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1 INTRODUCTION

In accordance with the United States Navy’s Range Sustainability Environmental Program
Assessment Policy (RSEPA), the Naval Facilities (NAVFAC) Northwest initiated the Range
Condition Assessment (RCA) 5-Year Review at the Naval Weapons Systems Training Facility
(NWSTF) in Boardman, Oregon. The initial RCA (Naval Facilities Engineering Command
[NFEC], 2004) was to ensure the protection of human health and the environment, and in support
of the sustainment of range operations and access. The primary objectives of the 5-year RCA
review are to:

o Evaluate changes from the previous RCA;

e Determine if further steps are necessary to maintain compliance;

o Evaluate the status and effectiveness of protective measures; and

o Evaluate revisions to the RSEPA Policy Implementation Manual (reference).

The RSEPA Technical Team for the Naval Air Station Whidbey Island (NASWI) Complex
conducted the initial phase of this RCA 5-year review for NWSTF Boardman and determined
that the following additional field work was necessary to obtain data to complete the 5-year
review and assessment of the potential risk for an off-range release of munitions constituents
(MCs) of potential concern:

e Surface soil sampling at four locations for MCs (explosives and nitroguanidine),
perchlorate, and nitrite/nitrate using multi-incremental sampling (MIS) methods;

o Evaluation of the existing wells at NWSTF Boardman to determine their suitability for
inclusion in groundwater monitoring to be conducted as part of the RCA 5-year review
(this evaluation was completed as part of a site visit conducted on June 2 and 3, 2009);

o Installation of two additional monitoring wells near the northern boundary at NWSTF
Boardman; and

e Sampling and analysis of groundwater from the nine existing (including all wells
evaluated and determined to be suitable for sampling during previous field evaluation
described above) and the two newly installed monitoring wells at NWSTF Boardman.

ECC, the prime contractor selected by NAVFAC NW managed these elements of the RCA from
their Lakewood, Colorado office. ECC teamed with the Burns & McDonnell Engineering
Company, Inc. (BMcD) to provide personnel to support the field activities at the NWSTF
Boardman site and to produce the updated Decision Point Two (DP2) Report.

1.1 Project History and Site Description
1.1.1 Site History

NWSTF Boardman is located approximately three miles south of Boardman, Oregon in northern
Morrow County, and encompasses approximately 47,432 acres (Figure 1-1). The site is part of
the Northwest Range Training Complex managed by NASWI, Oak Harbor, Washington. Since
1941, the range has been used as a military training area by the U.S. Army, the U.S. Air Force,

1.0 Introduction.doc 1-1 3/15/2011



Updated Decision Point Two Report
Introduction NWSTF Boardman, Boardman, Oregon

and the U.S. Navy (USN). Currently NWSTF Boardman is an active and operational range
operated by the USN for operational training. Originally, the range encompassed 95,986 acres;
however, in 1960, the range was split into two sections. Ownership of the western section was
transferred to the State of Oregon Department of Veteran Affairs and is listed as a Formerly
Used Defense Site (FUDS). The eastern section of the property was transferred to the USN for
use as an aerial bombing practice range.

The western section was leased to the Boeing Company, which operated the Boardman Space
Age Industrial Park (a test location for jet and rocket engines). Boeing Agri-Industries assumed
management of the lease in 1971 and used the area to produce crops. In 1975, Boeing leased
35,000 acres to P. J. Taggares Farms. In 1986, Boeing developed 4,000 acres as the Boardman
Antenna Test Range. In 2000, Three-Mile Canyon Farms purchased the original Boeing lease
and the property from the Oregon Department of Veteran Affairs, and currently maintains
ownership.

Once the site was split in 1960, the USN used the eastern area as an aerial bombing range for
aircraft located out of NASWI. NWSTF Boardman was used by NASWI for air-to-ground inert
weapons delivery training for the Grumman A-6 Intruder aircraft until May 1996, when the A-6
was phased out.

In one case, documented use of a specific area within the range for open detonation of munitions
has occurred (OB/OD Area of Figure 2-1). Other areas of the range appear to have been used for
undocumented open detonation of munitions prior to USN assuming ownership of the range in
1960. With the exception of emergency responses conducted by NASWI Det or operational
range clearance, munitions treatment no longer occurs on the range. The area is currently used
for operational training by the USN. In the future, operational range uses may include the
Oregon National Guard, as well as other Department of Defense (DoD) agencies.

1.1.2  Migration Pathways/Potential Off-Range Receptors
1.1.2.1 Groundwater

Basalt units of the Columbia River Basalt Group underlie the range at depths ranging from 8 feet
below ground surface (bgs) at BW-2 to 93 feet bgs at the Demolition Area Well. Figure 1-2
shows the surface geology across the range and a geologic cross-section close to the range. The
total basalt thickness is estimated to be 10,000 feet (ft) or more. These basalt units contain
groundwater zones varying from a few ft thick to 300 ft thick. Sediments composed of eolian silt
and sands, fluvial and or glaciofluvial sands and gravels were deposited during of the intervals
between eruptive events. These extensive deposits of sediments also provide an important
source of groundwater for the region. Across the range, groundwater occurs in fractured zones
within the uppermost 10 to 30 ft of basalt at approximately 50 to 100 ft bgs. The upper 5 to 10 ft
of the basalt is comprised of a low permeability basalt unit or a highly weathered clayey basalt
unit. This results in confined groundwater conditions at depth.

In the northern portion of the range (Sections 25, 26, and 27 of Township 4 North, Range 25
East), shallow unconfined groundwater occurs in unconsolidated deposits above the uppermost
basalt unit. The occurrence of this shallow system is due to infiltration of precipitation and
surface water through the unconsolidated sediments until the water encounters the relatively
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impermeable uppermost basalt unit. At BW-5 the depth to water was 59 ft bgs and the top of the
weathered basalt was encountered at 61 ft bgs. At BW-4 the depth to water was 9 ft and the top
of the weathered basalt was encountered at 15.5 ft bgs. BW-4 is located in Juniper Canyon. The
shallow groundwater flows to the north northwest toward the Columbia River at a gradient of
approximately 50 ft per mile.

1.1.2.2 Surface Water

Year round surface water bodies are not present at NWSTF Boardman. The site has two
ephemeral ponds that were man made and intended for livestock. Grazing and livestock use no
longer occurs on the range. These ponds capture seasonal rainwater and provide seasonal water
for wildlife. A seasonal pond fed from onsite water wells is also present, but only contains water
for approximately six to eight weeks in the spring depending on temporal conditions. Runoff
from seasonal rainfall and/or snowmelt is the only natural surface water that occurs on the site.
The closest permanent surface water bodies are the Carty Reservoir and the Columbia River,
approximately two miles to the west and three miles north of the site, respectively.

1.1.2.3 Potential Receptors

Potential exposure routes could include direct contact with surface and subsurface soil, surface
water, and/or ingestion of surface water and groundwater. Potential receptors include any
industrial or construction workers, Navy personnel, researchers, and terrestrial wildlife. Other
potential receptors could include any recreational users or hunters, which have gained access to
the site illegally and may come in contact with contaminated media. Data collected during the
Comprehensive Range Evaluation (CRE) Phase I indicated that on-range source areas were
unlikely to contribute to an off-range release. Furthermore, based on the initial RCA (NFEC,
2004) and the CRE Phase 1 assessment (NFEC, 2006), there currently is no evidence that an off-
range release has occurred. Data gathered from media sampling (surface and subsurface soil
sampling and groundwater sampling) at potential source areas showed no concentrations
exceeding established risk based screening concentrations for any of the full suite of compounds
included in CRE Phase 1 assessment. On-range source areas that have been identified are
located well within the NWSTF Boardman site and away from the range boundary.

1.2 Scope of Work
1.2.1  Monitoring Well Installation

Two new monitoring wells, Border Well 4 (BW-4) and Border Well 5 (BW-5), were installed at
the NWSTF Boardman. Both monitoring wells were placed adjacent to the northern boundary of
the site. These additional wells were installed to provide more complete groundwater data at the
northern boundary of the range to better assess local groundwater flow regimes in this area. The
installation process included monitoring well development and surveying. Additional details are
presented in Section 2.1.1 of this report.
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1.2.2  Groundwater Sampling

Eleven monitoring and supply wells were planned for groundwater sampling at NWSTF
Boardman. This included the two new monitoring wells, plus seven monitoring wells installed in
2005 as part of the CRE, and two historical wells at the site. One of these historical wells was
not sampled due to insufficient water for sample collection. Water samples were analyzed for
explosive compounds, nitroguanidine, perchlorate, nitrate, nitrite, chloride, sulfate, and
bicarbonate alkalinity. Additional details are presented in Section 2.1.2 of this report.

1.2.3  Soil Sampling

Surface soil samples were collected from the following four decision units (DUs) located within
the operational range (see Figure 2-2):

e A former range munitions and scrap consolidation area (DU 4);

e A Potential Fuse Demolition Area (DU 8), where visual evidence of detonation craters
and fragments from kick-out associated with detonation suggested past use of this area
for open detonation of munitions, including fuse components;

e An area west of the current administrative compound (DU 9), that exhibited visual
evidence consistent with past undocumented use of this area for open detonation of
munitions (i.e. detonation craters and fragments of munitions items); and

e The former North Target Area (DU 11), which had been used as an historic range target
area.

Samples were collected using MIS procedures, as described in Worksheet #11 of the project
Quality Assurance Project Plan (QAPP) (ECC/BMcD, 2010), and were analyzed for explosive
compounds, perchlorate, nitrate, and nitrite. Additional details are presented in Section 2.1.3 of
this report.
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2 FIELD INVESTIGATION

This section of the DP2 Report (Update) will address the field investigation activities conducted,
including the monitoring well installation and development, groundwater sampling, and surface
soil sampling. This section will also address decontamination procedures, analytical procedures,
the data quality evaluation, and a discussion of the sampling results.

