AQE2(RES) ‘NAPHTHALENE 0.97 ug/L 0.97U ug/L

Project Name and Number: Task Order #18 - Makah
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Reporting Limit Outliers

Lab Reporting Batch ID: AB04-150408 Laboratory: ARIS
EDD Filename: ab04 eQAPP Name: Makah 20150421_v3

Method: 8260C

Matrix: AQ

Lab Reporting)] RL
SamplelD Analyte Qual | Result Limit Type | Units Flag
AQE2 O-XYLENE J 0.12 0.20 LOQ | uglL J (all detects)
AQE3 m,p-Xylene J 0.10 0.40 LOQ ug/L J (all detects)

TOLUENE J 0.16 0.20 LOQ ug/L

Method: NWTPH-DX

Matrix: AQ

Lab Reporting| RL
SamplelD Analyte Qual | Result Limit Type | Units Flag
AQE2 DIESEL RANGE ORGANICS | o | 60 [ 100 | LoQ [ ugl | Jldetects)

Method: NWTPH-GX

Matrix: AQ

Lab Reportingl RL
SamplelD Analyte Qual | Result Limit Type | Units Flag
AQE2 GASOLINE RANGE ORGANICS | 0 | 200 | 250 | LoQ | ugl | J(alldetects)

Project Name and Number: Task Order #18 - Makah
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EDD Warning Log

Lab Reporting Batch ID: AB04-150408

eQAPP: Makah 20150421_v3 Laboratory: ARIS

Table Line Column alue Warning Description

[

Analytical Results 78 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 79 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 80 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 81 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 82 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 83 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 150 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 170 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected

for %moisture and dilution).

4/27/2015 11:57:00 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: AB57-150408 Laboratory: ARIS
EDD Filename: ab57 eQAPP Name: Makah 20150427

No Data Review Qualifiers Applied.




Field QC Assignments and Associated Samples

EDD File Name: AB57-150408
eQapp Name: Makah 20150427

Associated Sample Collection
Samples Date
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QC Outlier Report: HoldingTimes

Lab Reporting Batch ID: AB57-150408 Laboratory: ARIS
EDD Filename: ab57 eQAPP Name: Makah 20150421_v3
300.0 Preparation Method: Gen Prep
AQ
Sample ID Type Actual ‘ Criteria ‘ Units Flag
AQTUV1 (DL) Sampling To Analysis 12.00 2.00 DAYS J- (all detects)
AQTUV1DUP (DL) 12.00 2.00 DAYS R (all non-detects)
AQTUV1MS (DL) 12.00 2.00 DAYS
8260C Preparation Method: Gen Prep
AQ
Sample ID Type Actual ‘ Criteria ‘ Units Flag
AQTUV1MS (RES) Sampling To Analysis 15.00 14.00 DAYS J-(all detects)
AQTUV1MSD (RES) 15.00 14.00 DAYS UJ(all non-detects)

Makad s 1:35:00 PM ADR version 1.9.0.325 Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: AB57-150408

eQAPP: Makah 20150427 Laboratory: ARIS

Table Line Column alue Warning Description

[

Analytical Results 58 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 59 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 60 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 61 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 62 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 63 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 130 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 131 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 132 ReportingLimit 0.20 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Sample Analysis 38 MethodBatch SW3510C-201503251345 is missing a sample of QCType
MS for LabAnalysisRefMethodID NWTPH-DX

Sample Analysis 38 MethodBatch SW3510C-201503251345 is missing a sample of QCType
MSD for LabAnalysisRefMethodID NWTPH-DX

Sample Analysis 38 MethodBatch NT2-040115A is missing a sample of QCType MS for
LabAnalysisRefMethodID 8260C

Sample Analysis 38 MethodBatch NT2-040115A is missing a sample of QCType MSD for
LabAnalysisRefMethodID 8260C

Sample Analysis 16 PreparationBatch NT2-040215A does not have any client samples
associated to it.

Sample Analysis 16 MethodBatch NT2-040215A does not have any client samples

associated to it.

4/29/2015 12:51:52 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Validation Report

PROJECT/EVENT: Underground Storage Tank Site Investigation Phase Il, Former Makah Air Force Station, Neah
Bay, Washington.
SAMPLING DATE(S): March 3-18, 2015
ANALYSES: Diesel Range Organics (DRO) and motor oils by NWTPH-Dx;
Gasoline Range Organics (GRO) by NWTPH-Gx;
Volatile Organic Compounds by EPA Method 8260;
Volatile Organic Compounds (low-level) by EPA Method 8260-Selected lon Monitoring (SIM);
Metals (total lead and dissolved manganese) by EPA Method 6020;
Anions (Nitrate, sulfate) by EPA Method 300.0;
Dissolved gases (Methane, ethane, ethane) by RSK-175
LABORATORY: Analytical Resources, Inc (ARI), Tukwila, WA
DATE: April 2015
Reviewer: H. Fourie

1 Introduction

This report documents the review of the data from the analysis of soil and groundwater samples and the
associated laboratory and field quality control (QC) samples. The samples were analyzed by Analytical Resources,
Inc. (ARI), Tukwila, Washington.

Sample Data No. of | Matrix Analyte(s) Method Validation
Group (SDG) Samples Level
ZY89 5 soil DRO & motor oils NWTPH-Dx EPA Stage 2a
ZY90 8 soil DRO & motor oils NWTPH-Dx EPA Stage 2a
ZY91 14 sail, VOCs, SVOCs 8260, 8270D SIM EPA Stage 2a
aqueous
7711 5 soil DRO & motor oils NWTPH-Dx EPA Stage 2a
7712 12 soil DRO & motor oils NWTPH-Dx EPA Stage 2a
7713 18 soil, VOCs, SVOCs 8260, 8270D SIM EPA Stage 2a
aqueous
7730 17 soil, VOCs 8260 EPA Stage 2a
aqueous

Table 1 (end of report) provides a cross reference between sample names and sample delivery group associations.

In accordance with the Quality Assurance Project Plan Revision 1 (USACE, 2014), analytical data were reviewed
using Automated Data Review (ADR.net) software following EPA’s Stage 2a Data Validation Electronic Process
(S2AVE) as defined in Guidance for Labeling Externally Validated Laboratory Analytical Data (EPA-540-R08-005).

Analytical results are qualified based on the following guidance:

e QAPP Worksheet #36 — Data Validation Procedures (USACE 2014);

e Department of Defense Quality Systems Manual for Environmental Laboratories, Version 5.0 (July 2013);

e Principles of the most recent version of the Contract Laboratory Program National Functional Guidelines
(NFG); and

e Internal (laboratory) control limits.

Per Worksheet #28 of the QAPP, project-specific quality control (QC) limits are used when evaluating data. The
most current available laboratory QC limits are used in this data review. All detections below the limit of
guantitation (LOQ) are automatically assigned the “J” flag to indicate that the value is estimated. Some data may




be qualified using the reviewer’s professional judgment. The conclusions presented herein are based on the
information available for the review. Additional tables and attachments at the end of the narrative include the
following:

e Table 1 — Data qualifier definitions;

e Table 3 - field duplicate results and relative percent difference (RPD) calculated as defined in the QAPP;
e Attachment 1 — Output reports generated by ADR.net.

e Attachment 2 — ADR.net project library

2 Diesel Range Organics and Motor Oil (NWTPH-Dx)

This sections contains data validation findings for the NWTPH-Dx analyses.

2.1 Sampling Documentation
All samples were received under proper chain of custody.

2.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples.

Exceptions: None

2.3 Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD)
One LCS/LCSD pair was run with each analytical batch. All LCS % recoveries and RPDs are within laboratory control
limits for all target analytes.

Exceptions: None

2.4 Method Blanks
One method blank was analyzed with each SDG. No target analytes were detected in the method blanks.

Exceptions: None

2.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD)
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None

Percent recoveries and RPDs are within control limits with the following exceptions:

SDG Parent Sample Analyte MS %R MSD %R RPD Flag Notes
ZY89 | GP-11-CD8-10 DRO 53.6 38.6 - J- (all detects)

UJ (all non-detects)
7711 GP-11-CD2-10 DRO 42.2 53.8 - J- (all detects)

UJ (all non-detects)

2.6 Laboratory Duplicates
A laboratory duplicate is not required unless an MSD is not analyzed. No laboratory duplicates were analyzed.

2.7 Surrogate Spike Performance
The surrogate o-terphenyl was run with every sample. All surrogate % recoveries are within the laboratory control
limits with the following exceptions:

Exceptions:

SDG Sample Surr %R Flag Notes

ZY90 | GP-11-A6-8 Not Recovered | J (detects); Surrogate not recovered due to chromatographic
UJ (non-detects) | interference.

77211 GP-11-CD5-5 Not Recovered | J(detects); Surrogate not recovered due to chromatographic




GP-11-CD6-5 UJ (non-detects) | interference.
72212 GP-11-CD1-10 Diluted J (detects); The spiked compound was not detected due to sample
GP-11-CD3-10 UJ (non-detects) | extract dilution.
GP-11-CD31-10
GP-11-CD5-10

2.8 Trip Blank
Trip blanks are not required for this analysis.

2.9 Equipment (Rinsate) Blank
No equipment blanks were analyzed.

2.10 Field Duplicate Samples
The following field duplicate(s) were reviewed:

SDG Field Duplicate Parent Sample Flag Notes
ZY90 GP-11-CD91-15 GP-11-CD9-15 None No target analytes detected. RPDs not applicable.
7712 GP-11-CD31-10 GP-11-CD3-10 None RPDs within control limits.

All field duplicate RPDs are within the QAPP-defined control limit of 40%.

3 Volatile Organic Compounds (8260)

This sections contains data validation findings for EPA Method 8260 analyses.

In ZY91, samples GP-11-CD8-10 and GP-11-CD8-6 were re-analyzed because the lab analyst noticed that the
associated vials did not appear to look the same in appearance. To be conservative, the highest detected
concentrations are reported.

3.1 Sampling Documentation
All samples were received under proper chain of custody.

3.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples with the following
exceptions:

Exceptions: None

3.3 Laboratory Control Samples (LCS)
A minimum of one LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits
with the following exceptions:

Exceptions: None

3.4 Method Blanks
One method blank was analyzed with each SDG. No target analytes were detected in the method blanks with the
following exceptions:

Exceptions:

SDG Analyte Associated Samples Flag Reason




7213 Toluene GP-11-CD31-10 J (detects > 29 mg/kg); Toluene was detected in one of two method
GP-11-CD1-5 U (detects < 29 mg/kg) blanks for SDG ZZ13 at a concentration (29
GP-11-CD1-10 mg/kg) that is greater than that detected in
GP-11-CD7-5 any of its associated samples.

GP-11-CD5-5
GP-11-CD5-10
GP-11-CD5-18
GP-11-CD6-5
GP-11-CD6-10
GP-11-CD6-20

3.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None
All MS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions: None

SDG Parent Sample Analyte Flag Notes
ZY91 GP-11-CD8-10 Ethylbenzene J- (all detects); UJ (all MS and/or MSD %R out of control
m,p-xylene non-detects) low.
o-xylene
toluene
77213 GP-11-CD2-10 MTBE J- (all detects) MS/MSD %R out of control low.
UJ (all non-detects)

3.6 Laboratory Duplicates
A laboratory duplicate is not required unless an MSD is not analyzed. No laboratory duplicates were analyzed.

3.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions: None

3.8 Trip Blanks
The following trip blanks were reviewed:

SDG Sample Flag Notes
ZY91 AQTB1 None No target analytes detected.
7730 AQTB2 None No target analytes detected.

3.9 Equipment (Rinsate) Blank
The following equipment blanks were reviewed:

SDG Sample | Affected Flag Notes
Analyte
727230 AQRB2 None None Sample was collected in incorrect vials and could not be
analyzed by the lab.
7713 AQRB1 Ethylbenzene J+ (all detects in | Ethylbenzene and m,p-xylenes were detected at < LOQ in the
m,p-xylenes all samples in equipment blank.
SDG)

3.10 Field Duplicate Samples
The following field duplicate(s) were reviewed:




SDG Field Duplicate Parent Sample Flag Notes

ZY91 GP-11-CD91-15 GP-11-CD9-15 None Target analytes not detected in one or both samples.
RPDs not applicable.
7713 GP-11-CD31-10 GP-11-CD3-10 None Target analytes not detected in one or both samples; or

detected concentrations < 5x LOQ (RPDs not applicable)

4 Low-level Semi Volatile Organic Compounds (8270 SIM)
This section contains data validation findings for EPA Method 8270 SIM analyses.

4.1 Sampling Documentation
All samples were received under proper chain of custody.

4.2 Holding Times and Sample Preservation
Analytical holding times, temperatures, and preservation requirements were met for all samples with the following
exceptions: None

4.3 Laboratory Control Samples (LCS)
One LCS/LCSD pair was run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

4.4 Method Blanks
One method blank was analyzed with each SDG. No target analytes were detected in the method blanks.

Exceptions: None

4.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis
One matrix spike and matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None

Percent recoveries and RPDs are within control limits with the following exceptions:

SDG Parent Sample | Analyte Flag Notes
ZY91 GP-11-CD8-10 1-Methylnaphthalene J (all detects) MSD % R out of control high.
77213 GP-11-CD2-10 1-Methylnaphthalene None MS/MSD %R not applicable due to high
2-Methylnaphthalene concentration (>4x) of analyte in original
Benzo(a)anthracene sample.
Benzo(a)pyrene
Chrysene
Indeno(1,2,3-CD)Pyrene
Total Benzofluoranthenes
Naphthalene J+ (all detects) MS/MSD %R out of control high

4.6 Laboratory Duplicates
A laboratory duplicate is not required unless an MSD is not analyzed. No laboratory duplicates were analyzed.

4.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are within laboratory control limits with
the following exceptions:

SDG Sample Flag Notes

7213 Various (all samples that None The spiked compound was not detected due to sample extract dilution.
were diluted)




4.8 Trip Blank
Trip blanks are not required for this method.

4.9 Equipment (Rinsate) Blank
No equipment blanks were collected for this analysis.

4.10 Field Duplicate Samples
The following field duplicate(s) were reviewed:

SDG Field Duplicate Parent Sample Flag(s) Notes
ZY91 GP-11-CD91-15 GP-11-CD9-15 None RPDs within control limits.
7713 GP-11-CD31-10 GP-11-CD3-10 None RPDs within control limits.

5 Data Usability Assessment

This section provides an overall quantitative and qualitative assessment of the laboratory analytical data and
identifies potential sources of error, uncertainty, and bias that may affect the overall usability. The data quality
indicators defined in the QAPP and presented in this section include precision, accuracy, representativeness,
completeness, and sensitivity.

The overall quality of the data is acceptable.

5.1 Precision

Precision is evaluated by evaluating duplicate pairs such as MS/MSD, LCS/LCSD, laboratory duplicates, and field
duplicate samples. Duplicate pairs were run as required by the QAPP. All MS/MSD, LCS/LCSD, laboratory, and field
duplicates were within the precision criteria with the exception of the following:

No exceptions.

The overall precision of the data set is considered acceptable.