2.1 Field Investigation Tasks

Section 2.1 describes the field activities performed during June 2010 as part of the Five-Year
Review RCA event. These activities included:

e The collection of surface soil samples, using MIS methodology, from DU 4, DU 8, DU 9,
and DU 11;

o Installation and development of monitoring wells BW-4 and BW-5;
e Collection of groundwater samples from ten of eleven planned wells; and
e Survey of newly installed monitoring wells BW-4 and BW-5 locations.

All procedures for the MIS of surface soil, the installation and development of the new
monitoring wells, and the collection of groundwater samples followed those outlined in
Worksheet #11 of the project QAPP (ECC/BMcD, 2010). The QAPP is included with the
Quality Control Summary Report in Appendix D. Any deviations from Worksheet #11, such as
the development of BW-5, are discussed in the appropriate section of this report.

Figure 2-1 presents the location of all wells planned for groundwater sampling, including the
locations of the two newly installed monitoring wells (BW-4 and BW-5). Figure 2-2 presents the
location of the four DUs where surface soil samples were collected.

2.1.1 Monitoring Well Installation

Between June 1 and June 4, 2010, ECC and BMcD provided oversight for the drilling and
installation of two monitoring wells on the northern boundary of the range as part of the RCA.
Both monitoring wells were installed by Environmental West Exploration, a licensed driller from
Spokane, Washington, in accordance with the Oregon Department of Environmental Quality
(ODEQ) Administrative Rule 690-240. Prior to commencing the field work and drilling
activities, a safety briefing and awareness training session for unexploded ordnance (UXO) and
munitions and explosives of concern (MEC) was conducted at the administration building by
USN personnel onsite. Prior to the drilling rig setting up on location, the ECC UXO technician
surveyed the site and during drilling surveyed the first 5 feet (ft) of the wellbore.

The borings for monitoring wells BW-4 and BW-5 were advanced using a Schramm 300 air
rotary drilling rig equipped with a Tubex XL Type 165/0Odex system and a peripheral Ingersoll
Rand air compressor. The Tubex/Odex system advanced 7.7-inch outside diameter steel outer
casing by using a 6.5-inch diameter air hammer. Both boreholes were logged continuously by an
Oregon registered geologist from drill cuttings from ground surface to total depth.
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Monitoring well BW-4 was drilled first in a drainage feature in the vicinity of an area of
suspected shallow groundwater based on past observation of surface water in a shallow trench
(Figure 2-1). The borehole was advanced to a total depth of approximately 20 ft below ground
surface (bgs). The upper 13 ft of the borehole consisted of silty sand. A layer of caliche gravel
(approximately 0.2 ft thick) was detected at 13 ft bgs that was underlain by a 2.3 ft sand layer.
The weathered basalt was encountered at roughly 15.5 ft bgs. Approximately 4.5 ft of weathered
and fresh basalt was penetrated prior to reaching the total depth of the borehole. Water was
observed at approximately 10 ft bgs during drilling as measured by the driller when encountered.

Following completion of the BW-4 drilling, the monitor well was installed. The well materials
consisted of a 2-inch diameter, schedule 40 polyvinyl chloride (PVC) bottom plug; 10 ft of
0.010-inch machine-slotted, schedule 40 PVC screen; and 10 ft of schedule 40 PVC riser pipe.
The bottom of the well was set at approximately 17.4 ft bgs. The annular space between well
screen and the borehole wall was backfilled with 10-20 Colorado silica sand filter pack to
approximately 5.5 ft bgs. Approximately 3.5 ft of hydrated bentonite chips were placed above
the filter pack to within 2 ft of the ground surface. An above ground completion with a steel
protective cover, concrete pad, and four bollards were installed.

Monitor well BW-5 was drilled on the crest of a hill or dune (Figure 2-1), following the same
UXO clearance procedures. The borehole was drilled to a total depth of approximately 64 ft bgs.
The upper 57.5 ft of the borehole consisted of silty sand. A layer of nodular caliche
(approximately 3.5 ft thick) was detected at 57.5 ft. bgs. This caliche layer forms a local
unconformity with the weathered basalt below the layer. Approximately 3 ft of weathered and
fresh basalt was penetrated prior to reaching the total depth of the borehole.

Droplets of water were observed in the unconsolidated material during logging of the borehole,
but no moisture was noted in the basalt. Since no measureable water was observed during or
directly following drilling, a decision was made to pull the casing up approximately 10 ft and let
the borehole set open overnight. The following morning approximately 3 ft of free water was
measured in the borehole.

Monitor well BW-5 was design to collect the maximum saturated thickness of the water bearing
zone. The monitor well was installed following discussions between NAVFAC Northwest,
ODEQ, ECC, and BMcD to determine the placement depth for the screen. The well materials
consisted of a 2-inch diameter, schedule 40 PVC bottom plug; 10 ft of 0.010-inch machine
slotted, schedule 40 PVC screen; and 55.45 ft of schedule 40 PVC riser pipe. The bottom of the
well was set at approximately 63 ft bgs. The annular space between well screen and the borehole
wall was backfilled with 10-20 Colorado silica sand filter pack to approximately 51 ft bgs.
Approximately 10 ft of hydrated bentonite chips were placed above the filter pack. Due to the
depth of the well, approximately 39 ft of high solids bentonite grout was placed above the
bentonite seal to within 2 ft of the ground surface. A steel protective cover, concrete pad, and
four bollards were installed to complete the monitoring well.

The wells were developed by Environmental West Exploration and BMcD personnel. A
minimum of 24 hours was allowed following completion of the monitoring wells for the proper
curing of materials used in well construction before commencing development. Development
was a two-stage process, with initial development performed using a bailer to surge the well and
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remove sediment from the monitoring well, followed by the use of a submersible pump to
complete development. Monitoring well BW-4 was developed by surging the screened interval
and removing sediments with a weighted bailer. A twelve-volt pump was then used to pump the
monitoring well and complete development. Stabilization readings were also collected during
this phase of the well development process. Monitoring well BW-5 had insufficient water to use
the two-stage development process. Following consultation with the ECC project manager,
monitoring well BW-5 was surged and bailed dry twice on June 4™, removing a total of 5 well
volumes. Monitoring well BW-5 was then bailed dry on June 6" and was allowed to recharge
prior to sampling.

Soil cuttings from these two borings were spread on the ground on the NWSTF Boardman site.
Well development water was containerized in 55-gallon steel drums and staged on-site.

All field documentation related to monitoring well installation and development (drilling logs,
well construction diagrams, and well development forms) is provided in Appendix A of this
report.

2.1.2  Groundwater Sampling

Nine of ten planned monitoring wells were sampled using low-flow sampling procedures from
June 5" through June Sth, 2010. These included monitoring wells BW-1, BW-2, BW-3, BW-4,
BW-5, OB/OD-1, OB/OD-2, OB/OD-3, and the Demo Area Well. In addition, Navy Well #2 at
the Administration Area was sampled from a spigot. There was not sufficient water present to
collect a sample from Navy Well #7. Monitoring well locations are depicted on Figure 2-1.
Water samples were analyzed for explosive compounds, nitroguanidine, perchlorate, nitrate,
nitrite, chloride, sulfate, and bicarbonate alkalinity. Detailed procedures for monitoring well
sampling are presented in Worksheet #11 of the project QAPP (ECC/BMcD, 2010). Appendix B
contains individual well sampling documents and this section describes which QAPP procedure
was used for each well and any deviations from Worksheet #11 that occurred.

Monitoring wells were sampled using low-flow purging procedures and a non-dedicated bladder
pump. Decontamination of the pump assembly is discussed in Section 2.2. The collection of
groundwater samples using the low-flow purging method was ideally accomplished in four
general steps:

o Determine the sustainable purge flow rate for the well;
¢ Obtain a stabilized water level in the well;

o Obtain stabilized water quality parameters; and

e C(Collect groundwater samples.

Stabilization parameters were collected with the use of a multi-probe meter and a flow-through
cell. This facilitated the collection of temperature, pH, specific conductance, salinity, oxidation-
reduction potential, and dissolved oxygen data from each monitoring well sampled with a
bladder pump. In addition, turbidity was also measured. During purging and sampling of each
well, field parameters and water levels were recorded every five minutes on the field
groundwater sampling report form along with the date, time, and other pertinent sampling
information. All data was recorded on both the field groundwater sampling report form and in
the field logbook. Once field parameters stabilize over at least three consecutive readings while
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a stabilized water elevation is maintained, the final set of field parameters were recorded, the
flow-through cell was disconnected and samples for the lab were collected at a pump rate at or
below the rate where water elevation stability was obtained. A final water level after completion
of sampling was also recorded.

Monitoring wells BW-1, BW-2, BW-3, BW-4, OB/OD-3, and the Demo Area Well were all
sampled using the above procedures for sustainable recovery wells. There was sufficient
recharge that these six monitoring wells could be pumped at a constant flow rate, and both the
water level and the field parameters could be stabilized.

Monitoring wells BW-5, OB/OD-1, and OB/OD-2 required the use of low-recovery well
procedures. These three wells yielded insufficient recharge to stabilize the water level above the
pump intake and to stabilize the field parameters, as required when using sustainable recovery
well procedures. Therefore, the low-recovery well procedures specified in Worksheet #11 of the
QAPP were used to complete monitoring well purging. For monitoring wells OB/OD-1 and
OB/OD-2, all required field water quality parameters stabilized prior to sampling; however, the
water level did not stabilize in the case of either monitoring well. All required samples were
collected from both of these wells. Due to the limited amount of water present in monitoring
well BW-5 during development, the ECC project manager directed the field sampling crew to
purge only 1.25 gallons from the well, not stabilize parameters, and then collect samples for
analysis. All required samples were collected from monitoring well BW-5.