5.2 Accuracy

Accuracy, expressed as %Recovery (%R), was assessed for each method, analyte, and matrix, by comparing
surrogate, MS/MSD, and LCS/LCSD recoveries to the laboratory control limits. Performance evaluation samples
were not required for the sampling event. All percent recoveries were within control limits with the exception of
the following:

e 7Y89 MS/MSD % Recovery for NWTPH-Dx
e 7711 MS/MSD % Recovery for NWTPH-Dx
e  ZY90 Surrogate % Recovery for NWTPH-Dx
e 7711 Surrogate % Recovery for NWTPH-Dx
e 7712 Surrogate % Recovery for NWTPH-Dx
e ZY91 MS/MSD % Recovery for 8260

e 7713 MS/MSD % Recovery for 8260

e 7Y91 MSD % Recovery for 8270 SIM

e 77213 MS/MSD % Recovery for 8270 SIM

5.3 Representativeness

Representativeness was evaluated by ensuring that approved analytical methods were used, samples were
preserved correctly, and holding times were met. All holding times and temperature requirements were met.
Method blanks were performed at the required frequency and no contaminants were detected. The criteria for
representativeness were within control limits with the following exceptions:

e 7713 Toluene was detected in the method blank for 8260.
e 7713 Target analytes detected in equipment blank for 8260.




No exceptions.

5.4 Completeness

Analytical completeness is the percentage of measurements that were judged to be valid, i.e., not rejected, and
acceptable for all intended date use. No data were rejected; analytical completeness for this sampling event is
100%.

5.5 Sensitivity
The analytical methods were selected to provide for sufficient sensitivity for comparison of project results to
decision criteria.

6 Conclusions and Recommendations

The overall assessment of data indicates that the data reviewed meets project requirements. Sample results that
were found to be estimated (J) should be used with caution if results are close to the regulatory benchmarks. Based
upon the data review performed, all results are considered valid and usable for all purposes.

7 References
Department of Defense (DoD), 2013. DoD Quality Systems Manual for Environmental Laboratories, Version 5.0,
July 2013.

Laboratory Data Consultants (LDC), Inc., 2013, Automated Data Review.net (ADR.net).

USACE, 2014. Quality Assurance Project Plan, Underground Storage Tank Site Investigation, Former Makah Air
Force Station, Neah Bay, Washington. Final Revision 1, 06 May 2014.

USEPA, 2009. Guidance for Labeling Externally Validated Data for Superfund Use, EPA 540-R-08-005.



Tables

Table 1. Data qualifier definitions.

Flag Description

J The analyte was positively identified; Data are qualified as estimated; it is not possible to assess the
direction of the potential bias. False positives or false negatives are unlikely to have been reported.

+ Data are qualified as estimated, with a high bias likely to occur. False positives or
false negatives are unlikely to have been reported.

J- Data are qualified as estimated, with a low bias likely to occur.

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet

quality control criteria. The presence or absence of the analyte cannot be verified.

u The analyte was analyzed for but was not detected above the reported sample quantitation limit.

uJ The analyte was not detected above the reported sample quantitation limit. However, the reported
guantitation limit is approximate and may or may not represent the actual limit of quantitation

necessary to accurately and precisely measure the analyte in the sample.

Table 3. Field duplicate results and RPD evaluation.

20140610-
Chemical Method LOQ Units | 20140610-MWO06 MW10 % RPD | Comments
NITRATE 300.0 0.10 mgll 0.10 U 0.10 U 0.00
SULFATE AS SO4 300.0 0.10 mgll 3.40 4.20 21.05
LEAD 6020 0.10 ug/l 1.30 0.80 4762 | RPD > 40%.
MANGANESE 6020 0.5 ug/l 43.40 46 582
1,2-DIBROMOETHANE (ETHYLENE 8260C 0.20 ug/l 0.20 U 0.20 U
DIBROMIDE) 0.00
1,2-DICHLOROETHANE 8260C 0.20 ug/l 0.20 U 0.20 U 0.00
BENZENE 8260C 0.20 ug/l 0.20 U 0.20 U 0.00
ETHYLBENZENE 8260C 0.20 ug/l 0.28 0.25 11.32
M,P-XYLENE 8260C 0.40 ug/l 1.20 1.10 8.70
METHYL TERT-BUTYL ETHER 8260C 0.50 ug/l 0.50 U 0.50 U 0.00
NAPHTHALENE 8260C 0.50 ug/l 0.79 0.50 U RPD not applicable because
44.96 both results < 5x LOQ.
O-XYLENE 8260C 0.20 ug/l 0.13 J 0.12 J 8.00
TOLUENE 8260C 0.20 ug/l 0.13 J 0.11 J 16.67
1,2-DIBROMOETHANE (ETHYLENE 8260C SIM 0.01 ug/l 0.01 U 0.01 U
DIBROMIDE) 0.00




DIESEL RANGE ORGANICS NWTPH- 100 ug/l 290 310

DX 6.67
MOTOR OILS NWTPH- 100 ug/l 200 200

DX 0.00
GASOLINE RANGE ORGANICS NWTPH- 250 ug/l 3000 2800

GX 6.90
Ethane RSK-175 1.2 ug/l 1.20 1.20 0.00
Ethene RSK-175 11 ug/l 1.10 1.10 0.00
METHANE RSK-175 0.7 ug/l 61.60 61.10 0.81




Attachment 1

ADR.net output reports
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Data Qualifier Summary

Lab Reporting Batch ID: ZY89-150317, ZY90-150317 Laboratory: ARIS
EDD Filename: zy89, zy90 eQAPP Name: Makah 20150414

Method Category:  SVOA -

Method: NWTPH-DX SO

SDG: Z2Y89-150317
Sample ID:GP-11-CD8-10 Collected:3/3/2015 2:02:00 PM Analysis Type:DL Dilution: 5.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 5000 | | 79 | bL | 200 | LoQ | mgkg | U | Ms

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/14/2015 11:29:58 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 2



Data Qualifier Summary

Lab Reporting Batch ID: ZY89-150317, ZY90-150317 Laboratory: ARIS
EDD Filename: zy89, zy90 eQAPP Name: Makah 20150414

Reason Code Legend

Reason Code Description
Ms Matrix Spike Lower Estimation
Surr Surrogate/Tracer Recovery Lower Rejection

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/14/2015 11:29:58 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



Data Review Sample Summary Report by Analysis Method

Reviewed By: Approved By: Laboratory: ARIS
Preparation

| Lab Sample ID Sample Type Method Validation Code |
Lab Reporting Batch: ZY89-150317

Method: NWTPH-DX

GP-11-A4-12 15-4079-ZY89D o) N SW3546 3/3/2015 9:18:00 AM S2AVE
GP-11-A4-8 15-4080-ZY89E SO N SW3546 3/3/2015 9:18:00 AM S2AVE
GP-11-A6-13 15-4078-ZY89C SO N SW3546 3/3/2015 8:45:00 AM S2AVE
GP-11-CD8-10 15-4076-ZY89A o) N SW3546 3/3/2015 2:02:00 PM S2AVE
GP-11-CD8-10 15-4076-ZY89ADL SO N SW3546 3/3/2015 2:02:00 PM S2AVE
GP-11-CD8-10MS 15-4076-ZY89AMS o) MS SW3546 3/3/2015 2:02:00 PM S2AVE
GP-11-CD8-10MSD 15-4076-ZY89AMSD o) MSD SW3546 3/3/2015 2:02:00 PM S2AVE
GP-11-CD8-6 15-4077-ZY89B o) N SW3546 3/3/2015 2:02:00 PM S2AVE
GP-11-CD8-6 15-4077-ZY89BDL o) N SW3546 3/3/2015 2:02:00 PM S2AVE
Lab Reporting Batch: Z2Y90-150317

Method: NWTPH-DX

GP-11-A5-10 15-4087-ZY90G SO N SW3546 3/3/2015 10:45:00 AM S2AVE
GP-11-A5-15 15-4088-ZY90H SO N SW3546 3/3/2015 10:45:00 AM S2AVE
GP-11-A5-15MS 15-4088-ZY90HMS SO MS SW3546 3/3/2015 10:45:00 AM S2AVE
GP-11-A5-15MSD 15-4088-ZY90HMSD SO MSD SW3546 3/3/2015 10:45:00 AM S2AVE
GP-11-A6-8 15-4084-ZY90D SO N SW3546 3/3/2015 8:45:00 AM S2AVE
GP-11-A6-8 15-4084-ZY90DDL SO N SW3546 3/3/2015 8:45:00 AM S2AVE
GP-11-A7-13 15-4086-ZY90F SO N SW3546 3/3/2015 9:53:00 AM S2AVE
GP-11-A7-8 15-4085-ZY90E SO N SW3546 3/3/2015 9:53:00 AM S2AVE
GP-11-CD9-10 15-4082-ZY90B SO N SW3546 3/3/2015 1:10:00 PM S2AVE
GP-11-CD91-15 15-4083-ZY90C SO FD SW3546 3/3/2015 1:40:00 PM S2AVE
GP-11-CD9-15 15-4081-ZY90A SO N SW3546 3/3/2015 1:10:00 PM S2AVE

4/14/2015 11:33:19 AM

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 2



Data Review Sample Summary Report by Analysis Method

Reviewed By: Approved By: Laboratory: ARIS
Preparation

| Lab Sample ID Sample Type Method Validation Code |

Validation Label Legend

Label Code Label Decription EPA Level

S1VE Stage_1_Validation_Electronic N/A

S1VM Stage_1_Validation_Manual N/A

S1VEM Stage_1_Validation_Electronic_and_Manual N/A

S2AVE Stage_2A_Validation_Electronic Level 3 w/o calibration

S2AVM Stage_2A_Validation_Manual Level 3 w/o calibration

S2AVEM Stage_2A_Validation_Electronic_and_Manual Level 3 w/o calibration

S2BVE Stage_2B_Validation_Electronic Level 3 with calibration

S2BVM Stage_2B_Validation_Manual Level 3 with calibration

S2BVEM Stage_2B_Validation_Electronic_and_Manual Level 3 with calibration

S3VE Stage_3_Validation_Electronic Level 4

S3VM Stage_3_Validation_Manual Level 4

S3VEM Stage_3_Validation_Electronic_and_Manual Level 4

S4VE Stage_4_Validation_Electronic Level 4

S4VM Stage_4_Validation_Manual Level 4

S4VEM Stage_4_Validation_Electronic_and_Manual Level 4

NV Not_Validated N/A

4/14/2015 11:33:19 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



Matrix Spike/Matrix Spike Duplicate Outlier Report

Lab Reporting Batch ID: ZY89-150317
EDD Filename: zy89

Laboratory: ARIS
eQAPP Name: Makah 20150414

Method: NWTPH-DX

Matrix: SO

QC Sample ID
(Associated mMSs
Samples)

MSD %R
Compound %R | %R Limits

RPD Affected

Compounds Flag

GP-11-CD8-10MS
GP-11-CD8-10MSD
(GP-11-CD8-10)

DIESEL RANGE ORGANICS

53.6 38.6

62.00-120.00

(Limits)

DIESEL RANGE ORGANICS

J- (all detects)
UJ (all non-detects)

Project Name and Number: Task Order #18 - Makah

4/14/2015 11:16:56 AM ADR version 1.9.0.325 Page 1 of 1



Field QC Assignments and Associated Samples

EDD File Name: ZY90-150317
eQapp Name: Makah 20150414

Associat Sample Collectio
Samples Date
GP-11-CD91-15
GETpie: FD
GP-11-CD9-15 3/3/2015 1:10:00 PM

4/14/2015 11:31:04 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Surrogate Outlier Report

Lab Reporting Batch ID: ZY90-150317 Laboratory: ARIS
EDD Filename: zy90 eQAPP Name: Makah 20150414
NWTPH-DX
SO
Sample ID Sample % Recovery Affected
(Analysis Type) Surrogate % Recovery Limits Compounds Flag
GP-11-A6-8 o-Terphenyl 0 50.00-150.00 All Target Analytes J- (all detects)
R (all non-detects)
GP-11-A6-8 (DL) |o-Terphenyl 0 50.00-150.00 All Target Analytes J-(all detects)
R(all non-detects)

Project Name and Number: Task Order #18 - Makah
4/14/2015 11:48:54 AM ADR version 1.9.0.325 Page 1 of 1



History of Manual Changes to Automated Data Review Qualifiers

Changed by: Heather Whitney

Analysis Reason Original New Edit
Analyte Method Type Result Unit Code Value Value Time
Field Sample ID: GP-11-A6-8

DIESEL RANGE ORGANICS NWTPH-DX RES 3900 mg/kg J- 4/16/2015 15:16
Reason for change: Surrogate not recovered due to chromatographic interference associated with high target analyte concentrations.

DIESEL RANGE ORGANICS NWTPH-DX RES 3900 mg/kg  Professional Judgment J 4/16/2015 15:18
Reason for change: Surrogate not recovered due to chromatographic interference associated with high target analyte concentrations.

DIESEL RANGE ORGANICS NWTPH-DX DL 4000 mg/kg J- 4/16/2015 15:16
Reason for change: Surrogate not recovered due to chromatographic interference associated with high target analyte concentrations.

DIESEL RANGE ORGANICS NWTPH-DX DL 4000 mg/kg  Professional Judgment J 4/16/2015 15:19
Reason for change: Surrogate not recovered due to chromatographic interference associated with high target analyte concentrations.

MOTOR OILS NWTPH-DX RES 160 mg/kg J- 4/16/2015 15:16
Reason for change: Surrogate not recovered due to chromatographic interference associated with high target analyte concentrations.

MOTOR OILS NWTPH-DX RES 160 mg/kg  Professional Judgment J 4/16/2015 15:18
Reason for change: Surrogate not recovered due to chromatographic interference associated with high target analyte concentrations.

MOTOR OILS NWTPH-DX DL 600 mg/kg R 4/16/2015 15:16
Reason for change: Surrogate not recovered due to chromatographic interference associated with high target analyte concentrations.

MOTOR OILS NWTPH-DX DL 600 mg/kg  Professional Judgment uJ 4/16/2015 15:19
Reason for change: Surrogate not recovered due to chromatographic interference associated with high target analyte concentrations.