Navy Well #7 could not be sampled due to insufficient water in the well. During purging, the
water level did not stabilize. In addition, the field crew noted that the water had a gray color,
foul odor, and dissolved oxygen was below normal site conditions (0.03 milligrams per liter
[mg/L] compared to 3 to 10 mg/L). The ECC and NAVFAC project managers made a decision
to suspend pumping, use a bailer to purge the well dry, and then check for recharge the next day.
The purging of Navy Well #7 was performed on June 7". The well was checked the next day
and there was no recharge to the well.

Navy Well #2 was sampled from a tap at the Administration Area. Water was run from the
spigot for approximately five minutes, during which time the well pump turned on.
Approximately three gallons of water was purged during this process. Water samples were
collected in a graduated cylinder for the determination of field parameters. It was not possible to
take measurements of water levels or total depth, due to the physical configuration of the well.

Quality control samples, including field duplicates and matrix spike/matrix spike duplicate
(MS/MSD) samples, were collected during the groundwater sampling. Rinsate blanks were also
collected from non-dedicated bladder pumps by pumping deionized water through the pump.
These rinsate blanks were sent to the laboratory and analyzed for the same suite of analytes
collected from the monitoring wells. Temperature blanks were placed in each cooler shipped to
the analytical laboratory

Investigative derived waste (IDW) consisting of approximately 25 gallons of purged
groundwater was stored in labeled DOT approved drums on-site along with 55 gallons removed
during well development. All field documentation related to the groundwater sampling
(monitoring well sampling reports, logbook notes, and calibration forms) are provided in
Appendix B of this report.
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2.1.3  Soil Sampling

Surface soil samples were collected from the four DU grids (DU 4, DU 8, DU 9, and DU 11).
The locations are shown on Figure 2-2. All soil samples were collected on June 4, 2010 using
MIS procedures described in Worksheet #11 of the project QAPP (ECC/BMcD, 2010).
Following UXO clearance, the four DU grids were laid out by ECC and NAVFAC personnel.
The four corner stakes of each DU were then surveyed by ECC personnel using a hand-held
Global Positioning System (GPS) to accurately delineate grid boundaries. A minimum of one-
hundred sample locations were then marked and individually cleared for UXO within each DU
grid. DU 8 and DU 9 were staked out as 100 ft squares, while DU 4 and DU 11 were staked as
69 by 159 ft rectangles. Figures 2.2a and 2.2b outline the shape of the units.

Soil samples were collected using a Cold Regions Research and Engineering Laboratory
(CRREL) MIS tool. The MIS tool was assembled with a sample head of five centimeters (cm) in
length and 1.75 cm in diameter. Crew members sampled using an alternating sample path
covering all flagged sample locations within a DU for each location. The samples were
composited into clean Ziploc storage bags and placed onto ice immediately after collection.
These samples were shipped to the analytical laboratory, where they were analyzed for
explosives, perchlorate, nitrate, and nitrite.

A field duplicate sample was collected at DU 9 to determine the precision and reproducibility of
sample collection and analytical results. The primary sample from each location within the grid
was collected as well as the duplicate sample at each of the same locations within the grid. The
duplicate sample was collected in the same manner and placed in a separate container. This
sample volume was sent to the laboratory and analyzed for the same parameters as the original
sample. To provide information on any matrix interferences encountered during sample
preparation and/or analysis, a MS/MSD was analyzed. The analytical laboratory prepared the
MS/MSD sample by splitting one of the primary composite samples into three aliquots from a
selected DU; therefore, a separate MS/MSD sample was not collected in the field in a separate
sample container.

Field documentation related to the soil sampling is provided in Appendix C of this report.

2.2 Decontamination Procedures

All non-dedicated drilling and sampling equipment was decontaminated before drilling each new
boring and prior to leaving the site. Hot, pressurized water was used to remove all visible soil
and contamination from equipment, augmented by use of a stiff-bristled brush as necessary.
Wastewater resulting from decontamination procedures was containerized, characterized, and
disposed of in accordance with USN protocols.

The non-dedicated bladder pump used for groundwater sampling was decontaminated by
pumping a mixture of deionized water and non-phosphate laboratory-grade detergent through the
pump. The pump was then rinsed by pumping several liters of deionized water through the

pump.

Because all soil samples collected within any DU were composited, there was no requirement to
decontaminate the CRREL MIS tool between increments. However, the CRREL MIS tool was
decontaminated between each of the four DUs. The cleaning process involved first removing all

2.0 Field Investigation.doc 2-5 3/15/2011



Updated Decision Point Two Report
Field Investigation NWSTF Boardman, Boardman, Oregon

adhering soil, then rinsing the sampling head with clean water, and finally rinsing the head with
acetone.

A more detailed discussion of the decontamination procedures is found in Worksheet #11 of the
project QAPP (ECC/BMcD, 2010).

2.3 Analytical Procedures

Per the project-specific QAPP, samples were collected and analyzed for the following:

e 8330B (nitroaromatics/nitramines),

e 8330Modified (M) (nitroguanidine),

e 6850 (perchlorate), and

e General chemistry methods (bicarbonate alkalinity, chloride, nitrate-nitrite, sulfate).

The scope of the project originally included total and dissolved RCRA metals. The February
2006 CRE Decision Point 2 document (NFEC, 2006) did not include RCRA metals when
sampling the wells. Since the update to the Decision Point document was designed to only
update the prior analytical, metals were removed from the scope of the sampling.

Analyses were performed by Test America — Sacramento. Locations of sample collection,
corresponding sample identifications, and the required analyses are listed in Table 1-1 of the
Quality Control Summary Report (QCSR), which is provided as Appendix D.

2.4 Data Quality Evaluation

Results for nitroguanidine and nitrobenzene in sample DU08-060410-001 were rejected (R) due
to low MS/MSD recoveries. The nitroguanidine results for samples BW05-060710-001, BW04-
060710-001, DAW-060810-001 and rinsate blank RB02-060710-001 were rejected (R) due to
extraction holding times being exceeded. The impact to project objectives is believed to be
minimal because these compounds were not detected in any other project samples. All other data
are valid for use as qualified. No analytes were detected above the project screening values.
Validation activities are detailed in the QCSR (Appendix D).

2.5 Sampling Results
2.5.1 Groundwater Sampling Results

Groundwater samples collected from wells at the site were evaluated for perchlorate, explosive
compounds, and selected anions (bicarbonate alkalinity, chloride, nitrate-nitrite, and sulfate).
The analytical results for the ten wells sampled are presented in Table 2-1. Table 2-2 presents
positive detections only, which are summarized in the following bullets:

e Perchlorate was detected in all monitoring wells, except for BW-3, OB/OD-1, and the
Demo Area Well. Concentrations ranged from 0.68 micrograms per liter (ug/L) at
OB/OD-2 to 4.4 ng/L at BW-5. All detected concentrations for perchlorate were below
the screening concentration value of 15 pg/L.
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e Explosive compounds were detected at monitoring well BW-5. Nitroglycerin was
detected at a concentration of 0.690 pg/L (method detection limit [MDL] - 0.15 pg/L)
and octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) was detected at a concentration
0f 0.059 pg/L (MDL - 0.027 ng/L). BW-5 is in the northeast corner of the range and
distant from all range related activities.

e All four anions were detected at virtually all the monitoring wells. The only exception
was that nitrate-nitrite was not detected at monitoring well BW-3. At the nine monitoring
wells where nitrate-nitrite was detected, the concentrations ranged from 0.065 mg/L at
OB/OD-1 to 54.20 mg/L at BW-4.

2.5.2 Soil Sampling Results

Surface soil samples collected from the four DUs at the site were evaluated for perchlorate,
explosives, and nitrate-nitrite. The analytical results for the DUs are presented in Table 2-3.
Table 2-4 presents positive detections only, which are summarized in the following bullets:

o Perchlorate was not detected in surface soil at any of the DUs.

e The explosive compounds hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) and/or tetryl were
detected in soil samples collected at DU 8 and DU 9. RDX was detected at DU 9 ata
concentration of 0.041 milligrams per kilogram (mg/kg). The concentration of RDX in
the duplicate soil sample collected at DU 9 was 0.044 mg/kg. RDX was not detected at
DU 8. Tetryl was detected at both DU 8 and DU 9 at concentrations of 1.40 mg/kg and
0.41 mg/kg, respectively. The concentration of tetryl in the duplicate sample collected at
DU 9 was 2.40 mg/kg.

o Nitrate-nitrite was detected at all four DUs. Concentrations ranged from 2.8 mg/kg at
DU 8 to 10.7 mg/kg at DU 11.
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3 PRELIMINARY SCREENING

This updated preliminary screening synopsis (PSS) has been prepared to aid in the determination
of potential MC migration off site. The following sections present a comparison of the analytical
results with RSEPA target compound screening levels.

3.1 Comparison of Sampling Results to Screening Values

RSEPA target compound screening levels for groundwater are presented in Table 3-1 and
RSEPA target compound screening levels for soil are presented in Table 3-2. These screening
levels are based on United States Environmental Protection Agency (USEPA) Regional
Screening Levels (RSLs) and the USEPA interim drinking water health advisory for perchlorate
(USEPA, 2010 and 2008).

3.1.1 Comparison of Groundwater Sampling Results to RSEPA Screening Values

Groundwater sampling results were compared to RSEPA target analyte screening values in
accordance with RSEPA policy. HMX and nitroglycerin were detected in the groundwater
sample collected from one monitoring well (BW-5). Perchlorate was detected in groundwater
samples collected from most of the monitoring wells at the range. None of these detections
exceeded screening levels for tap water (Tables 2-2 and 3-1).

3.1.2  Comparison of Soil Sampling Results to RSEPA Screening Values

Soil sampling results were compared to RSEPA target analyte screening values in accordance
with RSEPA policy. RDX and tetryl were detected in surface soil collected at two of the four
DUs sampled at the site. None of these detections exceeded screening levels for either
residential or industrial soil (Tables 2-4 and 3-2).
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4 OPERATIONAL RANGE SITE MODEL

4.1 Review and Update of Existing Operational Range Site Model

An Operational Range Site Model (ORSM) was developed for NWSTF Boardman in the original
RCA (NFEC, 2004). The ORSM is analogous to a Conceptual Site Model (CSM) and aids in the
following:

o Identifies types and locations of known or suspected sources of contamination;

o Identifies pathways for release, migration, or potential exposure to contaminants or
hazards; and

o Identifies receptors and the associated exposure routes by which the receptors may come
into contact with the contaminants or hazards.

The original ORSM for NWSTF Boardman included two primary historical and current
munitions-related activities (weapons training and historical munitions treatment). Weapons
training and munitions treatment are the primary activities. Within the weapons training activity,
two primary source types are present, impact/target areas and aerial bombing ranges. The
primary sources included in the munitions treatment activity include munitions consolidation
areas MEC and documented and undocumented open detonation areas. The weapons training
activity is both historical and current in nature, while the munitions treatment is primarily
historical with limited open detonation operations currently conducted to support operational
range clearance and emergency responses.

Primary release mechanisms for impact/target area include firing and the associated incomplete
detonation, dud-fired and complete detonation elements. The aerial bombing release
mechanisms also include incomplete detonation, dud-fired, and complete detonation elements
linked with dropping the munitions. Kick-outs/incomplete detonation and burning are the
mechanisms associated with the OB/OD areas. Expected munitions contamination includes
MEC and MEC components, frag, unfired munitions, incompletely treated munitions, and MC.
Secondary sources included surface soil, subsurface soil, and MC.

Transport and migration mechanisms include human activities, run-off (in the form of
precipitation and snow melt), erosion, and percolation. Exposure media include the ground
surface, subsurface soil/sediment, inland surface water and associated sediment, and
groundwater. Exposure routes include direct contact with surface and subsurface soil, and
surface water. Ingestion of surface water and groundwater are additional exposure routes.

Receptors include workers (both industrial and construction), Navy personnel, researchers, and
terrestrial wildlife. Other potential receptors, such as recreational users and hunters are restricted
from the area, but could be subject to contaminated media if they access the area illegally.

As part of the ORSM review conducted in conjunction with the original PSS, the ORSM was
updated with the recommendation that all the receptor blocks for dermal exposure and ingestion
of inland surface water and ingestion of groundwater be removed. This was the result of a lack
of any MC compounds in groundwater at any source area well, as well as the fact that no surface
water exists at any of these locations, nor does groundwater use occur at any of these locations.
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The revised ORSM was included as Figure 4-2 in the 2006 DP2 Report (NFEC, 2006). This
figure is included in Appendix E of this document.

4.2 Operational Range Site Model Review

In support of this updated DP2/PSS, the NWSTF Boardman ORSM was reviewed. The ORSM
continues to accurately reflect site conditions regarding known or suspected sources of
contamination, pathways for the release, migration, and potential exposure to contaminants, and
the identification of receptors and associated exposure routes. A minor revision to the ORSM
document was necessary to reflect the lack of landfill or munitions burial areas on the range
based on current data.
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S DECISION POINT TWO (UPDATED)

The ultimate purpose of the DP2 of the RSEPA process for NWSTF Boardman is to answer the
question: Is there likely to be an off-range release that poses a potential risk to human health
and the environment? The following subsections examine the data collected during this updated
DP2 investigation and answer this question.

5.1 Is There Likely to be an Off-Range Release That Poses a Potential Risk to Human
Health and the Environment?

The soil and groundwater data collected during this updated DP2 investigation indicate that
NWSTF Boardman potential source areas are not likely to contribute to an off-range release of
MC at concentrations which exceed RSEPA screening levels. RDX and/or tetryl were detected
in soil samples collected at DU-8 and DU-9. In the case of RDX, the concentrations were below
the RSEPA screening levels (there is no screening level for tetryl). Both of these DUs are
located inside the NWSTF Boardman boundary and several thousand feet away from the
northern range boundary. Migration of contaminants to underlying water bearing deposits would
be extremely unlikely given site conditions. Only one boundary well had detections of MC in
groundwater; HMX and nitroglycerin were detected at monitoring well BW-5.  These
concentrations were both below the RSEPA screening levels.

5.2 Is Further Analysis Required to Assess Risk of Potential Off-Range Release?

Analytical data for soil and groundwater samples collected as part of this updated DP2 indicate
there is no potential for off-range releases at NWSTF Boardman at concentrations which exceed
the RSEPA screening levels. Further analysis to assess risk of potential off-range release at this
time is not warranted.

5.3 Decision Point 2 Update Recommendations

Based upon the results of both soil and groundwater sampling conducted in conjunction with this
DP2 update, no additional sampling is necessary. The RSEPA policy requirement for a RCA
5-year review should be completed in 2010. The results of this DP2 update should be
incorporated into the RCA.

5.4 Protective Measures

The RSEPA Technical Team generated a table of recommended protective measures that
enhance range sustainment and provide for a more secure operational environment in compliance
with Navy and DoD policy. These protective measures were included in Table 5.1 of the 2006
DP2 Report (NFEC, 2006). Table 5.1 is included in Appendix E of this report.

Additional protective measures are only implemented when evidence of an off-range release has
occurred or there is a substantial threat of an off-range release. Since soil and groundwater
analytical results presented in this report indicate that there is neither evidence of, nor a
significant threat of an off-range release, additional protective measures beyond those
recommended in Table 5.1 are not required.
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Analytical Results - Water
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Sample ID:

Laboratory ID:

RB01-060410-001

Rinsate Blank
GOF080568-001

BW01-060510-001

GOF080568-002

BW01-060510-001D
Field Duplicate
GOF080568-003

BW03-060510-01

GOF080568-004

BW02-060510-001

GOF080568-005

OB/OD03-060610-001

GOF080568-006

OB/OD01-060610-001

GOF080568-007

OB/OD02-060610-001

GOF080568-008

Sample Date: 6/4/2010 6/5/2010 6/5/2010 6/5/2010 6/5/2010 6/6/2010 6/6/2010 6/6/2010
SDG: GOF080568 GOF080568 GOF080568 GOF080568 GOF080568 GOF080568 GOF080568 GOF080568
Compound Units|
Perchlorate
Perchlorate [ug/L | 0.50 U 2.3 2.4 0.50 U 3.5 1.5 0.50 U 0.68
Explosives
Nitroguanidine ug/L 20 U] 20 U] 20 U] 20 U 20 U 20 U 20 U 20 U
4-Amino-2,6-dinitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U 0.15 U
2-Amino-4,6-dinitrotoluene ug/L 0.29 U 0.29 U 0.29 U 0.30 U 0.29 U 0.29 U 0.29 U 0.30 U
1,3-Dintrobenzene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U 0.15 U
2,4-Dinitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U 0.15 U
2,6-Dinitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U 0.15 U
HMX ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U 0.15 U
Nitrobenzene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U 0.15 U
Nitroglycerin ug/L 0.97 U 0.98 U 0.98 U 0.99 U 0.97 U 0.98 U 0.96 U 1.00 U
4-Nitrotoluene ug/L 0.97 U 0.98 U 0.98 U 0.99 U 0.97 U 0.98 U 0.96 U 1.00 U
2-Nitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U 0.15 U
3-Nitrotoluene ug/L 0.48 U 0.49 U 0.49 U 0.50 U 0.48 U 0.49 U 0.49 U 0.50 U
RDX ug/L 0.24 U 0.24 U 0.24 U 0.25 U 0.24 U 0.24 U 0.24 U 0.25 U
Tetryl ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U 0.15 U
1,3,5-Trinitrobenzene ug/L 0.097 U 0.098 U 0.098 U 0.099 U 0.097 U 0.098 U 0.096 U 0.10 U
2,4 ,6-Trinitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U 0.15 U
Anions
Bicarbonate Alkalinity mg/L 189 188 131 147 175 167 183
Chloride mg/L 53.9 53.8 62.4 53.5 19.6 45.8 9.4
Nitrate-Nitrite mg/L 0.050 U 9.3 9.5 0.050 U 334 6.1 0.065 3.7
Sulfate mg/L 108 108 187 62.8 54.3 121 40.2
Notes:
Reportable detections are in
BOLD font.
ID = Identification
J = Estimated

MDL = Method Detection Limit

J = Estimated

SDG = Sample Delivery Group

U = Not detected.
ug/L = Micrograms per Liter
mg/L = Milligrams per Liter
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Sample ID:  NV02-060610-001 BW05-060710-001 | BW04-060710-001 RB02-060710-001 DAW-060810-001
Rinsate Blank DEMO ATLAS WELL
Laboratory ID: GOF080568-009 GOF090497-001 GOF090497-002 GOF090497-003 GOF100530-001
Sample Date: 6/6/2010 6/7/2010 6/7/2010 6/7/2010 6/8/2010
SDG: GOF080568 GOF090497 GOF090497 GOF090497 GOF100530
Compound Units
Perchlorate
Perchlorate [ug/L | 2.60 | 4.4 | 2.5 | 0.50 U | 0.50 U
Explosives
Nitroguanidine ug/L 20 U] 20 uJ 20 uJ 20 uJ 20 uJ
4-Amino-2,6-dinitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
2-Amino-4,6-dinitrotoluene ug/L 0.30 U 0.30 U 0.30 U 0.29 U 0.31 U
1,3-Dintrobenzene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
2,4-Dinitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
2,6-Dinitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
HMX ug/L 0.15 U 0.059 J 0.15 U 0.15 U 0.15 U
Nitrobenzene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Nitroglycerin ug/L 1.00 U 0.690 J 1.00 U 0.97 U 1.00 U
4-Nitrotoluene ug/L 1.00 U 1.00 U 1.00 U 0.97 U 1.00 U
2-Nitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
3-Nitrotoluene ug/L 0.50 U 0.50 U 0.50 U 0.48 U 0.51 U
RDX ug/L 0.25 U 0.25 U 0.25 U 0.24 U 0.26 U
Tetryl ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,3,5-Trinitrobenzene ug/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
2.,4,6-Trinitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Anions
Bicarbonate Alkalinity mg/L 148 133 156 5.0 U 191
Chloride mg/L 30.9 94.9 62.7 1.0 U 30.2
Nitrate-Nitrite mg/L 17.4 41.50 54.20 0.050 U 0.12
Sulfate mg/L 44.0 88 101 1.0 U 109
Notes:
Reportable detections are in
BOLD font.
ID = Identification
J = Estimated
MDL = Method Detection Limit
J = Estimated