4/16/2015 3:20:41 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: ZY91-150416 Laboratory: ARIS
EDD Filename: zy91 eQAPP Name: Makah 20150414
Method Category: = SVOA
Method: 8270D SIM SO
Sample ID:GP-11-CD8-10 Collected:3/3/2015 2:02:00 PM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
1-METHYLNAPHTHALENE 042 | |00064| DL | 0020 | LOQ |mgkg| J | MsMs
Sample ID:GP-11-CD8-10 Collected:3/3/2015 2:02:00 PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
DIBENZO(A,H)ANTHRACENE 0.018 ‘ J \ 0.010 H DL \ 0.020 ‘ LoQ ‘ mg/kg \ J ‘ RI
Sample ID:GP-11-CD8-6 Collected:3/3/2015 2:02:00 PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
DIBENZO(A,H)ANTHRACENE 0023 | J [oo016| DL |0031| LoQ |mgkg | J | RI
Sample ID:GP-11-CD9-10 Collected:3/3/2015 1:10:00 PM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
1-METHYLNAPHTHALENE 00045 | J 00015 DL |0.0047| LOQ |mgkg | J | RI
Sample ID:GP-11-CD91-15 Collected:3/3/2015 1:40:00 PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
CHRYSENE 0.0025 J 0.0018 DL 0.0048 | LOQ mg/kg J RI
NAPHTHALENE 0.0042 J 0.0022 DL 0.0048 | LOQ mg/kg J RI
Sample ID:GP-11-CD9-15 Collected:3/3/2015 1:10:00 PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
CHRYSENE 0.0029 J 0.0018 DL 0.0048 | LOQ mg/kg J RI
NAPHTHALENE 0.0046 J 0.0022 DL 0.0048 | LOQ mg/kg J RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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Data Qualifier Summary

Lab Reporting Batch ID: ZY91-150416 Laboratory: ARIS
EDD Filename: zy91 eQAPP Name: Makah 20150414
VOA
SO
Sample ID:GP-11-CD8-10 Collected:3/3/2015 2:02:00 PM Analysis Type:RES Dilution: 1.13
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.0011 U 0.00023| DL 0.0011 LOQ mg/Kg uJ Ms
m,p-Xylene 0.0006 J 0.00044] DL 0.0011 LOQ mg/Kg J RI, Ms
O-XYLENE 0.0011 U 0.00025| DL 0.0011 LOQ mg/Kg uJ Ms
TOLUENE 0.0025 0.00017] DL 0.0011 LOQ mg/Kg J- Ms
Sample ID:GP-11-CD8-6 Collected:3/3/2015 2:02:00 PM Analysis Type:RES Dilution: 1.37
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.0009 J 0.00028| DL 0.0014 | LOQ mg/Kg J RI
m,p-Xylene 0.0008 J 0.00054] DL 0.0014 | LOQ mg/Kg J RI
TOLUENE 0.0008 J 0.00021 DL 0.0014 | LOQ mg/Kg J RI
Sample ID:GP-11-CD9-10 Collected:3/3/2015 1:10:00 PM Analysis Type:RES Dilution: 1.28
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00008 | J o00019| DL [0.0013| LOQ |mgKg| J | RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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Data Qualifier Summary

Lab Reporting Batch ID: ZY91-150416 Laboratory: ARIS
EDD Filename: zy91 eQAPP Name: Makah 20150414
Reason Code Legend

Reason Code Description

Mb Method Blank Contamination

Ms Matrix Spike Lower Estimation

Ms Matrix Spike Precision

Ms Matrix Spike Upper Estimation

RI Reporting Limit Trace Value

Surr Surrogate/Tracer Recovery Lower Estimation

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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Data Qualifier Summary

Lab Reporting Batch ID: ZY91-150416 Laboratory: ARIS
EDD Filename: zy91 eQAPP Name: Makah 20150414
Method Category: SVOA
Method: 8270D SIM SO
Sample ID:GP-11-CD8-10 Collected:3/3/2015 2:02:00 PM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
1-METHYLNAPHTHALENE 042 | (00064 DL | 0020 | LOQ |mgkg | J | MsMs
Sample ID:GP-11-CD8-10 Collected:3/3/2015 2:02:00 PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
DIBENZO(A,H)ANTHRACENE 0018 | J |o0010| DL [o0020| LOQ |mgkg | J | RI
Sample ID:GP-11-CD8-6 Collected:3/3/2015 2:02:00 PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIBENZO(A,H)ANTHRACENE 0022 | J |0016| DL | 0031 | LoQ |mgkg| J | RI
Sample ID:GP-11-CD9-10 Collected:3/3/2015 1:10:00 PM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
1-METHYLNAPHTHALENE 00045 | J |00015| DL |00047| LOQ |mgkg | J | RI
Sample ID:GP-11-CD91-15 Collected:3/3/2015 1:40:00 PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
CHRYSENE 0.0025 J 0.0018 DL 0.0048 | LOQ mg/kg J RI
NAPHTHALENE 0.0042 J 0.0022 DL 0.0048 | LOQ mg/kg J RI
Sample ID:GP-11-CD9-15 Collected:3/3/2015 1:10:00 PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
CHRYSENE 0.0029 J 0.0018 DL 0.0048 | LOQ mg/kg J RI
NAPHTHALENE 0.0046 J 0.0022 DL 0.0048 | LOQ mg/kg J RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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Data Qualifier Summary

Lab Reporting Batch ID: ZY91-150416 Laboratory: ARIS
EDD Filename: zy91 eQAPP Name: Makah 20150414
Method Category: VOA
Method: SO
Sample ID:GP-11-CD8-10 Collected:3/3/2015 2:02:00 PM Analysis Type:RES Dilution: 1.13
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.0011 U 0.00023| DL 0.0011 LOQ mg/Kg uJ Ms
m,p-Xylene 0.0006 J 0.00044| DL 0.0011 | LOQ | mg/Kg J RI, Ms
O-XYLENE 0.0011 U 0.00025| DL 0.0011 LOQ mg/Kg uJ Ms
TOLUENE 0.0025 0.00017| DL 0.0011 LOQ mg/Kg J- Ms
Sample ID:GP-11-CD8-6 Collected:3/3/2015 2:02:00 PM Analysis Type:RES Dilution: 1.37
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.0009 J 0.00028| DL 0.0014 | LOQ mg/Kg J RI
m,p-Xylene 0.0008 J 0.00054| DL 0.0014 | LOQ | mg/Kg J RI
TOLUENE 0.0008 J 0.00021 DL 0.0014 | LOQ mg/Kg J RI
Sample ID:GP-11-CD9-10 Collected:3/3/2015 1:10:00 PM Analysis Type:RES Dilution: 1.28
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00008 | J oooo1s] DL [00013| LoQ |mgKg| J | RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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Data Qualifier Summary

Lab Reporting Batch ID: ZY91-150416 Laboratory: ARIS

EDD Filename: zy91 eQAPP Name: Makah 20150414
Reason Code Legend

Reason Code Description

Mb Method Blank Contamination

Ms Matrix Spike Lower Estimation

Ms Matrix Spike Precision

Ms Matrix Spike Upper Estimation

RI Reporting Limit Trace Value

Surr Surrogate/Tracer Recovery Lower Estimation

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/20/2015 10:51:19 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 3 of 3



Field QC Assignments and Associated Samples

EDD File Name: ZY91-150416
eQapp Name: Makah 20150414

Associated Sample Collection
Samples Date
Field QC GP-11-CD91-15
Qc Type: FD
GP-11-CD9-15 3/3/2015 1:10:00 PM
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Field QC Assignments and Associated Samples

EDD File Name: ZY91-150416
eQapp Name: Makah 20150414

Associat Sample Collectio
Samples Date
GP-11-CD91-15
GETpie: FD
GP-11-CD9-15 3/3/2015 1:10:00 PM

4/20/2015 10:51:30 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: ZY91-150416 Laboratory: ARIS
EDD Filename: zy91 eQAPP Name: Makah 20150414
Method: 8270D SIM

Matrix: SO

Concentration (mg/kg)

Analyte GP-11-CD9-15 GP-11-CD91-15 RPD RPD Flag
1-METHYLNAPHTHALENE 0.0063 0.0065 3 40.00
2-METHYLNAPHTHALENE 0.0084 0.0091 8 40.00 . .
CHRYSENE 0.0029 0.0025 15 40,00 |No Qualifiers Applied
NAPHTHALENE 0.0046 0.0042 9 40.00

Project Name and Number: Task Order #18 - Makah
4/20/2015 11:02:35 AM ADR version 1.9.0.325 Page 1 of 1



Matrix Spike/Matrix Spike Duplicate Outlier Report

Lab Reporting Batch ID: ZY91-150416

EDD Filename: zy91

Method: 8260C

Laboratory: ARIS

eQAPP Name: Makah 20150414

Matrix: SO
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R Limits | (Limits) Compounds Flag
GP-11-CD8-10MS ETHYLBENZENE 64.9 | 77.1 |80.00-120.00 ETHYLBENZENE
GP-11-CD8-10MSD m,p-Xylene 61 77 80.00-123.00 m,p-Xylene J- (all detects)
(GP-11-CD8-10) O-XYLENE 61 78 | 80.00-120.00 O-XYLENE UJ (all non-detects)
TOLUENE 72.8 - | 78.00-120.00 TOLUENE

Method: 8270D SIM

Matrix: SO
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R | Limits | (Limits) Compounds Flag
GP-11-CD8-10MSD 1-METHYLNAPHTHALENE 165 | 39.00-120.00 | 38.9 (30.00) | 1-METHYLNAPHTHALENE

(GP-11-CD8-10)

J(all detects)

Project Name and Number: Task Order #18 - Makah

4/20/2015 10:39:50 AM

ADR version 1.9.0.325
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Reporting Limit Outliers

Lab Reporting Batch ID: ZY91-150416 Laboratory: ARIS
EDD Filename: zy91 eQAPP Name: Makah 20150414

Method: 8260C

Matrix: SO
Lab Reporting)] RL

SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-11-CD8-10 m,p-Xylene J 0.0006 0.0011 LOQ |mg/Kg J (all detects)
GP-11-CD8-6 ETHYLBENZENE J 0.0009 0.0014 LOQ [mg/Kg

m,p-Xylene J 0.0008 0.0014 LOQ |mg/Kg J (all detects)

TOLUENE J 0.0008 0.0014 LOQ [mg/Kg
GP-11-CD9-10 TOLUENE J 0.0008 0.0013 LOQ |mg/Kg| J(all detects)

Method: 8270D SIM

Matrix: SO
Lab Reporting| RL
SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-11-CD8-10 DIBENZO(A,H)ANTHRACENE J 0.018 0.020 LOQ | mglkg J (all detects)
GP-11-CD8-6 DIBENZO(A,H)ANTHRACENE J 0.023 0.031 LOQ | mglkg J (all detects)
GP-11-CD9-10 1-METHYLNAPHTHALENE J 0.0045 0.0047 LOQ | mglkg J (all detects)
GP-11-CD91-15 CHRYSENE J 0.0025 0.0048 LOQ | mg/kg J (all detects)
NAPHTHALENE J 0.0042 0.0048 LOQ | mg/kg
GP-11-CD9-15 CHRYSENE J 0.0029 0.0048 LOQ | mg/kg J (all detects)
NAPHTHALENE J 0.0046 0.0048 LOQ | mg/kg

Project Name and Number: Task Order #18 - Makah
4/20/2015 10:46:39 AM ADR version 1.9.0.325 Page 1 of 1



EDD Warning Log

Lab Reporting Batch ID: ZY91-150416

eQAPP: Makah 20150414 Laboratory: ARIS

Table Line Column alue Warning Description

[

Analytical Results 71 ReportingLimit 0.070 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 106 ReportingLimit 0.070 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 120 ReportingLimit 0.070 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 163 ReportingLimit 0.086 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 173 ReportingLimit 0.086 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 177 ReportingLimit 0.086 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 327 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 328 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 329 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 330 ReportingLimit 0.090 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 347 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 348 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 349 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 350 ReportingLimit 0.090 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 355 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 356 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 357 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 358 ReportingLimit 0.090 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 392 ReportingLimit 1.0 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 10 1,2-DICHLOROETHANE (107-06-2) is a required target analyte for
Method: 8260C and Matrix: AQ, but is not reported for sample AQTB1.

Sample Analysis 38 MethodBatch NT5-031215A is missing a sample of QCType MS for
LabAnalysisRefMethodID 8260C

Sample Analysis 38 MethodBatch NT5-031215A is missing a sample of QCType MSD for
LabAnalysisRefMethodID 8260C

Sample Analysis 38 PreparationBatch NT5-031115A is missing a sample of QCType LCS for
LabAnalysisRefMethodID 8260C

Sample Analysis 38 MethodBatch NT5-031115A is missing a sample of QCType MS for
LabAnalysisRefMethodID 8260C

Sample Analysis 38 MethodBatch NT5-031115A is missing a sample of QCType MSD for

LabAnalysisRefMethodID 8260C

4/20/2015 11:06:57 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Lab Reporting Batch ID: ZZ11-150317

EDD Filename: zz11

Data Qualifier Summary

Laboratory: ARIS
eQAPP Name: Makah 20150414

Method Category:

Method:

SVOA
NWTPH-DX

SO

Sample ID:GP-11-CD2-10

Collected:3/4/2015 7:55:00 AM Analysis Type:DL

Dilution: 10.0

Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 11000 | | 160 | DL | 580 | LoQ |mgkg | J | Ms
Sample ID:GP-11-CD5-5 Collected:3/4/2015 2:00:00 PM Analysis Type:DL Dilution: 100
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 24000 ‘ \ 1500 H DL \ 5600 ‘ LoQ ‘ mg/kg \ J ‘ ProfJudg
Sample ID:GP-11-CD5-5 Collected:3/4/2015 2:00:00 PM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
MOTOR OILS 210 | | 28 | bL | 110 | LoQ |mgkg | J | Profudg
Sample ID:GP-11-CD6-5 Collected:3/4/2015 2:40:00 PM Analysis Type:DL Dilution: 100
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 34000 | | 1700 | DL | 6200 | LOQ | mgkg | J | Profudg
Sample ID:GP-11-CD6-5 Collected:3/4/2015 2:40:00 PM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
MOTOR OILS 380 | | 31 | oL [ 120 | LoQ [ mgkg | J | Profudg

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: USACE Project: Makah

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ11-150317

Laboratory: ARIS
EDD Filename: zz11

eQAPP Name: Makah 20150414
Reason Code Legend

Reason Code Description

Ms Matrix Spike Lower Estimation
Profdudg Professional Judgment

Surr

Surrogate/Tracer Recovery Lower Rejection

* denotes a non-reportable result

Project Name and Number: Task Order #18 - USACE Project: USACE Project: Makah

4/20/2015 9:59:53 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



Data Qualifier Summary

Lab Reporting Batch ID: Z2ZZ11-150317, 2ZZ12-150317 Laboratory: ARIS
EDD Filename: zz11, zz12 eQAPP Name: Makah 20150414

Method Category:  SVOA -

Method: NWTPH-DX SO

SDG: ZZ11-150317
Sample ID:GP-11-CD2-10 Collected:3/4/2015 7:55:00 AM Analysis Type:DL Dilution: 10.0
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 11000 | | 160 | DL | 580 | LOQ | mgkg | U | Ms

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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Data Qualifier Summary

Lab Reporting Batch ID: Z2ZZ11-150317, 2ZZ12-150317 Laboratory: ARIS
EDD Filename: zz11, zz12 eQAPP Name: Makah 20150414

Reason Code Legend

Reason Code Description
Ms Matrix Spike Lower Estimation
Surr Surrogate/Tracer Recovery Lower Rejection

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/16/2015 11:31:07 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



Data Review Sample Summary Report by Analysis Method

Reviewed By: Approved By: Laboratory: ARIS
Preparation

| Lab Sample ID Sample Type Method Validation Code |
Lab Reporting Batch: ZZ11-150317

Method: NWTPH-DX

GP-11-CD1-5 15-4149-ZZ11A o) N SW3546 3/4/2015 10:30:00 AM S2AVE
GP-11-CD1-5 15-4149-ZZ11ADL SO N SW3546 3/4/2015 10:30:00 AM S2AVE
GP-11-CD2-10 15-4151-2Z11C SO N SW3546 3/4/2015 7:55:00 AM S2AVE
GP-11-CD2-10 15-4151-ZZ11CDL o) N SW3546 3/4/2015 7:55:00 AM S2AVE
GP-11-CD2-10MS 15-4151-ZZ11CMS SO MS SW3546 3/4/2015 7:55:00 AM S2AVE
GP-11-CD2-10MSD 15-4151-ZZ11CMSD o) MSD SW3546 3/4/2015 7:55:00 AM S2AVE
GP-11-CD5-5 15-4150-ZZ11B o) N SW3546 3/4/2015 2:00:00 PM S2AVE
GP-11-CD5-5 15-4150-ZZ11BDL o) N SW3546 3/4/2015 2:00:00 PM S2AVE
GP-11-CD6-10 15-4153-ZZ11E o) N SW3546 3/4/2015 2:40:00 PM S2AVE
GP-11-CD6-10 15-4153-ZZ11EDL o) N SW3546 3/4/2015 2:40:00 PM S2AVE
GP-11-CD6-5 15-4152-2Z11D o) N SW3546 3/4/2015 2:40:00 PM S2AVE
GP-11-CD6-5 15-4152-ZZ11DDL o) N SW3546 3/4/2015 2:40:00 PM S2AVE
Lab Reporting Batch: ZZ12-150317