SDG = Sample Delivery Group
U = Not detected.

ug/L = Micrograms per Liter
mg/L = Milligrams per Liter
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Sample ID:| BW01-060510-001 |BW01-060510-001D| BWO03-060510-01 | BW02-060510-001 [ OB/OD03-060610-001| OB/OD01-060610-001| OB/OD02-060610-001
Field Duplicate
Laboratory ID:[ GOF080568-002 GOF080568-003 GOF080568-004 GOF080568-005 GOF080568-006 GOF080568-007 GOF080568-008
Sample Date: 6/5/2010 6/5/2010 6/5/2010 6/5/2010 6/6/2010 6/6/2010 6/6/2010
SDG: GOF080568 GOF080568 GOF080568-004 GOF080568 GOF080568 GOF080568 GOF080568
Compound Units Screening Values
Perchlorate
Perchlorate | ug/L | 15 2.3 2.4 | 0.50 U] 3.5 | 1.5 0.50 U 0.68
Explosives
HMX ug/L 1,800 0.15 U 0.15 §] 0.15 U 0.15 ] 0.15 U 0.14 ] 0.15 U
Nitroglycerin ug/L 3.7 0.98 U 0.98 ) 0.99 U 0.97 U 0.98 U 0.96 U 1.00 U
Anions
Bicarbonate Alkalinity mg/L N/A 189 188 131 147 175 167 183
Chloride mg/L N/A 53.9 53.8 62.4 53.5 19.6 45.8 9.4
Nitrate-Nitrite mg/L| 58,000/ 3,700 9.3 9.5 0.050 U 33.4 6.1 0.065 3.7
Sulfate mg/L N/A 108 108 187 62.8 54.3 121 40.2

Notes:

Reportable detections are in BOLD font.

ID = Identification
J = Estimated

MDL = Method Detection Limit

N/A = Not Applicable

SDG = Sample Delivery Group

U = Not detected.

ug/L = Micrograms per Liter
mg/L = Milligrams per Liter
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Sample ID:

Laboratory ID:

NV02-060610-001

GOF080568-009

BW05-060710-001

GOF090497-001

BW04-060710-001

GOF090497-002

DEMO ATLAS WELL
DAW-060810-001
GOF100530-001

Sample Date: 6/6/2010 6/7/2010 6/7/2010 6/8/2010
SDG: GOF080568 GOF090497 GOF090497 GOF100530
Compound Units Screening Values
Perchlorate
Perchlorate | ug/L | 15 2.60 4.4 2.5 0.50 U
Explosives
HMX ug/L 1,800 0.15 0.059 J 0.15 0.15 U
Nitroglycerin ug/L 3.7 1.00 0.690 J 1.00 1.00 U
Anions
Bicarbonate Alkalinity mg/L N/A 148 133 156 191
Chloride mg/L N/A 30.9 94.9 62.7 30.2
Nitrate-Nitrite mg/L| 58,000/ 3,700 17.4 41.50 54.20 0.12
Sulfate mg/L N/A 44.0 88 101 109

Notes:

Reportable detections are in BOLD font.

ID = Identification
J = Estimated

MDL = Method Detection Limit

N/A = Not Applicable

SDG = Sample Delivery Group

U = Not detected.

ug/L = Micrograms per Liter
mg/L = Milligrams per Liter
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Sample ID:| DU09-060410-001 | DU09-060410-001D | DU08-060410-011 DU04-060410-001 DU11-060410-001
Field Duplicate
Laboratory ID:| GOF080568-010 GOF080568-011 GOF080568-012 GOF080568-013 GOF080568-014
Sample Date: 6/4/2010 6/4/2010 6/4/2010 6/4/2010 6/4/2010
SDG: GOF080568 GOF080568 GOF080568 GOF080568 GOF080568
Compound Units
Perchlorate
Perchlorate | ug/kg | 6.2 U | 5.6 U | 5.8 U 5.4 U 5.4 U
Explosives
Nitroguanidine mg/kg 0.2500 U 0.25 U 0.25 UR 0.25 U 0.25 U
4-Amino-2,6-dinitrotoluene mg/kg 0.25 uJ 0.25 uJ 0.24 uJ 0.25 uJ 0.24 uJ
2-Amino-4,6-dinitrotoluene mg/kg 0.25 uJ 0.25 U 0.24 uJ 0.25 U 0.24 U
1,3-Dintrobenzene mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
2,4-Dinitrotoluene mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
2,6-Dinitrotoluene mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
HMX mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
Nitrobenzene mg/kg 0.25 U 0.25 U 0.24 UR 0.25 U 0.24 U
Nitroglycerin mg/kg 0.50 U 0.50 U 0.48 uJ 0.50 U 0.48 U
2-Nitrotoluene mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
3-Nitrotoluene mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
4-Nitrotoluene mg/kg 0.50 U 0.50 U 0.48 uJ 0.50 U 0.48 U
RDX mg/kg 0.041 J 0.044 J 0.24 uJ 0.25 U 0.24 U
Tetryl mg/kg 0.41 J 2.40 J 1.40 J 0.25 U 0.24 U
1,3,5-Trinitrobenzene mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
2.,4,6-Trinitrotoluene ma/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
Anions
Nitrate-Nitrite | malkg | 3.5 | 5.7 | 2.8 3.5 10.7

Notes:

Reportable detections are in BOLD font.

ID = Identification

J = Estimated

MDL = Method Detection Limit

J = Estimated

R = Rejected

SDG = Sample Delivery Group
U = Not detected.

ug/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
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Table 2-4
Detections - Soil
Updated Decision Point Two Report

NWSTF Boardman, Oregon

Sample ID:

Laboratory ID:

DU09-060410-001

GOF080568-010

DU09-060410-001D
Field Duplicate
GOF080568-011

DU08-060410-011

GOF080568-012

DU04-060410-001

GOF080568-013

DU11-060410-001

GOF080568-014

Sample Date: 6/4/2010 6/4/2010 6/4/2010 6/4/2010 6/4/2010
SDG: GOF080568 GOF080568 GOF080568 GOF080568 GOF080568
Compound Units Screening Values
Explosives
RDX mg/kg 55 0.041 J 0.044 J 0.24 uJ 0.25 u 0.24 u
Tetryl mg/kg N/A 0.41 J 2.40 J 1.40 J 0.25 U 0.24 U
Anions
Nitrate-Nitrite [mg/kg| 130,000/7,800 | 3.5 5.7 2.8 3.5 10.7
Notes:

Reportable detections are in BOLD font.
ID = Identification

J = Estimated

MDL = Method Detection Limit

J = Estimated

SDG = Sample Delivery Group

U = Not detected.

ug/kg = micrograms per kilogram

mg/kg = milligrams per kilogram
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Table 3-1

Screening for MCs in Groundwater Samples
Updated Decision Point Two Report
NWSTF Boardman, Oregon

Munitions Tap Water Exceeds Screening Value List Locations of
Constituent (ug/L) (Yes/No) Exceedances
HMX 1,800 (Note 1) No N/A
Nitroglycerin 3.7 (Note 1) No N/A
Perchlorate 15 (Note 2) No N/A

N/A - Not applicable

1. Value from USEPA Regional Screening Level Table (May 2010)
2. Value from USEPA Interim Drinking Water Health Advisory for Perchlorate, EPA 822-R-08-025,
Office of Water, Washington, D.C. (December 2008)
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Table 3-2

Screening for MCs in Surface Soil Samples
Updated Decision Point Two Report

NWSTF Boardman, Oregon

Munitions Soil Residential Soil Industrial |Exceeds Screening| List Locations of
Constituent (mg/kg) (mg/kg) Value (Yes/No) Exceedances
No, Residential
RDX 5.5 24 No, Industrial N/A
No, Residential
Tetryl 240 2,500 No, Industrial N/A

N/A - Not applicable

1. Residential and industrial soil screening levels taken from USEPA Regional Screening
Level Table (May 2010)
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Note:

Figure from the Comprehensive Range
Evaluation, NWSTF Boardman Preliminary
Screening Synopsis, Decision Point Two Report, —_——
US Navy, February, 2006. 4
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Cross-section location

Source: Lower Umatilla Groundwater Technical Report (1995)
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EXHIBIT MAP

£CC

NAVAL WEAPONS SYSTEM TRAINING CENTER
BOARDMAN, MORROW CONTY, OREGON

OREGON STATE PLANE COORDINATES NORTH ZONE

Point Northing* Easting* Elev. Description Latitude Longitude Convergence—Angle Scale—Factor
1101 781361.802 8425469.163 484.31 PM—15 CON 45°48°23.4715” 119°37°26.7097" 0°37'16.2694” 0.999956564220
1102 781361.755 8425468.653 487.00 PM—15 TOP 45°48°23.4711” 119°37°26.7169” 0°37°16.2643” 0.999956564198
1103 781360.737 8425483.489 487.63 PM—15-S TOP 45°48°23.4595” 119°37°26.5076” 0°37°16.4127" 0.999956563569
1104 781360.818 8425483.314 484.72 PM—15-S TOP 45°48°23.4603” 119°37°26.5101” 0°37’16.4109” 0.999956563613
1109 781263.245 8418566.182 467.47 PM—16—-S CON 45°48°23.2260” 119°39°04.1659” 0°36°07.1548” 0.999956550939 DATUM: NAVD 1988
1110 781263.328 8418566.317 470.42 PM—16—-S TOP 45°48°23.2268" 119°39°'04.1640" 0°36°’07.1561” 0.999956550983 POINT F 517, USGS
1111 781258.077 8418554.258 469.65 PM—16 TOP 45°48°23.1762" 119°39°'04.3350" 0°36°07.0349” 0.999956548246 QUAD— CLARKE(1993)
1112 781258.182 8418554.255 467.64 PM—16 CON 45°48°23.1575” 119°39°04.3353" 0'36°07.0346” 0.999956547235 ELEV=478.28
1116 781183.343 8412713.267 445.95 PM—17 CON 45°48°23.0361” 119°40°26.7966" 0°35°’08.5543” 0.999956540668
1117 781183.340 8412713.595 448.41 PM—17 TOP 45°48°23.0360” 119°40°26.7920" 0°35°08.5576” 0.999956540664
1118 781182.424 8412689.049 449.10 PM—17-S TOP 45°48°23.0294” 119°40'27.1386" 0°35’08.3117” 0.999956540309
1119 781182.380 8412688.897 446.23 PM—17—-S CON 45°48°23.0290” 119°40°'27.1407" 0°35°’08.3102” 0.999956540286
* COORDINATES ARE INTERNATIONAL FEET
NOT TO SCALE

Point Northing Easting Elev. Description Latitude Longitude Convergence—Angle Scale—Factor
1107 779695.600 8423653.168 450.93 BW—4 CON 45°48°07.2161" 119°37°52.5969" 0°36°57.9105" 0.999955688001
1108 779695.525 8423653.392 453.79 BW—4 TOP 45°48°07.2153” 119°37°'52.5937" 0'36°57.9128" 0.999955687960 1110 1102
1113 781134.064 8415319.254 472.42 BW—-5 CONC 45°48°22.2850” 119°39°50.0180" 0°35'34.6371” 0.999956500049 WELL PM—16—S WELL PM—15
1114 781133.716 8415319.015 475.32 BW-5 TOP 45°48°22.2815” 119°39°50.0215" 0'35°34.6347" 0.999956499865 TOP OF WELL TOP OF WELL
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KENNEWICK, WASHINGTON 99336
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JUNE 16, 2010 10—-053A
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FIELD GROUND-WATER SAMPLING REPORT

DATE: _&/&M10 SITE: MWSTF Boardman
PROJECT NUMBER: _563170  WEATHER: _ Sunny 75F wind 5-20 W
WELL NUMEBER DEPTH TO WATER (ft):
BW-01
TOTAL DEPTH {ft):
PURGING
CASING VOLUME CALCULATION: ft of water in casing X

Equipment Used: Dedicated Bladder Pump  [Nondedicated Bladder Pumpg|  Bailer Other

§2.29

gallonsffoot =

10558  WELL DIAMETER (inches): 2.0

PID READING at WELL HEAD {ppm): M/A

total gallons/casing volume

Time | o) pow o | Temp | Conductivity | Sality | Tubidty | ORP | DO. Dapth to
(24 br) (gals) | {mmin) () (mmhosfem) | (ppt) (NTU=) {mi) {mgiL) it TOC)
1050 I 300 6.55 17.53 0.808 0,40 65,7 80.7 4 B5 52.40
1055 0.40 300 6.76 17.51 0.806 0.40 59.8 55.0 3.85 52.40
1100 0,80 300 6,64 17.05 0.803 0.40 28,7 48.3 3.28 52.44

| 1105 1.20 300 6.58 17.08 0.802 0.40 20.8 421 318 62.43
1110 1.60 300 6.50 17.05 0.804 040 | 288 36.0 3.16 52.44
1115 2.00 300 647 17.09 0.805 0.40 9.29 31.0 3.22 52.43

1120 2.40 300 .45 17.10 0.8086 0.40 8.19 288 3.25 62.43
1125 2.80 300 6.44 17.11 0.807 0.40 8.37 275 3.30 52.43
Continued on back (circle ong) yes / H
SAMPLIMNG Equipment Used: [Same a&_;l:l:_:n-_'_él Other
Sample | Total Temp | =9 | sainity | Turbidity | ORP po. | Hepthio
Time Furged pH (C) (mmhos/ (ppt) (NTUs} (mv) (mgiL) Water Obs.
(24 hr) (gals) i) PP 4 HTOC)
1135 2.80 B.44 17.11 0807 0.40 8.3r7 275 3,30 ad.43 clear
FERROUS IRON {ma/L): MIA ALKALINITY (mgiL): __NSA  IDW TOTAL: __2.80
FINAL DEFTH TO WATER (ft TOC): _52.45 TIME FINAL DEPTH TAKEN: 1140

SAMPLE ID:

BW01-080510-001

SAMPLE ID FOR QC:

BW01-080510-0010D

FARAMETERS REQUESTED FOR AMALYSIS: Explosives, Mitrequanidine, Perchlorate, Mitrate, Mitrite, Chionde, Sulfals,
Bicarbonate_and Adkalinity

D0 METER MODEL Mo,

ORP METER MODEL Mo, Y3l 556 MPS FLOW CELL TYPE.: 500 mk

[y

DO CHECK IM AIR: Before, 90,7 After;  OL G

CHECKED FLOW THROUGH CELL FOR LEAKS: M COMMENTS:
MNAME SIGHNATURE

FREFARED: Lewis Turner

DATE
G510

REVIEWEL:




FIELD GROUND-WATER SAMPLING REPORT

PARAMETERS REQUESTED FOR ANALYSIS: Explosives, Nitroguanidine, Perchiorate, Mitrate, Mitrite, Chloride, Sulfate

Bicarbonate, and Alkaliniby

OO METER MODEL Mo.: Y81 656 MPS  ORP METER MODEL Mo Y3l 556 MPS  FLOW CELL TYPE.: 500 mlL
After

OO CHECK IN AlR: Eefore:
CHECKED FLOW THROUGH CELL FOR LEAKS: B COMMENTS:
SIGNATURE

REVIEWELD:

89.7

MNAME
PREPARED: Leswizs Turmer

29.9

M

CATE
G510

DATE: _&/&M1M10 SITE: MWSTF Boardman FID READING at WELL HEAD (ppm): MN/A
PROJECT NUMBER: _53170  WEATHER: _ Partly cloudy 78F wind 5-20 W
WELL MUMBER DEFTH TO WATER (ft): __ 2867
BW-02
- o TOTAL DEPTH (ft) _80.07  WELL DIAMETER (inches), __ 2.0
PURGING
CASIMG VOLUME CALCULATION: fi of water in casing X gallonsfoot = total gallonsfcasing volume
Equipment Used: Dedicated Bladder Pump [Nondedicated Bladder Pumgd  Bailer Other
Time ;":;”E’;: ;';Lf’ o | Temp | Conductivity | Sakinity | Turbidty | ORP D.0. D,ﬁf;fa;‘“
(2ab) | "odis) | (miimin) (C) | (mmhosiom) | {ppt) | (NTUs) | (mV) | (mgl) | 410
1624 I 400 6.87 17145 0.741 0.42 58.6 42 1113 | 2873 |
1629 0.53 400 B.B6T 17.01 0,787 0,42 25.4 13.3 10.01 2873
1634 1.06 400 6.54 | 16.98 0.815 0.42 12.4 18.4 877 2873
1638 1.59 400 .44 16.96 0.844 0.42 12.8 22.2 7.89 28.73
1644 212 400 6,43 16.98 0.847 0,42 7.56 224 6,47 28,73
1649 2.65 400 6.40 16.90 0.8459 0.42 4.52 235 6.35 2873
1854 318 400 6,37 16.29 0.850 0.42 461 25.2 6.29 2873
1659 K | 400 G.35 16.87 0.852 0,42 3.38 2580 6.27 2873
B Continued on back (circle one) yes / ol
SAMPLING Equipment Used: [Same as abovel  Other
Sample Total Cond. - Dapth ta
Time | Purged | pH 1}*"&"‘ —— SE'F':';'F Tiﬁr.lt?ﬁf;f f:m:; {rﬁﬁi] Water | Obs
(24 hr) | (gals) cm) | (MTOC)
1710 3T 6.35 16.87 0.852 042 3.38 26.0 .27 28.73 clear
FERROUS IROM {mogiL): MiA ALKALINITY (mgil) _ NA DWW TOTAL: _ 371
FINAL DEPTH TO WATER (ft TOC): _28.68 TIME FINAL DEFPTH TAKEM: 1730
SAMPLE IDx BW02-060510-001 SAMPLE ID FOR QC:__ BW02-060510-001MSMMSD




FIELD GROUND-WATER SAMPLING REPORT

DATE: _&/5M10 SITE: MWSTF Boardman FID READING at WELL HEAD (ppm): M/A
PROJECT MUMBER: _53170  WEATHER: _ Parily cloudy 75-80F wind 5-20 W
WELL NUMBER DEPTH TO WATER (ft): 138,36
| BW-03
TOTAL DEPTH (ft): _153.90  WELL DIAMETER (inches): 2.0
PURGING
CASIMG VOLUME CALCULATION: it of water in caging X gallonsfool = tolal gallonsfcasing volume

Equipment Used: Dedicated Bladder Pump [Nondedicated Bladder Pumg ~ Baller Other

Tirvee {'F‘:J"r;';':: o o | Temp | Conductivity | Sainity | Tutidty | ORP | DO Depih 1o
{24 hr) (gals) | (mimin) | {C) ) {mmhosicm) | (ppt) {MTUs) {mv) (mgiL) (®TOC)
1350 | 150 V.22 19.05 0.828 0.41 0.7 =41 5.34 137.02
13585 D.13_ 100 7.6 19.04 0,830 0,41 13.6 -4.3 5.15 137.02
1400 0.26 100 699 | 18.94 D-B-M o ___E_!I:!_*I_ 14.4 875 4,59 137.03
1405 0,39 100 6,64 19.38 0854 0.42 543 65.9 493 137.03
1410 | os2 | 100 | 685 | 18.96 0.850 0.42 10.7 52.9 453 | 137.03
1415 065 100 673 18.78 0.850 0.42 ____‘_1_1].& £1.3 413 137.03
1420 0.78 100 &, 70 18.72 0.BED 0.42 8,66 35.3 3.55 137.05
1425 0. 1_I.‘.I_D 666 18.55 0.850 0,42 10.30 257 3,33 137,05