Method: NWTPH-DX

GP-11-CD1-10 15-4157-2212D SO N SW3546 3/4/2015 10:30:00 AM S2AVE
GP-11-CD2-11 15-4162-2Z12! SO N SW3546 3/4/2015 7:55:00 AM S2AVE
GP-11-CD3-10 15-4154-ZZ12A SO N SW3546 3/4/2015 9:00:00 AM S2AVE
GP-11-CD31-10 15-4155-7712B SO FD SW3546 3/4/2015 9:10:00 AM S2AVE
GP-11-CD3-15 15-4156-2212C SO N SW3546 3/4/2015 9:00:00 AM S2AVE
GP-11-CD4-10 15-4164-2212K SO N SW3546 3/4/2015 11:10:00 AM S2AVE
GP-11-CD4-5 15-4163-2212J SO N SW3546 3/4/2015 11:10:00 AM S2AVE
GP-11-CD5-10 15-4160-2212G SO N SW3546 3/4/2015 2:00:00 PM S2AVE
GP-11-CD5-18 15-4161-ZZ12H SO N SW3546 3/4/2015 2:00:00 PM S2AVE

4/16/2015 11:33:13 AM

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)
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Data Review Sample Summary Report by Analysis Method

Reviewed By: Approved By: Laboratory: ARIS
Preparation o
Lab Sample ID Sample Type Method Validation Code

Method: NWTPH-DX

GP-11-CD6-20 15-4165-ZZ212L SO N SW3546 3/4/2015 2:40:00 PM S2AVE
GP-11-CD7-10 15-4159-ZZ12F SO N SW3546 3/4/2015 12:50:00 PM S2AVE
GP-11-CD7-5 15-4158-ZZ12E SO N SW3546 3/4/2015 12:50:00 PM S2AVE

4/16/2015 11:33:13 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)
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Data Review Sample Summary Report by Analysis Method

Reviewed By: Approved By: Laboratory: ARIS
Preparation

| Lab Sample ID Sample Type Method Validation Code |

Validation Label Legend

Label Code Label Decription EPA Level

S1VE Stage_1_Validation_Electronic N/A

S1VM Stage_1_Validation_Manual N/A

S1VEM Stage_1_Validation_Electronic_and_Manual N/A

S2AVE Stage_2A_Validation_Electronic Level 3 w/o calibration

S2AVM Stage_2A_Validation_Manual Level 3 w/o calibration

S2AVEM Stage_2A_Validation_Electronic_and_Manual Level 3 w/o calibration

S2BVE Stage_2B_Validation_Electronic Level 3 with calibration

S2BVM Stage_2B_Validation_Manual Level 3 with calibration

S2BVEM Stage_2B_Validation_Electronic_and_Manual Level 3 with calibration

S3VE Stage_3_Validation_Electronic Level 4

S3VM Stage_3_Validation_Manual Level 4

S3VEM Stage_3_Validation_Electronic_and_Manual Level 4

S4VE Stage_4_Validation_Electronic Level 4

S4VM Stage_4_Validation_Manual Level 4

S4VEM Stage_4_Validation_Electronic_and_Manual Level 4

NV Not_Validated N/A

4/16/2015 11:33:13 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 3 of 3



Field QC Assignments and Associated Samples

EDD File Name: ZZ11-150317
eQapp Name: Makah 20150414

Associated Sample Collection
Samples Date

4/20/2015 9:59:56 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Matrix Spike/Matrix Spike Duplicate Outlier Report

Lab Reporting Batch ID: ZZ11-150317
EDD Filename: zz11

Laboratory: ARIS
eQAPP Name: Makah 20150414

Method: NWTPH-DX

Matrix: SO

QC Sample ID
(Associated mMSs
Samples)

MSD %R
Compound %R | %R Limits

RPD Affected

Compounds Flag

GP-11-CD2-10MS
GP-11-CD2-10MSD
(GP-11-CD2-10)

DIESEL RANGE ORGANICS

422 53.8

62.00-120.00

(Limits)

DIESEL RANGE ORGANICS

J- (all detects)
UJ (all non-detects)

Project Name and Number: Task Order #18 - Makah

4/16/2015 10:43:04 AM ADR version 1.9.0.325 Page 1 of 1



Lab Reporting Batch ID: ZZ11-150317

EDD Filename: zz11

Surrogate Outlier Report

Laboratory: ARIS
eQAPP Name: Makah 20150414

NWTPH-DX
SO
Sample ID Sample % Recovery Affected
(Analysis Type) Surrogate % Recovery Limits Compounds Flag
GP-11-CD5-5 o-Terphenyl 0 50.00-150.00 All Target Analytes J- (all detects)
R (all non-detects)
GP-11-CD5-5 (DL) |o-Terphenyl 0 50.00-150.00 All Target Analytes J-(all detects)
R(all non-detects)
GP-11-CD6-5 o-Terphenyl 0 50.00-150.00 All Target Analytes J-(all detects)
R(all non-detects)
GP-11-CD6-5 (DL) |o-Terphenyl 0 50.00-150.00 All Target Analytes J-(all detects)

R(all non-detects)

Project Name and Number: Task Order #18 - Makah
4/16/2015 10:42:28 AM

ADR version 1.9.0.325

Page 1 of 1




History of Manual Changes to Automated Data Review Qualifiers

Changed by: Heather Whitney

Analysis Reason Original New Edit
Analyte Method Type Result Unit Code Value Value Time
Field Sample ID: GP-11-CD5-5
DIESEL RANGE ORGANICS NWTPH-DX RES 20000 mg/kg J- 4/20/2015 9:57
Reason for change: Surrogate not recovered due to chromatographic interference.
DIESEL RANGE ORGANICS NWTPH-DX RES 20000 mg/kg  Professional Judgment J 4/20/2015 9:57
Reason for change: Surrogate not recovered due to chromatographic interference.
DIESEL RANGE ORGANICS NWTPH-DX DL 24000 mg/kg J- 4/20/2015 9:56
Reason for change: Surrogate not recovered due to chromatographic interference.
DIESEL RANGE ORGANICS NWTPH-DX DL 24000 mg/kg  Professional Judgment J 4/20/2015 9:57
Reason for change: Surrogate not recovered due to chromatographic interference.
MOTOR OILS NWTPH-DX RES 210 mg/kg J- 4/20/2015 9:57
Reason for change: Surrogate not recovered due to chromatographic interference.
MOTOR OILS NWTPH-DX RES 210 mg/kg  Professional Judgment J 4/20/2015 9:57
Reason for change: Surrogate not recovered due to chromatographic interference.
MOTOR OILS NWTPH-DX DL 11000 mg/kg R 4/20/2015 9:56
Reason for change: Surrogate not recovered due to chromatographic interference.
MOTOR OILS NWTPH-DX DL 11000 mg/kg  Professional Judgment uJ 4/20/2015 9:57
Reason for change: Surrogate not recovered due to chromatographic interference.
Field Sample ID: GP-11-CD6-5
DIESEL RANGE ORGANICS NWTPH-DX RES 28000 mg/kg J- 4/20/2015 9:57
Reason for change: Surrogate not recovered due to chromatographic interference.
4/20/2015 9:58:39 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 2



Analysis Reason Original New Edit
Analyte Method Type Result Unit Code Value Value Time
Field Sample ID: GP-11-CD6-5
DIESEL RANGE ORGANICS NWTPH-DX RES 28000 mg/kg  Professional Judgment J 4/20/2015 9:58
Reason for change: Surrogate not recovered due to chromatographic interference.
DIESEL RANGE ORGANICS NWTPH-DX DL 34000 mg/kg J- 4/20/2015 9:57
Reason for change: Surrogate not recovered due to chromatographic interference.
DIESEL RANGE ORGANICS NWTPH-DX DL 34000 mg/kg  Professional Judgment J 4/20/2015 9:57
Reason for change: Surrogate not recovered due to chromatographic interference.
MOTOR OILS NWTPH-DX RES 380 mg/kg J- 4/20/2015 9:57
Reason for change: Surrogate not recovered due to chromatographic interference.
MOTOR OILS NWTPH-DX RES 380 mg/kg  Professional Judgment J 4/20/2015 9:58
Reason for change: Surrogate not recovered due to chromatographic interference.
MOTOR OILS NWTPH-DX DL 12000 mg/kg R 4/20/2015 9:57
Reason for change: Surrogate not recovered due to chromatographic interference.
MOTOR OILS NWTPH-DX DL 12000 mg/kg  Professional Judgment uJ 4/20/2015 9:57
Reason for change: Surrogate not recovered due to chromatographic interference.
4/20/2015 9:58:39 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



Data Qualifier Summary

Lab Reporting Batch ID: ZZ12-150317 Laboratory: ARIS
EDD Filename: zz12 eQAPP Name: Makah 20150414
Method Category: = SVOA
Method: NWTPH-DX SO
3/4/2015 10:30:00
Sample ID:GP-11-CD1-10 Collected: AM Analysis Type:RES Dilution: 100
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
MOTOR OILS 1200 U 300 DL 1200 LOQ mg/kg uJ Profdudg
DIESEL RANGE ORGANICS 4800 160 DL 600 LOQ mg/kg J ProfJudg
Sample ID:GP-11-CD3-10 Collected:3/4/2015 9:00:00 AM Analysis Type:RES Dilution: 100
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 5300 160 DL 600 LOQ mg/kg J Profdudg
MOTOR OILS 1200 U 300 DL 1200 LOQ mg/kg uJ ProfJudg
Sample ID:GP-11-CD31-10 Collected:3/4/2015 9:10:00 AM Analysis Type:RES Dilution: 100
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 5100 160 DL 600 LOQ mg/kg J ProfJudg
MOTOR OILS 1200 U 300 DL 1200 LOQ mg/kg uJ Profdudg
Sample ID:GP-11-CD5-10 Collected:3/4/2015 2:00:00 PM Analysis Type:RES Dilution: 100
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
DIESEL RANGE ORGANICS 10000 160 DL 590 LOQ mg/kg J Profdudg
MOTOR OILS 1200 U 290 DL 1200 LOQ mg/kg uJ ProfJudg

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: Makah
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ12-150317 Laboratory: ARIS
EDD Filename: zz12 eQAPP Name: Makah 20150414

Reason Code Legend

Reason Code Description
ProfJudg Professional Judgment
Surr Surrogate/Tracer Recovery Lower Rejection

* denotes a non-reportable result
Project Name and Number: Task Order #18 - USACE Project: Makah

4/16/2015 3:40:22 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



Field QC Assignments and Associated Samples

EDD File Name: ZZ12-150317
eQapp Name: Makah 20150414

Associated Sample Collection
Samples Date
Field QC GP-11-CD31-10
Qc Type: FD
GP-11-CD3-10 3/4/2015 9:00:00 AM

4/16/2015 3:40:24 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: ZZ12-150317 Laboratory: ARIS

EDD Filename: zz12 eQAPP Name: Makah 20150414
Method: NWTPH-DX — R

Matrix: SO

Concentration (mg/kg)

Sample | eQAPP
Analyte GP-11-CD3-10 GP-11-CD31-10 RPD RPD Flag

DIESEL RANGE ORGANICS 5300 ‘ 5100 4 40.00  |No Qualifiers Applied

Project Name and Number: Task Order #18 - USACE Project: Makah
4/16/2015 11:49:24 AM ADR version 1.9.0.325 Page 1 of 1



Lab Reporting Batch ID: ZZ12-150317

EDD Filename: zz12

Surrogate Outlier Report

Laboratory: ARIS
eQAPP Name: Makah 20150414

NWTPH-DX
SO
Sample ID Sample % Recovery Affected
(Analysis Type) Surrogate % Recovery Limits Compounds Flag
GP-11-CD1-10 o-Terphenyl 0 50.00-150.00 All Target Analytes J- (all detects)
R (all non-detects)
GP-11-CD3-10 o-Terphenyl 0 50.00-150.00 All Target Analytes J-(all detects)
R(all non-detects)
GP-11-CD31-10 o-Terphenyl 0 50.00-150.00 All Target Analytes J-(all detects)
R(all non-detects)
GP-11-CD5-10 o-Terphenyl 0 50.00-150.00 All Target Analytes J-(all detects)

R(all non-detects)

Project Name and Number: Task Order #18 - Makah
4/16/2015 11:19:59 AM

ADR version 1.9.0.325
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Changed by: Heather Whitney

History of Manual Changes to Automated Data Review Qualifiers

Analysis Reason Original New Edit
Analyte Method Type Result Unit Code Value Value Time
Field Sample ID: GP-11-CD1-10
DIESEL RANGE ORGANICS NWTPH-DX RES 4800 mg/kg J- 4/16/2015 15:37
Reason for change: Spiked compound not detected due to sample extract dilution.
DIESEL RANGE ORGANICS NWTPH-DX RES 4800 mg/kg  Professional Judgment J 4/16/2015 15:37
Reason for change: Spiked compound not detected due to sample extract dilution.
MOTOR OILS NWTPH-DX RES 1200 mg/kg R 4/16/2015 15:37
Reason for change: Spiked compound not detected due to sample extract dilution.
MOTOR OILS NWTPH-DX RES 1200 mg/kg  Professional Judgment uJ 4/16/2015 15:37
Reason for change: Spiked compound not detected due to sample extract dilution.
Field Sample ID: GP-11-CD3-10
DIESEL RANGE ORGANICS NWTPH-DX RES 5300 mg/kg J- 4/16/2015 15:37
Reason for change: Spiked compound not detected due to sample extract dilution.
DIESEL RANGE ORGANICS NWTPH-DX RES 5300 mg/kg  Professional Judgment J 4/16/2015 15:38
Reason for change: Spiked compound not detected due to sample extract dilution.
MOTOR OILS NWTPH-DX RES 1200 mg/kg R 4/16/2015 15:37
Reason for change: Spiked compound not detected due to sample extract dilution.
MOTOR OILS NWTPH-DX RES 1200 mg/kg  Professional Judgment uJ 4/16/2015 15:38
Reason for change: Spiked compound not detected due to sample extract dilution.
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Analysis Reason Original New Edit
Analyte Method Type Result Unit Code Value Value Time
Field Sample ID: GP-11-CD31-10
DIESEL RANGE ORGANICS NWTPH-DX RES 5100 mg/kg J- 4/16/2015 15:38
Reason for change: Spiked compound not detected due to sample extract dilution.
DIESEL RANGE ORGANICS NWTPH-DX RES 5100 mg/kg  Professional Judgment J 4/16/2015 15:39
Reason for change: Spiked compound not detected due to sample extract dilution.
MOTOR OILS NWTPH-DX RES 1200 mg/kg R 4/16/2015 15:38
Reason for change: Spiked compound not detected due to sample extract dilution.
MOTOR OILS NWTPH-DX RES 1200 mg/kg  Professional Judgment uJ 4/16/2015 15:39
Reason for change: Spiked compound not detected due to sample extract dilution.
Field Sample ID: GP-11-CD5-10
DIESEL RANGE ORGANICS NWTPH-DX RES 10000 mg/kg J- 4/16/2015 15:38
Reason for change: Spiked compound not detected due to sample extract dilution.
DIESEL RANGE ORGANICS NWTPH-DX RES 10000 mg/kg  Professional Judgment J 4/16/2015 15:38
Reason for change: Spiked compound not detected due to sample extract dilution.
MOTOR OILS NWTPH-DX RES 1200 mg/kg R 4/16/2015 15:38
Reason for change: Spiked compound not detected due to sample extract dilution.
MOTOR OILS NWTPH-DX RES 1200 mg/kg  Professional Judgment uJ 4/16/2015 15:38
Reason for change: Spiked compound not detected due to sample extract dilution.
4/16/2015 3:39:20 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