1430 1.04 100 662 18.65 0.845 0.42 B.12 ED:_E_ | ﬂﬂ_ - 1_3?'.!]6 _
1435 1.17 - 100 6.61 18,68 0.548 042 6.52 16.1 2.94 137,06
1440 1.30 100 ) 6.59 18.66 0.848 0.42 6,28 14.1 2.85 137,06
Continued on back (circle one) yes / m{
SAMPLING Equipment Used: [Same as above]  Other
Sample Total Cond. . Drapth o
Time Furged pH ngllp (mimihos! S?pl;;"l;n" Tt:r.ﬂﬂ"]f If?'ﬂﬁ-"l:r} {r?vﬁ?ll} Water Obs.
(24 hr) {gals) cm) (RTOC)
1450 1.30 B.59 18.66 0,848 042 6.28 14.1 2.85 137.06 clear
FERROUS IRON {mgiL): . NiA ALKALINITY (mg/L) __M/A__ IDWTOTAL: _ 1.30
FINAL DEPTH TO WATER (ft TOC): __136.19 TIME FINAL DEPTH TAKEN: 1533
SAMPLE IDx EWWO3-060510-001 SAMPLE ID FOR QC: M

PARAMETERS REQUESTED FOR AMALYSIS:
Blearbonate, arnd Alkalinity

DO METER MODEL Mo, YSI 856 MPS = ORP METER MODEL Mo ¥SI 556 MPS FLOW CELL TYPE.: 500 mlL

D0 CHECK IN AIR: Before; 100.3 After S99.8
CHECKED FLOW THROUGH CELL FOR LEAKS: @ COMMENTS: MiA

NAME SIGHNATURE ' DATE
PREPARED: Leswis Turrwer G510

REVIEWEL:




FIELD GROUND-WATER SAMPLING REPORT

- — ——

DATE: G710 SITE: NWSTF Boardman
PROJECT NUMBER: _53170  WEATHER: _Mostly clear 70-75F wind 5-20 SW
WELL NUMBER DEPTH TOWATER (ft): ___11.43

BW-04

TOTAL DEFTH (fty; _20.16

PURGI MG
CASING VOLUME CALCULATION: ft of water in casing X gallons/foot =

Equipment Used: Dedicated Bladder Pump  [Nondedicated Bladder Pump|  Bailer Other .

PID READIMG at WELL HEAD {ppm); M&

WELL DIAMETER (inches): 2.0

= eamn e

tatal gallonsicasing volume

Time ’;’u“r‘;';';‘ Hlow o | Teme | Conductity | salinity | Turbidity | ORP po. |Depthto

{24 hr) (gals) (mlimin} {C) (mimbcsiem) (ppt) (NTUs) (] {mgfL) (i TOC)
1558 I 200 7.78 18.23 1.019 0.42 369 14.2 867 11.50
1603 0.26 200 7.57 18.18 1.029 0.42 325 21.1 8.03 11.50
1808 052 200 7.50 18.21 1.029 0.42 281 21.8 7.90 11.50
1613 0.78 200 7.42 1811 1.030 0.42 218 21.5 7.63 11.50
1618 1.04 200 7.38 18.08 1.030 0.42 139 19.8 7.23 11.50
1623 1.30 200 727 17.01 1.031 0,42 128 23.3 685 11.50
1628 163 250 7.28 1 16.98 1.033 0.41 ar.3 2249 590 11.52
1633 1.96 250 7.24 16.90 1.036 042 582 236 6.99 11.52
1638 2,29 250 7.22 1689 1.038 0,42 4587 239 6,80 11.51
1643 262 250 7.21 1687 1.040 042 347 245 _ 680 | 11.51

Continued on back (zircle ong) yes / E{

SAMPLING Equipment Usad: Eal_'ne as am Cther

Sample Tatal Cond, - - Depth io
Time | Purged | pH T{Eap (mmhos/ 5?";?’ T[ﬁl'j':f F:fuf; {D'?i} Water | Obs.
(2ahr) | (gals) em) P md (fITOC)
1650 2.62 7.21 16.87 1.040 042 247 24 5 7.80 11.51 cloudy

" FERROUS IROM (mgiL): MiA ALKALINITY (mg/L) _ MNiA  IDW TOTAL: _ 262
FINAL DEPTH TO WATER {ft TOC): _11.51 TIME FINAL DEPTH TAKEM: 1659
SAMPLE ID: BVWV04-080710-001 SAMPLE 1D FOR QC; MiA

PARAMETERS REQUESTED FOR ANALY SIS, Explosives, Nitroquanidine, Perchlorate, Mitrate, Mitrite, Chloride, Sulfate,
Bicarbonate, and Alkalinity

DO METER MODEL Mo, Y31 556 MPS = ORF METER MODEL Mo ¥S| 556 MPS  FLOW CELL TYPE.: 500 mL
DO CHECK IN AIR: Before; 969 After, 1002

CHECKED FLOW THROUGH CELL FOR LEAKS: COMMENTS: iy
MAME SIGNATURE DATE
PREPARED: Lewis Tumer G0

REVIEWEL:




FIELD GROUND-WATER SAMPLING REPORT

e ———— — —
DATE: _&7M10 SITE: NWSTF Boardman FPID READING at WELL HEAD {ppm). MIA
PROJECT NUMBER: _53170 WEATHER: _ Sunny 75F wind 5-20 W
WE_LI_. EUMEEH DEPTH TOWATER {ft): __ 6260
BW - 05
TOTAL DEPTH (ft): _B5.80 WELL DIAMETER (inches): _ 20
FPLIRCGIMNG
CASIMNG WVOLUME CALCULATION: ft of water in casing X gallonsffoot = otal gallons/casing valume

Equipment Used: Dedicated Bladder Pump  |Nondedicated Bladder Pump  Bailer Other

Time ﬁT{‘;‘é’g o o | Teme | Conductity | Salinty | Turbidty [ ORP po. |Derhio
(2400) | “(oals) | (miimin) (C) | (mmhesicm) | (ppt)y | (NTUs) | (mV) | (moll} | oo
1025 1.25 i 160 T.64 19.25 0,881 0,49 10.7 43.8 4.05 IEAI_:SE__
Continued on back (circle one) yes / nol
SAMPLING Equipment Used: [Same as abovd  Other
Sampla Tatal Cond. - - Depth to
Time | Puged | pH | S0P | (mmhost | STV | NRCW PR ey | Water | Obs.
(24 _|"|!'}_ ) _JH;“E} cm) {ppt) ) ('} {mgiL} (HTOC)
1025 1.25 T.64 15.29 0.581 049 10.7 43.8 4.05 &4,39 clear
FERROUS IRON {maiL): N/A ALKALINITY (mg/L): _ NA  IDW TOTAL: _ 1.25
FIMAL DEFTH TO .W:“-.TER (RTOC) 64,39 TIME FINAL DEPTH TAKEN: 1025
SAMPLE 1D BWOS-080710-001 SAMPLE ID FOR QC:

FARAMETERS REQUESTED FOR AMALYSIS: Explosives, Mitroguanidine, Perchlorate, Mitrate, Miirite, Chioride, Sulfate,
Bicarbonate, and Alkalinity ]

D0 METER MODEL Mo, Y31 556 MPS . ORF METER MODEL Mo Y351 556 MPS FLOW CELL TYPE.: 500 mL

D0 CHECK IN AIR: Before: 99,5 After. 96,6
CHECKED FLOW THROUGH CELL FOR LEAKS: E COMMENTS: NIA

NAME SIGNATURE DATE
PREPARED: Lewis Turner 6710

REVIEWEL:




i

FIELD GROUND-WATER SAMPLING REPORT

DATE: _8/&M10 SITE: MWSTF Beardman FID READING at WELL HEAD (ppm). M/A
PROJECT NUMBER: _53170  WEATHER: _ Partly Cloudy 75F wind 5-20 W
WELL MUMBER DEPTH TO WATER (ft): 118.50
QB0 - 01
TOTAL DEPTH {ft): 20046 'WELL DHAMETER (inches): 2.0
PURGING
CASING WOLUME CALCULATION: ft of waker in casing X gallonsfoot = total gallons/casing volume