EDD Warning Log

Lab Reporting Batch ID: ZZ12-150317

eQAPP: Makah 20150414 Laboratory: ARIS
Table Line Column alue

Sample Analysis

Warning Description

38 MethodBatch SW3546-201503071105 is missing a sample of QCType
MS for LabAnalysisRefMethodID NWTPH-DX

38 MethodBatch SW3546-201503071105 is missing a sample of QCType
MSD for LabAnalysisRefMethodID NWTPH-DX

Sample Analysis

4/16/2015 3:40:20 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Lab Reporting Batch ID: ZZ13-150420

EDD Filename: zz13

Data Qualifier Summary

Laboratory: ARIS
eQAPP Name: Makah 20150421

8270D SIM

3/4/2015 10:30:00

SO

Sample ID:GP-11-CD1-5 Collected: AM Analysis Type:RES-BASE/NEUTRAL Dilution: 10.0
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
DIBENZO(A,H)ANTHRACENE 0034 | J |0023| DL | 0045 | LOQ | mgkg | J | RI

Sample ID:GP-11-CD2-10

Collected:3/4/2015 7:55:00 AM Analysis Type:DL

Dilution: 50.0

Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
1-METHYLNAPHTHALENE 20 ‘ \ 0.075 H DL \ 0.23 ‘ LoQ ‘ mg/kg‘ J- ‘ Ms

Sample ID:GP-11-CD2-10

Collected:3/4/2015 7:55:00 AM Analysis Type:RES-BASE/NEUTRAL Dilution: 10.0

Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 048 | | 0021 DL [o0046 | LOQ | mgkg | U+ | Ms

Sample ID:GP-11-CD2-11

Collected:3/4/2015 7:55:00 AM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00

Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
DIBENZO(A,H)ANTHRACENE 00043 | J 00023 DL |0.0044| LOQ |mgkg | J | RI

Sample ID:GP-11-CD31-10

Collected:3/4/2015 9:10:00 AM Analysis Type:RES-BASE/NEUTRAL Dilution: 10.0

Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZO(A)PYRENE 0.044 J 0021 | DL | 0.045 | LOQ | mglkg J RI
INDENO(1,2,3-CD)PYRENE 0.031 J 0.027 DL 0.045 LOQ mg/kg J RI
3/4/2015 11:10:00
Sample ID:GP-11-CD4-10 Collected: AM Analysis Type:RES-BASE/NEUTRAL Dilution: 10.0
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
CHRYSENE 0.030 J \ 0.018 H DL \ 0.046 ‘ LoQ ‘ mg/kg \ J ‘ RI

Sample ID:GP-11-CD4-5

3/4/2015 11:10:00
Collected: AM

Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00

Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZO(A)ANTHRACENE 0.0037 J 0.0019 DL 0.0044 | LOQ mg/kg J RI
DIBENZO(A,H)ANTHRACENE 0.0027 J 0.0022 DL 0.0044 | LOQ mg/kg J RI

* denotes a non-reportable result

Project Name and Number: Task Order #18 - Makah

4/21/2015 3:01:38 PM

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ13-150420
EDD Filename: zz13

Laboratory: ARIS
eQAPP Name: Makah 20150421

8270D SIM SO

Sample ID:GP-11-CD5-10

Collected:3/4/2015 2:00:00 PM Analysis Type:RES-BASE/NEUTRAL Dilution: 10.0

Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZO(A)ANTHRACENE 0037 | J |o0022| DL |o0049 | LOQ |mgkg | J | RI

Sample ID:GP-11-CD5-18

Collected:3/4/2015 2:00:00 PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00

Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZO(A)ANTHRACENE 0.0043 J 0.0021 DL 0.0047 | LOQ mg/kg J RI
BENZO(A)PYRENE 0.0025 J 0.0023 DL 0.0047 | LOQ mg/kg J RI
Sample ID:GP-11-CD5-5 Collected:3/4/2015 2:00:00 PM Analysis Type:RES-BASE/NEUTRAL Dilution: 100
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
CHRYSENE 030 | J o017 | bL | 045 | LoQ |mgkg| J | RI

Sample ID:GP-11-CD6-10

Collected:3/4/2015 2:40:00 PM Analysis Type:RES-BASE/NEUTRAL Dilution: 10.0

Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZO(A)ANTHRACENE 0023 | J |0020| DL | 0045 | LOQ | mgkg | J | RI

Sample ID:GP-11-CD6-20

Collected:3/4/2015 2:40:00 PM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00

Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZO(A)ANTHRACENE 00030 | J |00020| DL |00045| LOQ |mgkg | J | RI

Sample ID:GP-11-CD6-5

Collected:3/4/2015 2:40:00 PM Analysis Type:RES-BASE/NEUTRAL Dilution: 10.0

Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZO(A)PYRENE 0.036 J \ 0.023 H DL \ 0.049 ‘ LoQ ‘ mg/kg \ J ‘ RI

Sample ID:GP-11-CD7-10

3/4/2015 12:50:00
Collected:PM

Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00

Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
CHRYSENE 00032 | J 00018 DL |0.0046| LOQ |mgkg | J | RI

* denotes a non-reportable result

Project Name and Number: Task Order #18 - Makah

4/21/2015 3:01:38 PM
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ13-150420 Laboratory: ARIS
EDD Filename: zz13 eQAPP Name: Makah 20150421
Method Category: = SVOA
Method: 8270D SIM SO
3/4/2015 12:50:00
Sample ID:GP-11-CD7-5 Collected:pPM Analysis Type:RES-BASE/NEUTRAL Dilution: 1.00
Data

Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZO(A)ANTHRACENE 0.0032 J 0.0022| DL |0.0049| LOQ | mg/kg J RI
Total Benzofluoranthenes 0.0047 J 0.0022 DL 0.0049 | LOQ mg/kg J RI

Matrix: AQ
Sample ID:AQRB1 Collected:3/4/2015 9:50:00 AM Analysis Type:RES Dilution: 1.00
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYL BENZENE 0.6 J 0.18 DL 1.0 LOQ ug/L J RI, ProfJudg
m,p-Xylene 1.5 J 0.36 DL 2.0 LOQ ug/L J RI, ProfJudg

Method Category:  VOA

Method: 8260C Matrix: SO
3/4/2015 10:30:00
Sample ID:GP-11-CD1-10 Collected: AM Analysis Type:RES Dilution: 76.3
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.11 ‘ \ 0.015 H DL \ 0.076 ‘ LOQ ‘ mg/Kg‘ J+ ‘ ProfJudg
3/4/2015 10:30:00
Sample ID:GP-11-CD1-5 Collected: AM Analysis Type:RES Dilution: 67.9
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.10 ‘ \ 0.014 H DL \ 0.068 ‘ LOQ ‘ mg/Kg‘ J+ ‘ ProfJudg
Sample ID:GP-11-CD2-10 Collected:3/4/2015 7:55:00 AM Analysis Type:RES Dilution: 71.6
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.14 ‘ \ 0.014 H DL \ 0.072 ‘ LOQ \ mg/Kg‘ J+ ‘ ProfJudg
Sample ID:GP-11-CD2-11 Collected:3/4/2015 7:55:00 AM Analysis Type:RES Dilution: 1.20
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.0008 \ J \0.00024“ DL \ 0.0012 ‘ LOQ ‘ mg/Kg \ J ‘ RI, ProfJudg

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ13-150420 Laboratory: ARIS
EDD Filename: zz13 eQAPP Name: Makah 20150421

SO
Sample ID:GP-11-CD3-10 Collected:3/4/2015 9:00:00 AM Analysis Type:RES Dilution: 1.12
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.0007 J 0.00023] DL 0.0011 LOQ mg/Kg J RI, ProfJudg
m,p-Xylene 0.0010 J 0.00044] DL 0.0011 | LOQ mg/Kg J RI, Profdudg
O-XYLENE 0.0009 J 0.00025] DL 0.0011 LOQ mg/Kg J RI
Sample ID:GP-11-CD31-10 Collected:3/4/2015 9:10:00 AM Analysis Type:RES Dilution: 70.4
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.036 J 0.014 DL 0.070 LOQ mg/Kg J RI, Profdudg
m,p-Xylene 0.056 J 0.028 DL 0.070 LOQ | mg/Kg J RI, ProfJudg
Sample ID:GP-11-CD3-15 Collected:3/4/2015 9:00:00 AM Analysis Type:RES Dilution: 1.10
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 00044 | UM 0.00047| DL |0.0055| LOQ |mgKg| J | RI
3/4/2015 11:10:00
Sample ID:GP-11-CD4-5 Collected: AM Analysis Type:RES Dilution: 0.92
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 00011 | J 000040 DL [0.0046| LOQ |mgKg | J | RI
Sample ID:GP-11-CD5-10 Collected:3/4/2015 2:00:00 PM Analysis Type:RES Dilution: 66.1
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 025 | | 0013 | DL | 0066 | LOQ |mgKg| J+ | Profudg
Sample ID:GP-11-CD5-18 Collected:3/4/2015 2:00:00 PM Analysis Type:RES Dilution: 1.25
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0.0008 J 0.00037] DL 0.0013 | LOQ mg/Kg J RI
ETHYLBENZENE 0.0014 0.00025] DL 0.0013 | LOQ mg/Kg J+ Profdudg
TOLUENE 0.0018 B 0.00019] DL 0.0013 | LOQ mg/Kg U Mb
Sample ID:GP-11-CD5-5 Collected:3/4/2015 2:00:00 PM Analysis Type:RES Dilution: 248
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 32 | [ 0050 | pL [ 025 | Loa [mgKg| J+ | Profudg

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ13-150420 Laboratory: ARIS
EDD Filename: zz13 eQAPP Name: Makah 20150421
VOA
SO
Sample ID:GP-11-CD6-10 Collected:3/4/2015 2:40:00 PM Analysis Type:RES Dilution: 68.4
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0041 | J [o0014| DL | 0068 | LOQ |mgKg| J | RI Profudg
Sample ID:GP-11-CD6-20 Collected:3/4/2015 2:40:00 PM Analysis Type:RES Dilution: 1.15
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0.0011 J 0.00034] DL 0.0012 | LOQ mg/Kg J RI
m,p-Xylene 0.0006 J 0.00045| DL 0.0012 | LOQ | mg/Kg J RI, ProfJudg
Sample ID:GP-11-CD6-5 Collected:3/4/2015 2:40:00 PM Analysis Type:RES Dilution: 108
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 015 | [ 0022 bL [ 011 | Loa [mgKg| J+ | Profudg
3/4/2015 12:50:00
Sample ID:GP-11-CD7-10 Collected:pMm Analysis Type:RES Dilution: 1.42
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 00048 | J |0.00061 DL |00071| LOQ |mgKg| J | RI
3/4/2015 12:50:00
Sample ID:GP-11-CD7-5 Collected:PM Analysis Type:RES Dilution: 1.15
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 0002 | B |0.00017| DL |00012| LOQ |mgKg| U | Mb

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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- Data Qualifier Summary

Lab Reporting Batch ID: ZZ13-150420 Laboratory: ARIS
EDD Filename: zz13 eQAPP Name: Makah 20150421

Reason Code Legend

Reason Code Description

Mb Method Blank Contamination

Ms Matrix Spike Lower Estimation

Ms Matrix Spike Lower Rejection

Ms Matrix Spike Upper Estimation

ProfJudg Professional Judgment

RI Reporting Limit Trace Value

Surr Surrogate/Tracer Recovery Lower Estimation
Surr Surrogate/Tracer Recovery Lower Rejection

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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EDD File Name:

eQapp Name:

Z713-150420
Makah 20150421

Field QC Assignments and Associated Samples

Associated
Samples

Sample Collection

Date

Field QC AQRB1

(ol

Field QC GP-11-CD31-10
QC Type: FD

GP-11-CD1-10
GP-11-CD1-5
GP-11-CD2-10
GP-11-CD2-11
GP-11-CD3-10
GP-11-CD31-10
GP-11-CD3-15
GP-11-CD4-10
GP-11-CD4-5
GP-11-CD5-10
GP-11-CD5-18
GP-11-CD5-5
GP-11-CD6-10
GP-11-CD6-20
GP-11-CD6-5
GP-11-CD7-10
GP-11-CD7-5

GP-11-CD3-10
GP-11-CD3-10

3/4/2015 10:30:00 AM
3/4/2015 10:30:00 AM
3/4/2015 7:55:00 AM
3/4/2015 7:55:00 AM
3/4/2015 9:00:00 AM
3/4/2015 9:10:00 AM
3/4/2015 9:00:00 AM
3/4/2015 11:10:00 AM
3/4/2015 11:10:00 AM
3/4/2015 2:00:00 PM
3/4/2015 2:00:00 PM
3/4/2015 2:00:00 PM
3/4/2015 2:40:00 PM
3/4/2015 2:40:00 PM
3/4/2015 2:40:00 PM
3/4/2015 12:50:00 PM
3/4/2015 12:50:00 PM

3/4/2015 9:00:00 AM
3/4/2015 9:00:00 AM

4/21/2015 3:01:40 PM
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Matrix Spike/Matrix Spike Duplicate Outlier Report

Lab Reporting Batch ID: ZZ13-150420

EDD Filename: zz13

Method: 8260C

Laboratory: ARIS

eQAPP Name: Makah 20150421

Matrix: SO
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R Limits | (Limits) Compounds Flag
GP-11-CD2-10MS METHYL TERT-BUTYL ETHER 612 | 61.7 |68.00-124.00 - METHYL TERT-BUTYL ETHER

GP-11-CD2-10MSD
(GP-11-CD2-10)

J- (all detects)
UJ (all non-detects)

Method: 8270D SIM

Matrix: SO
QC Sample ID
(Associated MS | MSD %R RPD Affected
Samples) Compound %R | %R | Limits | (Limits) Compounds Flag

GP-11-CD2-10MS 1-METHYLNAPHTHALENE 0 0 | 39.00-120.00 - 1-METHYLNAPHTHALENE

GP-11-CD2-10MSD 2-METHYLNAPHTHALENE 0 0 | 35.00-120.00 - 2-METHYLNAPHTHALENE

(GP-11-CD2-10) BENZO(A)ANTHRACENE 0 0 | 42.00-120.00 - BENZO(A)ANTHRACENE J-(all detects)
BENZO(A)PYRENE 0 0 | 36.00-120.00 - BENZO(A)PYRENE Rall non-detects)
CHRYSENE 0 0 | 48.00-120.00 - CHRYSENE
INDENO(1,2,3-CD)PYRENE 0 0 | 40.00-120.00 - INDENO(1,2,3-CD)PYRENE
Total Benzofluoranthenes 0 0 30.00-160.00 - Total Benzofluoranthenes

GP-11-CD2-10MS NAPHTHALENE 130 137 | 36.00-120.00 - NAPHTHALENE

GP-11-CD2-10MSD J+(all detects)

(GP-11-CD2-10)

Project Name and Number: Task Order #18 - Makah
ADR version 1.9.0.325

4/21/2015 1:40:22 PM
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EDD Filename: zz13

Field Duplicate RPD Report

Lab Reporting Batch ID: ZZ13-150420

Laboratory: ARIS

eQAPP Name: Makah 20150421

Concentration (mg/Kg)

0.0031 .

Sample | eQAPP
Analyte GP-11-CD3-10 GP-11-CD31-10 RPD RPD Flag
ETHYLBENZENE 0.0007 0.036 192 40.00
m,p-Xylene 0.0010 0.056 193 40.00
NAPHTHALENE 0.021 0.58 186 40.00 |No Qualifiers Applied
O-XYLENE 0.0009 0.070 U NC 40.00
TOLUENE 0.070 U NC 40.00

Method: 8270D SIM

Matrix: SO

Concentration (mg/kg)

Sample | eQAPP
Analyte GP-11-CD3-10 GP-11-CD31-10 RPD RPD Flag

1-METHYLNAPHTHALENE 10 11 10 40.00
2-METHYLNAPHTHALENE 22 25 13 40.00
BENZO(A)ANTHRACENE 0.064 0.055 15 40.00

BENZO(A)PYRENE 0.051 0.044 15 40.00 - .
CHRYSENE 0.085 0.093 9 40,00 |No Qualifiers Applied
INDENO(1,2,3-CD)PYRENE 0.046 U 0.031 NC 40.00

NAPHTHALENE 0.22 0.18 20 40.00

Total Benzofluoranthenes 0.081 0.082 1 40.00

Project Name and Number: Task Order #18 - Makah
ADR version 1.9.0.325

4/21/2015 1:47:04 PM
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Surrogate Outlier Report

Lab Reporting Batch ID: ZZ13-150420
EDD Filename: zz13

Laboratory: ARIS
eQAPP Name: Makah 20150421

8270D SIM
SO
Sample ID Sample % Recovery Affected
(Analysis Type) Surrogate % Recovery Limits Compounds Flag

GP-11-CD1-10 (DL)|d10-2-Methylnaphthalene 0 32.00-120.00 No Affected Compounds
d14-Dibenzo(a,h)anthracene 0 21.00-133.00

GP-11-CD1-5 (DL) |d10-2-Methylnaphthalene 0 32.00-120.00 No Affected Compounds
d14-Dibenzo(a,h)anthracene 0 21.00-133.00

GP-11-CD2-10 (DL)|d10-2-Methylnaphthalene 0 32.00-120.00 No Affected Compounds
d14-Dibenzo(a,h)anthracene 0 21.00-133.00

GP-11-CD3-10 (DL)|d10-2-Methylnaphthalene 0 32.00-120.00 No Affected Compounds
d14-Dibenzo(a,h)anthracene 0 21.00-133.00

GP-11-CD31-10 d10-2-Methylnaphthalene 0 32.00-120.00 No Affected Compounds

(DL2) d14-Dibenzo(a,h)anthracene 0 21.00-133.00

GP-11-CD5-10 (DL)|d10-2-Methylnaphthalene 0 32.00-120.00 No Affected Compounds
d14-Dibenzo(a,h)anthracene 0 21.00-133.00

GP-11-CD5-10 d10-2-Methylnaphthalene 0 32.00-120.00 No Affected Compounds

(DL2) d14-Dibenzo(a,h)anthracene 0 21.00-133.00

GP-11-CD5-5 d10-2-Methylnaphthalene 0 32.00-120.00 No Affected Compounds
d14-Dibenzo(a,h)anthracene 0 21.00-133.00

GP-11-CD5-5 (DL) |d10-2-Methylnaphthalene 0 32.00-120.00 No Affected Compounds
d14-Dibenzo(a,h)anthracene 0 21.00-133.00

GP-11-CD6-10 (DL)|d10-2-Methylnaphthalene 0 32.00-120.00 No Affected Compounds
d14-Dibenzo(a,h)anthracene 0 21.00-133.00

GP-11-CD6-5 (DL) |d10-2-Methylnaphthalene 0 32.00-120.00 No Affected Compounds
d14-Dibenzo(a,h)anthracene 0 21.00-133.00

Project Name and Number: Task Order #18 - Makah
4/21/2015 1:40:55 PM
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Lab Reporting Batch ID: ZZ13-150420
EDD Filename: zz13

8260C

Equipment Rinsate Blank Outlier Report

eQAPP Name: Makah 20150421

Laboratory: ARIS

Equipment Blank
Sample ID

Collected Date

Analyte

Result

Associated
Samples

AQRB1(RES)

3/4/2015 9:50:00 AM

ETHYL BENZENE
m,p-Xylene

0.6 ug/L
1.5 ug/lL

GP-11-CD1-10
GP-11-CD1-5
GP-11-CD2-10
GP-11-CD2-11
GP-11-CD3-10
GP-11-CD31-10
GP-11-CD3-15
GP-11-CD4-10
GP-11-CD4-5
GP-11-CD5-10
GP-11-CD5-18
GP-11-CD5-5
GP-11-CD6-10
GP-11-CD6-20
GP-11-CD6-5
GP-11-CD7-10
GP-11-CD7-5

The following samples and their listed target analytes were qualified due to contamination reported in this blank

Reported Modified
Sample ID Analyte Result Final Result
GP-11-CD3-10(RES) m,p-Xylene 0.0010 mg/Kg 0.0011U mg/Kg
GP-11-CD6-20(RES) m,p-Xylene 0.0006 mg/Kg 0.0012U mg/Kg

Project Name and Number: Task Order #18 - Makah

4/21/2015 1:43:03 PM
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8260C

Method Blank Outlier Report

Lab Reporting Batch ID: ZZ13-150420
EDD Filename: zz13

eQAPP Name: Makah 20150421

Laboratory: ARIS

Method Blank
Sample ID

Analysis Date

Analyte

Result

Associated
Samples

MBSL0313150003

3/13/2015 12:03:00 AM

TOLUENE

0.0006 mg/Kg

AQRB1
GP-11-CD1-10
GP-11-CD1-5
GP-11-CD2-10
GP-11-CD2-11
GP-11-CD3-10
GP-11-CD31-10
GP-11-CD3-15
GP-11-CD4-10
GP-11-CD4-5
GP-11-CD5-10
GP-11-CD5-18
GP-11-CD5-5
GP-11-CD6-10
GP-11-CD6-5
GP-11-CD7-10
GP-11-CD7-5

MBSM0313150003

3/13/2015 12:03:00 AM

TOLUENE

0.029 mg/Kg

AQRB1
GP-11-CD1-10
GP-11-CD1-5
GP-11-CD2-10
GP-11-CD2-11
GP-11-CD3-10
GP-11-CD31-10
GP-11-CD3-15
GP-11-CD4-10
GP-11-CD4-5
GP-11-CD5-10
GP-11-CD5-18
GP-11-CD5-5
GP-11-CD6-10
GP-11-CD6-5
GP-11-CD7-10
GP-11-CD7-5

The following samples and their listed target analytes were qualified due to contamination reported in this blank

Reported Modified
Sample ID Analyte Result Final Result
GP-11-CD5-18(RES) TOLUENE 0.0018 mg/Kg 0.0018U mg/Kg
GP-11-CD7-5(RES) TOLUENE 0.0022 mg/Kg 0.0022U mg/Kg

Project Name and Number: Task Order #18 - Makah
4/21/2015 2:23:31 PM
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Reporting Limit Outliers

Lab Reporting Batch ID: ZZ13-150420

EDD Filename: zz13

Method: 8260C

Laboratory: ARIS
eQAPP Name: Makah 20150421

Matrix: AQ
Lab Reporting)] RL
SamplelD Analyte Qual | Result Limit Type | Units Flag
AQRB1 ETHYL BENZENE J 0.6 1.0 LOQ ug/L
m,p-Xylene J 15 20 LoQ | ugL | Y (alldetects)

Method: 8260C

Matrix: SO
Lab Reporting] RL

SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-11-CD2-11 ETHYLBENZENE J 0.0008 0.0012 LOQ |mg/Kg J (all detects)
GP-11-CD3-10 ETHYLBENZENE J 0.0007 0.0011 LOQ |mg/Kg

m,p-Xylene J 0.0010 0.0011 LOQ [mg/Kg J (all detects)

O-XYLENE J 0.0009 0.0011 LOQ |mg/Kg
GP-11-CD31-10 iTFI)-f;)I;IEEé\JZENE j 8:822 8:8;8 '[88 mg%g J (all detects)
GP-11-CD3-15 NAPHTHALENE JM 0.0044 0.0055 LOQ |mg/Kg J (all detects)
GP-11-CD4-5 NAPHTHALENE J 0.0011 0.0046 LOQ |mg/Kg J (all detects)
GP-11-CD5-18 BENZENE J 0.0008 0.0013 LOQ |mg/Kg J (all detects)
GP-11-CD6-10 ETHYLBENZENE J 0.041 0.068 LOQ |mg/Kg| J (all detects)
S v AR
GP-11-CD7-10 NAPHTHALENE J 0.0048 0.0071 LOQ |mg/Kg J (all detects)

Method: 8270D SIM

Matrix: SO
Lab Reporting] RL
SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-11-CD1-10 CHRYSENE J 0.13 0.22 LOQ | mg/kg J (all detects)
GP-11-CD1-5 BENZO(A)PYRENE J 0.42 0.45 LOQ I makg | ) detects)
DIBENZO(A,H)ANTHRACENE J 0.034 0.045 LOQ | mg/kg
GP-11-CD2-11 DIBENZO(A,H)ANTHRACENE J 0.0043 0.0044 LOQ mg/kg J (all detects)
GP-11-CD31-10 BENZO(A)PYRENE J 0.044 0.045 LOQ | mglkg J (all detects)
INDENO(1,2,3-CD)PYRENE J 0.031 0.045 LOQ mg/kg
GP-11-CD3-15 NAPHTHALENE J 0.034 0.046 LOQ mg/kg J (all detects)
GP-11-CD4-10 CHRYSENE J 0.030 0.046 LOQ | mg/kg J (all detects)
GP-11-CD4-5 BENZO(A)ANTHRACENE J 0.0037 0.0044 LOQ mg/kg J (all detects)
DIBENZO(A,H)ANTHRACENE J 0.0027 0.0044 LOQ mg/kg
GP-11-CD5-10 BENZO(A)ANTHRACENE J 0.037 0.049 LOQ mg/kg J (all detects)
GP-11-CD5-18 BENZO(A)ANTHRACENE J 0.0043 0.0047 LOQ mg/kg J (all detects)
BENZO(A)PYRENE J 0.0025 0.0047 LOQ mg/kg
GP-11-CD3-5 CHRYSENE J 0.30 0.45 LOQ | mg/kg J (all detects)
GP-11-CD6-10 BENZO(A)ANTHRACENE J 0.023 0.045 LOQ mg/kg J (all detects)
GP-11-CD6-20 BENZO(A)ANTHRACENE J 0.0030 0.0045 LOQ mg/kg J (all detects)
GP-11-CD6-5 BENZO(A)PYRENE J 0.036 0.049 LOQ mg/kg J (all detects)

Project Name and Number: Task Order #18 - Makah

4/21/2015 3:00:24 PM
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Reporting Limit Outliers

Lab Reporting Batch ID: ZZ13-150420 Laboratory: ARIS
EDD Filename: zz13 eQAPP Name: Makah 20150421
Method: 8270D SIM —
Matrix: SO
Lab Reporting)] RL

SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-11-CD7-10 CHRYSENE J 0.0032 0.0046 LOQ | mglkg J (all detects)
GP-11-CD7-5 BENZO(A)ANTHRACENE J 0.0032 0.0049 LOQ mg/kg J (all detects)

Total Benzofluoranthenes J 0.0047 0.0049 LOQ | mg/kg

Project Name and Number: Task Order #18 - Makah
4/21/2015 3:00:24 PM ADR version 1.9.0.325 Page 2 of 2



History of Manual Changes to Automated Data Review Qualifiers

Changed by: Heather Whitney

Analysis Reason Original New Edit
Analyte Method Type Result Unit Code Value Value Time
Field Sample ID: AQRB1
ETHYL BENZENE 8260C RES 0.6 ug/L Professional Judgment J+ 4/21/2015  14:33
Reason for change: Analyte detected in equipment blank.
m,p-Xylene 8260C RES 1.5 ug/L Professional Judgment J+ 4/21/2015 14:33
Reason for change: Analyte detected in equipment blank.
Field Sample ID: GP-11-CD1-10
1-METHYLNAPHTHALENE 8270D SIM DL 13 mg/kg J- 4/21/2015 14:50
Reason for change: Surrogate % R not applicable due to dilution.
ETHYLBENZENE 8260C RES 0.11 mg/Kg Professional Judgment J+ 4/21/2015 14:33
Reason for change: Analyte detected in equipment blank.
Field Sample ID: GP-11-CD1-5
1-METHYLNAPHTHALENE 8270D SIM DL 35 mg/kg J- 4/21/2015  14:50
Reason for change: Surrogate % R not applicable due to dilution.
ETHYLBENZENE 8260C RES 0.10 mg/Kg Professional Judgment J+ 4/21/2015 14:33
Reason for change: Analyte detected in equipment blank.
Field Sample ID: GP-11-CD2-10
1-METHYLNAPHTHALENE 8270D SIM RES 14 mg/kg  Matrix Spike Lower Rejection J- 4/21/2015  14:43
Reason for change: %Recovery not applicable due to high concentration of analyte in original sample.
4/21/2015 2:59:39 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 5



Analysis Reason Original New Edit
Analyte Method Type Result Unit Code Value Value Time
Field Sample ID: GP-11-CD2-10

1-METHYLNAPHTHALENE 8270D SIM DL 20 mg/kg J- 4/21/2015 14:51
Reason for change: Surrogate % R not applicable due to dilution.

2-METHYLNAPHTHALENE 8270D SIM RES 0.89 mg/kg  Matrix Spike Lower Rejection J- 4/21/2015 14:43
Reason for change: %Recovery not applicable due to high concentration of analyte in original sample.

BENZO(A)ANTHRACENE 8270D SIM RES 3.4 mg/kg  Matrix Spike Lower Rejection J- 4/21/2015 14:43
Reason for change: %Recovery not applicable due to high concentration of analyte in original sample.

BENZO(A)PYRENE 8270D SIM RES 24 mg/kg  Matrix Spike Lower Rejection J- 4/21/2015 14:43
Reason for change: %Recovery not applicable due to high concentration of analyte in original sample.

CHRYSENE 8270D SIM RES 3.6 mg/kg  Matrix Spike Lower Rejection J- 4/21/2015 14:43
Reason for change: %Recovery not applicable due to high concentration of analyte in original sample.

ETHYLBENZENE 8260C RES 0.14 mg/Kg Professional Judgment J+ 4/21/2015  14:33
Reason for change: Analyte detected in equipment blank.

INDENO(1,2,3-CD)PYRENE 8270D SIM RES 1.0 mg/kg  Matrix Spike Lower Rejection J- 4/21/2015 14:43
Reason for change: %Recovery not applicable due to high concentration of analyte in original sample.

Total Benzofluoranthenes 8270D SIM RES 4.6 mg/kg  Matrix Spike Lower Rejection J- 4/21/2015  14:43
Reason for change: %Recovery not applicable due to high concentration of analyte in original sample.

Field Sample ID: GP-11-CD2-11

ETHYLBENZENE 8260C RES 0.0008 mg/Kg Professional Judgment J+ 4/21/2015 14:34
Reason for change: Analyte detected in equipment blank.

TOLUENE 8260C RES 0.0046 mg/Kg Method Blank Contamination U 4/21/2015  14:21

Reason for change:

4/21/2015 2:59:39 PM

Analyte not detected in associated method blank.
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Analysis Reason Original New Edit
Analyte Method Type Result Unit Code Value Value Time
Field Sample ID: GP-11-CD3-10
1-METHYLNAPHTHALENE 8270D SIM DL 10 mg/kg J- 4/21/2015 14:51
Reason for change: Surrogate % R not applicable due to dilution.
ETHYLBENZENE 8260C RES 0.0007 mg/Kg Professional Judgment J+ 4/21/2015 14:34
Reason for change: Analyte detected in equipment blank.
m,p-Xylene 8260C RES 0.0010 mg/Kg Equipment Blank Contamination U 4/21/2015 14:32
Reason for change: Analyte detected in equipment blank.
m,p-Xylene 8260C RES 0.0010 mg/Kg Professional Judgment J+ 4/21/2015 14:34
Reason for change: Analyte detected in equipment blank.
TOLUENE 8260C RES 0.0031 mg/Kg Method Blank Contamination U 4/21/2015 14:21
Reason for change: Analyte not detected in associated method blank.
Field Sample ID: GP-11-CD31-10
1-METHYLNAPHTHALENE 8270D SIM DL2 9.5 mg/kg J- 4/21/2015 14:51
Reason for change: Surrogate % R not applicable due to dilution.
ETHYLBENZENE 8260C RES 0.036 mg/Kg Professional Judgment J+ 4/21/2015 14:34
Reason for change: Analyte detected in equipment blank.
m,p-Xylene 8260C RES 0.056 mg/Kg Professional Judgment J+ 4/21/2015  14:34
Reason for change: Analyte detected in equipment blank.
Field Sample ID: GP-11-CD3-15
TOLUENE 8260C RES 0.0015 mg/Kg Method Blank Contamination U 4/21/2015 14:22

Reason for change; Analyte not detected in associated method blank.

4/21/2015 2:59:39 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)
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Analysis Reason Original New Edit
Analyte Method Type Result Unit Code Value Value Time
Field Sample ID: GP-11-CD4-10
TOLUENE 8260C RES 0.0032 mg/Kg Method Blank Contamination U 4/21/2015  14:22
Reason for change: Analyte not detected in associated method blank.
Field Sample ID: GP-11-CD4-5
TOLUENE 8260C RES 0.0009 mg/Kg Method Blank Contamination U 4/21/2015 14:22
Reason for change: Analyte not detected in associated method blank.
Field Sample ID: GP-11-CD5-10
1-METHYLNAPHTHALENE 8270D SIM DL 29 mg/kg J- 4/21/2015 14:51
Reason for change: Surrogate % R not applicable due to dilution.
1-METHYLNAPHTHALENE 8270D SIM DL2 25 mg/kg J- 4/21/2015 14:51
Reason for change: Surrogate % R not applicable due to dilution.
ETHYLBENZENE 8260C RES 0.25 mg/Kg Professional Judgment J+ 4/21/2015 14:34
Reason for change: Analyte detected in equipment blank.
Field Sample ID: GP-11-CD5-18
ETHYLBENZENE 8260C RES 0.0014 mg/Kg Professional Judgment J+ 4/21/2015 14:34
Reason for change: Analyte detected in equipment blank.
Field Sample ID: GP-11-CD5-5
1-METHYLNAPHTHALENE 8270D SIM RES 80 mg/kg J- 4/21/2015 14:58
Reason for change: Surrogate % R not applicable due to sample dilution.
1-METHYLNAPHTHALENE 8270D SIM DL 84 mg/kg J- 4/21/2015 14:51
Reason for change: Surrogate % R not applicable due to dilution.
4/21/2015 2:59:39 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 4 of 5



Analysis Reason Original New Edit
Analyte Method Type Result Unit Code Value Value Time
Field Sample ID: GP-11-CD5-5
ETHYLBENZENE 8260C RES 3.2 mg/Kg Professional Judgment J+ 4/21/2015 14:34
Reason for change: Analyte detected in equipment blank.
Field Sample ID: GP-11-CD6-10
1-METHYLNAPHTHALENE 8270D SIM DL 18 mg/kg J- 4/21/2015 14:52
Reason for change: Surrogate % R not applicable due to dilution.
ETHYLBENZENE 8260C RES 0.041 mg/Kg Professional Judgment J+ 4/21/2015 14:35
Reason for change: Analyte detected in equipment blank.
Field Sample ID: GP-11-CD6-20
m,p-Xylene 8260C RES 0.0006 mg/Kg Equipment Blank Contamination U 4/21/2015 14:33
Reason for change: Analyte detected in equipment blank.
m,p-Xylene 8260C RES 0.0006 mg/Kg Professional Judgment J+ 4/21/2015 14:35
Reason for change: Analyte detected in equipment blank.
Field Sample ID: GP-11-CD6-5
1-METHYLNAPHTHALENE 8270D SIM DL 56 mg/kg J- 4/21/2015 14:52
Reason for change: Surrogate % R not applicable due to dilution.
ETHYLBENZENE 8260C RES 0.15 mg/Kg Professional Judgment J+ 4/21/2015 14:35
Reason for change: Analyte detected in equipment blank.
Field Sample ID: GP-11-CD7-10
TOLUENE 8260C RES 0.0029 mg/Kg Method Blank Contamination U 4/21/2015 14:22
Reason for change: Analyte not detected in associated method blank.
4/21/2015 2:59:39 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 5 of 5



EDD Warning Log

Lab Reporting Batch ID: ZZ13-150420

eQAPP: Makah 20150421 Laboratory: ARIS

Table Line Column alue Warning Description

[ ]

Analytical Results 741 ReportingLimit 1.0 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 10 1,2-DICHLOROETHANE (107-06-2) is a required target analyte for
Method: 8260C and Matrix: AQ, but is not reported for sample AQRB1.

Sample Analysis 4 PreparationBatch NT5-031215A 17 This batch has more that one sample with QCType LCS.

Sample Analysis 19 PreparationBatch NT5-031215A 17 This batch has more that one sample with QCType LCS.

Sample Analysis 24 PreparationBatch NT5-031215A 17 This batch has more that one sample with QCType LCS.

Sample Analysis 46 PreparationBatch NT5-031215A 17 This batch has more that one sample with QCType LCS.

Sample Analysis 38 PreparationBatch NT5-031315A is missing a sample of QCType LCS for

LabAnalysisRefMethodID 8260C

4/21/2015 3:01:36 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Data Qualifier Summary

Lab Reporting Batch ID: ZZ30-150420 Laboratory: ARIS
EDD Filename: zz30 eQAPP Name: Makah 20150414

SO

3/5/2015 11:10:00

Sample ID:GP-11-E11-10 Collected: AM Analysis Type:RES Dilution: 0.06
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
O-XYLENE 0062 | J |o0014| DL | 0063 | LOQ |mgKg| J | RI
3/5/2015 11:10:00
Sample ID:GP-11-E11-15 Collected: AM Analysis Type:RES Dilution: 0.07
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
O-XYLENE 0.049 ‘ J \ 0.015 H DL \ 0.066 ‘ LoQ ‘ mg/Kg \ J ‘ RI
Sample ID:GP-11-E5-10 Collected:3/5/2015 8:10:00 AM Analysis Type:RES Dilution: 1.11
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.0006 J 0.00022] DL 0.0011 LOQ mg/Kg J RI
NAPHTHALENE 0.0050 J 0.00048] DL 0.0055 | LOQ mg/Kg J RI
O-XYLENE 0.0007 J 0.00025] DL 0.0011 LOQ mg/Kg J RI
3/5/2015 10:35:00
Sample ID:GP-11-E6-10 Collected: AM Analysis Type:RES Dilution: 0.06
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0041 | J |0018| DL | 0059 | LOQ |mgKg | J | RI
3/5/2015 10:35:00
Sample ID:GP-11-E6-15 Collected: AM Analysis Type:RES Dilution: 1.10
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 00009 | J 000033 DL |0.0011| LOQ |mgKg| J | RI
Sample ID:GP-11-E8-10 Collected:3/5/2015 2:00:00 PM Analysis Type:RES Dilution: 1.17
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0.0009 J 0.00035] DL 0.0012 | LOQ mg/Kg J RI
O-XYLENE 0.0006 J 0.00026] DL 0.0012 | LOQ mg/Kg J RI
Sample ID:GP-11-E8-5 Collected:3/5/2015 2:00:00 PM Analysis Type:RES Dilution: 1.12
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 00038 | J 0.00048| DL |0.0056| LOQ |mgkg| J | RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ30-150420 Laboratory: ARIS
EDD Filename: zz30 eQAPP Name: Makah 20150414
Method Category:  VOA
Method: 8260C Matrix: SO
Sample ID:GP-11-E9-10 Collected:3/5/2015 9:50:00 AM Analysis Type:RES Dilution: 1.08
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00009 | J |0.00016] DL |00011| LOQ |mgKg| J | RI
Sample ID:GP-11-E9-5 Collected:3/5/2015 9:50:00 AM Analysis Type:RES Dilution: 1.18
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
m,p-Xylene 0.0011 J 0.00046] DL 0.0012 | LOQ mg/Kg J RI
TOLUENE 0.0011 J 0.00018] DL 0.0012 | LOQ | mg/Kg J RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/20/2015 12:51:05 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 3



Data Qualifier Summary

Lab Reporting Batch ID: ZZ30-150420 Laboratory: ARIS
EDD Filename: zz30 eQAPP Name: Makah 20150414

Reason Code Legend

Reason Code Description

RI Reporting Limit Trace Value

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/20/2015 12:51:05 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 3 of 3



Lab Reporting Batch ID: ZZ30-150420

EDD Filename: zz30

Data Qualifier Summary

Laboratory: ARIS
eQAPP Name: Makah 20150414

Method Category:

Method:

SO

Sample ID:GP-11-E11-10

2IRIIN1R 141-1n-NN

Collected: AM

Analysis Type:RES

Dilution: 0.06

Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
O-XYLENE 0062 | J |o0014| DL [0063| LOQ |mgkg| J | RI
2/RIPN1R 11-1n-NN
Sample ID:GP-11-E11-15 Collected: AM Analysis Type:RES Dilution: 0.07
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
O-XYLENE 0049 | J |o0015| DL [o0086 | LOQ |mgkg| J | RI
Sample ID:GP-11-E5-10 Collected:3/5/2015 8:10:00 AM Analysis Type:RES Dilution: 1.11
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
ETHYLBENZENE 0.0006 J 0.00022| DL 0.0011 LOQ mg/Kg J RI
NAPHTHALENE 0.0050 J 0.00048| DL 0.0055 | LOQ mg/Kg J RI
O-XYLENE 0.0007 J 0.00025 DL |0.0011| LOQ | mg/Kg J RI
2/R/P°N1R 1Nn:-2R-NN
Sample ID:GP-11-E6-10 Collected: AM Analysis Type:RES Dilution: 0.06
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0041 | J |0018| DL | 0059 | LOQ |mgkg| J | RI
2/R/MN1R 1Nn-2R-NN
Sample ID:GP-11-E6-15 Collected: AM Analysis Type:RES Dilution: 1.10
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 00009 | J |0.00033] DL |0.0011| LOQ |mgkg| J | RI
Sample ID:GP-11-E8-10 Collected:3/5/2015 2:00:00 PM Analysis Type:RES Dilution: 1.17
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
BENZENE 0.0009 J 0.00035 DL | 0.0012| LOQ | mg/Kg J RI
O-XYLENE 0.0006 J 0.00026| DL 0.0012 | LOQ mg/Kg J RI
Sample ID:GP-11-E8-5 Collected:3/5/2015 2:00:00 PM Analysis Type:RES Dilution: 1.12
Data
Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
NAPHTHALENE 00038 | J oooo48] DL [00056 | LoQ |mgKg| J | RI

* denotes a non-reportable result

Project Name and Number: Task Order #18 - Makah

4/20/2015 12:49:54 PM

ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only)
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Data Qualifier Summary

Lab Reporting Batch ID: ZZ30-150420 Laboratory: ARIS
EDD Filename: zz30 eQAPP Name: Makah 20150414
Method Category: VOA T
Method: 8260C SO
Sample ID:GP-11-E9-10 Collected:3/5/2015 9:50:00 AM Analysis Type:RES Dilution: 1.08
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
TOLUENE 00009 | J |0.00016| DL |0.0011| LOQ |mgkg| J | RI
Sample ID:GP-11-E9-5 Collected:3/5/2015 9:50:00 AM Analysis Type:RES Dilution: 1.18
Data
Lab Lab DL RL Review Reason
\Analyte Result Qual DL Type RL Type | Units | Qual Code
m,p-Xylene 0.0011 J 0.00046| DL 0.0012 | LOQ | mg/Kg J RI
TOLUENE 0.0011 J 0.00018| DL 0.0012 | LOQ mg/Kg J RI

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/20/2015 12:49:54 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 3



Data Qualifier Summary

Lab Reporting Batch ID: ZZ30-150420 Laboratory: ARIS
EDD Filename: zz30 eQAPP Name: Makah 20150414

Reason Code Legend

Reason Code Description

RI Reporting Limit Trace Value

* denotes a non-reportable result
Project Name and Number: Task Order #18 - Makah

4/20/2015 12:49:54 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 3 of 3



Field QC Assignments and Associated Samples

EDD File Name: ZZ30-150420
eQapp Name: Makah 20150414

Associated Sample Collection
Samples Date
Field QC GP-11-E51-15
Qc Type: FD
GP-11-E5-15 3/5/2015 8:10:00 AM

4/20/2015 12:51:08 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Field QC Assignments and Associated Samples

EDD File Name: ZZ30-150420
eQapp Name: Makah 20150414

Associat Sample Collectio
Samples Date
GP-11-E51-15
GETpie: FD
GP-11-E5-15 3/5/2015 8:10:00 AM

4/20/2015 12:50:04 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 1



Field Duplicate RPD Report

Lab Reporting Batch ID: ZZ30-150420 Laboratory: ARIS
EDD Filename: zz30 eQAPP Name: Makah 20150414




Reporting Limit Outliers

Lab Reporting Batch ID: ZZ30-150420 Laboratory: ARIS
EDD Filename: zz30 eQAPP Name: Makah 20150414

Matrix: SO
Lab Reporting)] RL

SamplelD Analyte Qual | Result Limit Type | Units Flag
GP-11-E11-10 O-XYLENE J 0.062 0.063 LOQ |mg/Kg J (all detects)
GP-11-E11-15 O-XYLENE J 0.049 0.066 LOQ |mg/Kg J (all detects)
GP-11-E5-10 ETHYLBENZENE J 0.0006 0.0011 LOQ |mg/Kg

NAPHTHALENE J 0.0050 0.0055 LOQ [mg/Kg J (all detects)

O-XYLENE J 0.0007 0.0011 LOQ |mg/Kg
GP-11-E6-10 BENZENE J 0.041 0.059 LOQ |mg/Kg J (all detects)
GP-11-E6-15 BENZENE J 0.0009 0.0011 LOQ |mg/Kg J (all detects)
erE  |meme | Sam | %% | t28 |make] v
GP-11-E8-5 NAPHTHALENE J 0.0038 0.0056 LOQ |mg/Kg J (all detects)
GP-11-E9-10 TOLUENE J 0.0009 0.0011 LOQ |mg/Kg J (all detects)
g e AR

Project Name and Number: Task Order #18 - Makah
4/20/2015 12:49:09 PM ADR version 1.9.0.325 Page 1 of 1



Data Review Sample Summary Report by Analysis Method

Reviewed By: Approved By: Laboratory: ARIS
Preparation

| Lab Sample ID Sample Type Method Validation Code |
Lab Reporting Batch: ZZ30-150420

Method: 8260C

AQTB2 15-4258-2Z30P AQ N 5030B 3/5/2015 S2AVE
GP-11-E10-10 15-4250-2Z30H o) N 5035 3/5/2015 9:05:00 AM S2AVE
GP-11-E10-15 15-4251-2Z30l o) N 5035 3/5/2015 9:05:00 AM S2AVE
GP-11-E11-10 15-4243-7Z30A SO N 5035 3/5/2015 11:10:00 AM S2AVE
GP-11-E11-15 15-4244-7730B o) N 5035 3/5/2015 11:10:00 AM S2AVE
GP-11-E5-10 15-4248-2Z30F SO N 5035 3/5/2015 8:10:00 AM S2AVE
GP-11-E51-15 15-4249-7730G o) FD 5035 3/5/2015 8:30:00 AM S2AVE
GP-11-E5-15 15-4247-7Z30E o) N 5035 3/5/2015 8:10:00 AM S2AVE
GP-11-E6-10 15-4255-ZZ30M o) N 5035 3/5/2015 10:35:00 AM S2AVE
GP-11-E6-10MS 15-4255-2Z30MMS o) MS 5035 3/5/2015 10:35:00 AM S2AVE
GP-11-E6-10MSD 15-4255-2Z30MMSD o) MSD 5035 3/5/2015 10:35:00 AM S2AVE
GP-11-E6-15 15-4254-7Z30L o) N 5035 3/5/2015 10:35:00 AM S2AVE
GP-11-E7-10 15-4245-7Z30C o) N 5035 3/5/2015 1:15:00 PM S2AVE
GP-11-E7-15 15-4246-2Z30D o) N 5035 3/5/2015 1:15:00 PM S2AVE
GP-11-E8-10 15-4257-ZZ300 o) N 5035 3/5/2015 2:00:00 PM S2AVE
GP-11-E8-5 15-4256-ZZ30N o) N 5035 3/5/2015 2:00:00 PM S2AVE
GP-11-E9-10 15-4253-ZZ30K o) N 5035 3/5/2015 9:50:00 AM S2AVE
GP-11-E9-5 15-4252-2730J o) N 5035 3/5/2015 9:50:00 AM S2AVE

4/20/2015 12:50:34 PM
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Data Review Sample Summary Report by Analysis Method

Reviewed By: Approved By: Laboratory: ARIS
Preparation

| Lab Sample ID Sample Type Method Validation Code |

Validation Label Legend

Label Code Label Decription EPA Level

S1VE Stage_1_Validation_Electronic N/A

S1VM Stage_1_Validation_Manual N/A

S1VEM Stage_1_Validation_Electronic_and_Manual N/A

S2AVE Stage_2A_Validation_Electronic Level 3 w/o calibration

S2AVM Stage_2A_Validation_Manual Level 3 w/o calibration

S2AVEM Stage_2A_Validation_Electronic_and_Manual Level 3 w/o calibration

S2BVE Stage_2B_Validation_Electronic Level 3 with calibration

S2BVM Stage_2B_Validation_Manual Level 3 with calibration

S2BVEM Stage_2B_Validation_Electronic_and_Manual Level 3 with calibration

S3VE Stage_3_Validation_Electronic Level 4

S3VM Stage_3_Validation_Manual Level 4

S3VEM Stage_3_Validation_Electronic_and_Manual Level 4

S4VE Stage_4_Validation_Electronic Level 4

S4VM Stage_4_Validation_Manual Level 4

S4VEM Stage_4_Validation_Electronic_and_Manual Level 4

NV Not_Validated N/A

4/20/2015 12:50:34 PM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



Lab Reporting Batch ID: ZZ30-150420
eQAPP: Makah 20150414

EDD Warning Log

Laboratory: ARIS

Table Line Column alue Warning Description

[

Analytical Results 1 ReportingLimit 0.063 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 6 ReportingLimit 0.063 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 8 ReportingLimit 0.063 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 13 ReportingLimit 0.066 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 18 ReportingLimit 0.066 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 20 ReportingLimit 0.066 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 181 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 182 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 183 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 184 ReportingLimit 0.059 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 185 ReportingLimit 0.059 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 186 ReportingLimit 0.059 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 211 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 212 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 213 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 214 ReportingLimit 0.059 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 215 ReportingLimit 0.059 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 216 ReportingLimit 0.059 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 223 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 224 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 225 ReportingLimit 0.050 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 226 ReportingLimit 0.059 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 227 ReportingLimit 0.059 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 228 ReportingLimit 0.059 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 301 ReportingLimit 1.0 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 302 ReportingLimit 1.0 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 303 ReportingLimit 1.0 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Analytical Results 304 ReportingLimit 1.0 8 This reporting limit exceeds the allowable project reporting limit (corrected
for %moisture and dilution).

Sample Analysis 38 MethodBatch NT5-031615A is missing a sample of QCType MS for
LabAnalysisRefMethodID 8260C

Sample Analysis 38 MethodBatch NT5-031615A is missing a sample of QCType MSD for

4/20/2015 12:51:03 PM
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Data Validation Report

PROJECT/EVENT: Underground Storage Tank Site Investigation Phase Il, Former Makah Air Force Station, Neah
Bay, Washington.
SAMPLING DATE(S): March3-18,2015
ANALYSES: Diesel Range Organics (DRO)and motor oils by NWTPH-Dx;
GasolineRange Organics (GRO) by NWTPH-Gx;
Volatile Organic Compounds by EPA Method 8260;
VolatileOrganic Compounds (low-level) by EPA Method 8260-Selected lon Monitoring (SIM);
Metals (total lead and dissolved manganese) by EPA Method 6020;
Anions (Nitrate, sulfate) by EPA Method 300.0;
Dissolved gases (Methane, ethane, ethane) by RSK-175
LABORATORY: Analytical Resources, Inc (ARI), Tukwila, WA
DATE: May 2015
Reviewer: Jacob Williams

1 Introduction

This report documents the review of the data from the analysis of soil and groundwater samples and the
associated laboratory and field quality control (QC) samples. The samples were analyzed by Analytical Resources,
Inc. (ARI), Tukwila, Washington.

Sample Data No. of Matrix Analyte(s) Method Validation
Group (SDG) Samples Level
AFQ3 1 soil Gasolinerangeorganics NWTPH-Gx EPA Stage 2a

Inaccordancewith the Quality AssuranceProjectPlan Revision 1 (USACE, 2014),analytical data werereviewed
using Automated Data Review (ADR.net) software following EPA’s Stage 2a Data Validation Electronic Process
(S2AVE) as defined in Guidance for Labeling Externally Validated Laboratory Analytical Data (EPA-540-R08-005).

Analytical results are qualified based on the followingguidance:

e QAPP Worksheet #36 — Data Validation Procedures (USACE 2014);

e Department of Defense Quality Systems Manual for Environmental Laboratories, Version 5.0 (July 2013);

e Principles of the most recent version of the Contract Laboratory Program National Functional Guidelines
(NFG); and

e Internal (laboratory) control limits.

Per Worksheet #28 of the QAPP, project-specific quality control (QC) limits are used when evaluatingdata.The
most current availablelaboratory QClimits areused in this data review. All detections below the limit of
quantitation (LOQ) are automatically assigned the “)” flagto indicatethat the valueis estimated. Some data may
be qualified usingthe reviewer’s professional judgment. The conclusions presented herein arebased on the
information availablefor the review. Additional tables and attachments at the end of the narrativeincludethe
following:

e Table 1- Data qualifier definitions;
e Attachment 1 — Output reports generated by ADR.net.

2 Gasoline Range Organics (NWTPH-Gx)

This section describes the data review findings for method NWTPH-Gx.




2.1 Sampling Documentation
All samples were received under proper chain of custody.

2.2 Holding Times and Sample Preservation
Analytical holdingtimes, temperatures, and preservation requirements were met for all samples exceptfor the
following:

SDG ParentSample Flag Notes

AFQ3 AQE1 J- (all detects) Holding time not within limits due to sampling error. Sampler
neglectedto collect sample volume for Gx. Omission was
discovered ~6 weeks after sampling. Extra saved sample was still
analyzedfor Gx, even though the analysisexceeded the holding
time.Adeclinein concentrationis expected after 6 weeks past
the holdingtime due to volatilizationand biological degradation,
howeverthe degree ofdeclineis unknown. Itis likelythe result
wouldbehigherifthe holdingtime wasnot exceeded.

2.3 Laboratory Control Samples (LCS)
One LCS/LCSD pairwas run with each SDG. All LCS % recoveries and RPDs are within control limits with the
following exceptions:

Exceptions: None

2.4 Method Blanks
A minimum of one method blankwas analyzed with each SDG. No target analytes were detected inthe method
blanks.

Exceptions: None

2.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis
One matrix spikeand matrix spike duplicate (MS/MSD) pair was analyzed with each SDG or at a frequency of 1
MS/MSD per 20 samples with the following exceptions:

Exceptions: None

SDG Comments

AFQ3 No MS/MSD was analyzed because sample was analyzed long after all other SDG’s; therefore no MS/MSD was
included withthis SDG. No data qualified because LCS was within control limits.

All MS % recoveries and RPDs are within control limits with the following exceptions:

Exceptions: None

2.6 Laboratory Duplicates
A laboratory duplicatewas notrun. Alaboratory duplicateis notrequired ifa matrix spikeduplicateis run.

2.7 Surrogate Spike Performance
Surrogates were analyzed with every sample. All surrogate % recoveries are withinlaboratory control limits with
the following exceptions:

SDG ParentSample Analyte Flag Notes

AFQ3 AQE1 Trifluorotoluene (TFT) J+ (all detects) Holding time qualifier supersedes
surrogate performance qualifier.

2.8 Trip Blank
Trip blanks arenot required for this analysis.




2.9 Equipment (Rinsate) Blank
Equipment blanks arenot required for this analysis.

2.10 Field Duplicate Samples
The followingfield duplicate(s) were reviewed: None

3 Data Usability Assessment

This section provides an overall quantitativeand qualitativeassessment of the laboratory analytical data and
identifies potential sources of error, uncertainty, and bias thatmay affect the overall usability. The data quality
indicators defined in the QAPP and presented in this sectioninclude precision, accuracy, representativeness,
completeness, and sensitivity.

The overall quality of the data is acceptable.

3.1 Precision

Precisionis evaluated by evaluating duplicate pairssuch as MS/MSD, LCS/LCSD, laboratory duplicates,andfield
duplicatesamples. Duplicate pairs wererun as required by the QAPP, and all MS/MSD, LCS/LCSD, laboratory,and
field duplicates were within the precision criteria with the exception of the following:

e AFQ3 Gx, no MS/MSD was analyzed.

The overall precision of the data setis considered acceptable.

3.2 Accuracy

Accuracy, expressed as %Recovery (%R), was assessed for each method, analyte,and matrix, by comparing
surrogate, MS/MSD, and LCS/LCSD recoveries to the laboratory control limits. Performanceevaluation samples
were not required for the sampling event. All percent recoveries were within control limits with the exception of
the following:

e AFQ3 surrogate %recovery for Gx

3.3 Representativeness

Representativeness was evaluated by ensuringthat approved analytical methods were used, samples were
preserved correctly, and holding times were met. All holdingtimes and temperature requirements were met.
Method blanks were performed at the required frequency and no contaminants were detected. Trip blanks were
analyzed and no contaminants were detected. The criteria for representativeness were within control limits with
the followingexceptions:

e AFQ3 Gx, holdingtime exceeded

3.4 Completeness

Analytical completeness is the percentage of measurements that were judged to bevalid,i.e., not rejected, and
acceptablefor all intended date use. No data were rejected; analytical completeness for this samplingevent is
100%.

3.5 Sensitivity
The analytical methods were selected to provide for sufficientsensitivity for comparison of projectresults to
decisioncriteria.

4 Conclusions and Recommendations

The overall assessmentof data indicates thatthe data reviewed meets project requirements. Sampleresults that
were found to be estimated (J) should beused with caution if results are closeto the regulatory benchmarks. Based
upon the data review performed, all results areconsidered valid and usablefor all purposes.
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Tables

Table 1. Data qualifier definitions.

Flag Description

J The analyte was positivelyidentified; Data are qualified as estimated; it is not possible to assess the
direction ofthe potentialbias. False positives or false negatives are unlikelyto have beenreported.

J+ Data are qualified as estimated, with a high bias likely to occur. False positives or
false negatives are unlikely to have been re ported.

J- Data are qualified as estimated, with a low biaslikelyto occur.

R The sampleresults are rejected due to serious deficiendies in the ability to analyze the sample and meet
qualitycontrol criteria. The presence or absence of the analyte cannot be verified.

u The analyte was analyzed for but wasnot detected above the reported sample quantitation limit.

uJ The analyte was not detected above the reported sample quantitation limit. However, the reported

guantitation limitis approximate and mayor maynot represent the actual limit of quantitation
necessaryto accuratelyand preciselymeasure the analyteinthe sample.




Attachment 1

ADR.net output reports



Data Qualifier Summary

Lab Reporting Batch ID: AFQ3-150518 Laboratory: ARIS
EDD Filename: afq3 eQAPP Name: Makah 20150427
Method Category: VOA
Method: NWTPH-GX Matrix: AQ
3/13/2015 10:10:00
Sample ID:AQE1 Collected: AM Analysis Type:DL Dilution: 25.0
Data

Lab Lab DL RL Review Reason
Analyte Result Qual DL Type RL Type | Units | Qual Code
GASOLINE RANGE ORGANICS 27000 | | 1400 | DL | 6200 | LOQ | ugh | U StoA

* denotes a non-reportable result
Project Name and Number: Task Order 18 - USACE Project: Makah

5/22/2015 9:20:56 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 1 of 2



Data Qualifier Summary

Lab Reporting Batch ID: AFQ3-150518 Laboratory: ARIS
EDD Filename: afq3 eQAPP Name: Makah 20150427

Reason Code Legend

Reason Code Description
StoA Sampling to Analysis Rejection
Surr Surrogate/Tracer Recovery Upper Estimation

* denotes a non-reportable result
Project Name and Number: Task Order 18 - USACE Project: Makah

5/22/2015 9:20:56 AM ADR version 1.9.0.325 (Licensed For Use On USACE Projects Only) Page 2 of 2



QC Outlier Report: HoldingTimes

Lab Reporting Batch ID: AFQ3-150518
EDD Filename: afq3

Laboratory: ARIS
eQAPP Name: Makah 20150427

NWTPH-GX Preparation Method: SW5030B
AQ

Sample ID Type Actual ‘ Criteria ‘ Units Flag

AQE1 (RES) Sampling To Analysis 56.00 14.00 DAYS J- (all detects)

AQE1 (DL) 56.00 14.00 DAYS R (all non-detects)

Project Name and Number: Task Order 18 - Makah

5/21/2015 2:51:20 PM ADR version 1.9.0.325 Page 1 of 1



Surrogate Outlier Report

Lab Reporting Batch ID: AFQ3-150518 Laboratory: ARIS
EDD Filename: afq3 eQAPP Name: Makah 20150427
Method: NWTPH-GX
Matrix:  AQ
Sample ID Sample % Recovery Affected
(Analysis Type) Surrogate % Recovery Limits Compounds Flag
AQE1 Trifluorotoluene (TFT) 162 80.00-120.00 All Target Analytes J+ (all detects)

Project Name and Number: Task Order 18 - Makah
5/21/2015 2:40:14 PM ADR version 1.9.0.325 Page 1 of 1



Field QC Assignments and Associated Samples

EDD File Name: AFQ3-150518
eQapp Name: Makah 20150427

Associated Sample Collection
Samples Date
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EDD Warning Log

Lab Reporting Batch ID: AFQ3-150518

eQAPP: Makah 20150427 Laboratory: ARIS
Table Line Column alue Warning Description
Sample Analysis 38

MethodBatch P1050815A is missing a sample of QCType MS for
LabAnalysisRefMethodID NWTPH-GX

MethodBatch P1050815A is missing a sample of QCType MSD for
LabAnalysisRefMethodID NWTPH-GX

Sample Analysis 38
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APPENDIX F LABORATORY DATA PACKAGES
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