Equipment Used: Dedicated Bladder Pump Nondedicated Bladder Pump Baller Other

Time ‘;Er‘;"{e';t pow s | Temp | Conductiviy | Sainity | Turbidty | ORP po. | Bephto
@4 ) | "o | (mimn) (©) | (mmhosiem) | (ppt) | (NTUS) | (V) | (mgh) | sToe
1110 | 200 T.78 17.149 0.704 0.35 = 1000 137 503 117.65
1115 0,26 200 .87 17,25 0.711 0.35 =1000 14.7 2.48 118897
1120 | 043 | 100 | 754 | 17.44 0.713 0.35 752 126 | 247 | 12028
1125 0.60 100 T.57 17.84 0.713 0.35 a7a 10.5 2.30 122.28
1130 077 100 .54 17,85 0.712 .35 Hid 86 2,20 123 58
1135 | 084 | 100 | 751 | 1765 0.711 0.35 314 | 98 | 235 | 12478
1140 Switch to low-recovery sampling method, and take reading every 500 mL.,
1154 0,54 200 747 17.ar 0711 0.35 182 9.9 2.45 127.18
11565 | 107 | 200 | 741 | 17.39 0711 035 | 130 100 | 250 | 12801
1158 1.20 200 .42 17.35 0710 0.35 g8a.1 10.1 2,58 128,65
1201.5 1.33 200 745 17.40 0.711 0.35 845 10.4 301 129.50
1204 | 146 | 200 | 741 | 1741 | 0710 | 035 | 446 103 | 268 | 129.88
1206 5 1.59 200 .41 17.38 0,710 0.35 40.9 10.0 2,95 130,70
1209 1.72 200 7.40 17.35 0.710 0.35 35.49 8.9 2.92 131.01
Continued on back (circle one) lyes [ no
SAMPLING Equipment Used: Other
Sample Total Cond. . - Depth to
Time | Purged | pH 1}.“3_’}"" (mmhas/ S?F['I;‘l'f” "Efd’,tr"ﬁ:}" gﬂﬁ; {r?rh?i] Water | Obs.
(24br) | (gals) cm) (TOC)
1230 2.40 T.43 17.42 0,709 0.35 25.1 7.9 2.85 136.78 milrky
FERROUS IROM (rg/L): MIA ALKALIMITY (gL} _ MWA IDW TOTAL: _ 2.40
FINAL DEPTH TO WATER (ft TOC): _144.98 TIME FINAL DEFTH TAKE N 1235
SAHMPLE ID: QBMOD01-060810-001 SAMPLE ID FOR QC: MNIA
FPARAMETERS REQUESTED FOR AMALYSIS: E
Bicarbonate, and Alkalinity
DO METER MODEL Mo ¥SI 556 MPS  ORP METER MODEL Mo Y51 558 MPS  FLOW CELL TYPE.: 500 mL
DO CHECK IN AlIR: Before: 1007 After: 101.1
CHECKED FLOW THROUGH CELL FOR LEAKS: B  COMMENTS: A
NAME SIGNATURE DATE
PREPARED: Lewis Turmer BEMD

REVIEWED:




WELL NUMBER

QOBOD -0

Continuation of sampling form,

Time ‘;L”r‘;ﬂ‘ o o | Temp | Conductivty | Salinity | Tubidiy | ORP po. | Banhle
{24 hr) I:EEHE} {milfmin) { '::' I:H'Imhﬂﬁnrl.'-l'l'l} (ppt) . .{TUE} {my) (mglL) {ﬂT‘_:"EL
12115 | 185 200 740 | 17.40 0.709 0.35 37.0 a7 287 | 13410

1214 | 198 200 7.41 17 42 0.709 0.35 6.9 89 | 289 | 13450 |
12165 | 2.11 200 742 | 17.43 0.709 0.35 7.0 8.4 287 | 13549

1219 | 2.24 200 742 | 17.44 0.709 0.36 38.7 8.1 285 | 136.70
12216 | 240 200 | 743 | 1742 0.708 035 | 251 7.9 286 | 136.78 |

COMMENTS

Low-Recovery sampling method was used as per QAPF due to constant falling water level whan purging at the minimum rate
of 100 mLimin.




DATE: _&/&8M10
PROJECT HUMBER: _53170  'WEATHER:

SITE:

FIELD GROUND-WATER SAMPLING REPORT

&

NWSTF Boardman

WELL NUMBER DEPTH TOWATER (ft):
QBOD - 02
TOTAL DEPTH (ft): __168.00
PURGING
CASING VOLUME CALCULATION: ft of water in casing X

FID READING at WELL HEAD (ppm): N/A
Parily Clowdy T5F wind 5-20 W

101.08

gallonsifoat =
Equipment Used: Dedicated Bladder Pump  Mondedicated Bladder Pump  Bailer Other

WELL DIAMETER (inches): 2.0

total gallons/casing valume

Tima ‘;L”r'ﬂ pow o Temp | Conductvity | Salinity | Turbidity | -ORP po. | Bepnte

124 hr) (gals) | (mimin) (] {mmhasicm) (ppt) {NTUs) (i (mgfl) (R TOC)
1325 i 125 B.24 18.51 0.474 0.23 287 -G.8 G.60 10080
1330 | 016 | 125 | 8O8 | 1825 | 0479 023 185 06 5.66 102.07
1335 | 029 100 7,84 18.44 0.478 0.23 72.2 47 5,06 102.57
1340 | 042 100 7.72 18.36 0.477 0.23 45.4 6.8 5.01 10292
1345 | 056 100 7.69 18.90 0.476 0.23 27.0 6.8 458 | 102.94
1350 | 068 100 768 18.95 0,477 0.23 23.7 8.1 4.69 102.87
1355 Switch to low-recovery sampling method, and take reading every 500 mL.

1400 | 068 250 7.54 17.52 0.476 0.23 12.7 11.3 4.88 104 63
a2 0,81 250 7.50 17.41 0,475 .23 10,8 12.0 4,78 10479
1404 | 0.84 250 7.51 17.59 0.474 0.23 10.0 a8 4.78 104.98
1406 1.07 250 7.48 17.50 0.476 0.23 1.4 | 104 4.78 105.15
1408 1.2 250 748 17.45 0475 .23 9 56 12.5 4.64 105 42
1410 | 1233 250 7.47 17.48 0.478 023 5.01 13.4 4.65 105.61
1412 1.46 250 7.47 17.49 0.475 0.23 8.52 14.0 4.62 105.84

Confinued on back [circle one) ﬁ ! no
SAMPLING Equipment Used: ﬁ me a5 _al:m'a Other
| . L. - B

Trme | puges | g | TP | (nonow | Santy | Tunaty | ORP | DO. | SEGC | ope
(24 hr) (gals) cm) (ffTOC)
1425 2,00 748 1745 0475 0.23 924 12.56 4.84 105.56 claar

FERROUS IRON (mgiL): MiA ALKALINITY (mgfL): __NiA  IDW TOTAL: _ 2,00

FINAL DEPTH TO WATER (ft TOC): _108.48  TIME FINAL DEPTH TAKEN: 1430

SAMPLE ID:

QRQD0E-060610-001

SAMPLE 1D FOR QG

)

PARAMETERS REQUESTED FOR ANALYSIS: Explosives, Nitroguanidine, Perchlorate, Mitrate, Mitrite, Chioride, Suifate,

Bicarbonate_and Alkalinity

DO METER MODEL Mo Y51 656 MPS . ORP METER MODEL Mo, YS! 558 MPS. FLOW CELL TYPE. 500 mi,
DO CHECK IN AlR: Before:

CHECKED FLOW THROUGH CELL FOR LEAKS: B COMMENTS:

FREPAREL:

REVIEWELD:

g9.2 -

After:

g7 .6

NAME
Lewis Turmer

i 1Y

SIGHATURE

DATE
G510




WELL NUMBER

Continuation of sampling form.

OB/OD - 02 J

Time Apr:r;:';t Eﬂmlﬂ pH Temp Conductivity | Salinity | Turbidity ORF 0.0 D;f;ra;‘ﬂ

24 h ;

abn | "o | mimin) (C) | (mmhosiem) | (ppt) | (NTUs) | (mV) | (mgl) | «g7o0

1414 1.59 250 | 749 17.48 0477 0,23 9.02 13.2 4.68 105,92

1416 1.72 250 7.48 1741 0.476 0.23 9.42 12.9 4,68 106,21

1418 1.85 250 7.48 17.52 0.476 023 9.15 127 4.67 106.44
| 1420 2.00 280 7.48 17.45 0.475 0.23 9.24 1256 4.69 106.56

COMMENTS

Low-Recovery sampling method was used as per QAPP due to constant falling water level when purging at the minimum rate
of 100 mLfmin.




L]

FIELD GROUND-WATER SAMPLING REPORT

PID READING at WELL HEAD (ppm): NIA

DATE: _BM&M0 SITE: . NWSTF Boardmian
PROJECT HUMBER: _53170 WEATHER:

Civarcast TOF wind 515 W

WELL NUMBER DEPTH TO WATER (ft): 84 25
OBoD-03
TOTAL DEPTH (t): _144.94 WELL DIAMETER {inchas): 20
PURGING
CASING VOLUME CALCULATION: ft of water in casing X _____ gallons/ffoot = total gallons/casing volume

Equipment Used: Dedicated Bladder Pump  [Nondedicated Bladder F"umd Bailer Other

Time ‘:":r‘;';"t'j' E';"t‘;’ oH Temp | Conductivity | Salinity | Turbidity | ORP 0.0 D&'ﬂ;ﬁ“

{24 hr) (gals) (mlimin) (C) [mmkosiom) (ppt) .(NTLI.s] ) {mg.f_ L}. (ft TOC)
0935 [ 400 7.28 17.38 0,556 0,27 883 137.2 .92 94,31
0940 0.40 300 7.149 1?-?‘_1_ _ 0.547 0.27 501 105.1 a.77 94,249
0045 0.80 A00 T.13 17.08 0.546 0.27 813 85.4 T.10 a4 .29

_I:IQEEI 1.20 300 7.1 17.10 0,544 0,27 30.4 68.7 6,85 94,249
0955 1.60 300 AL 17.15 D.E#E N 0.27 285 61.8 4.99 94,340
1000 2,00 300 712 17.13 0.543 0.28 236 57.3 4.78 a4, 34
1'["35_ 2.40 300 7.1 17.18 0,545 0.27 248 53.6 4,75 94,340
1010 2.80 300 T.13 17.16 0.548 _ I}E? 200 804 4.70 94,340
]
I I ]
Continued on back (circle ong) ves / m

SAMPLING Equipment Uised: Other

Sample Total Cond. . - Depth fo
Tme | Purged | pH T{Eap (mmhas/ S{’E‘F'_';t'}t? T{ﬂffrﬂ? Eﬁﬁ {D-G-] \Water | Obs.
(24 hr} {gals) I g (TOC)
1010 2.80 7.13 17.16 0,546 0.27 20.0 50.4 8.70 ad 30 clear

FERROUS |IROM (mafL); M/A ALKALINITY (mgfL) __MA W TOTAL: __2.80

FIMAL DEFTH TOWATER (it TOC): _ 9428 TIME FIMNAL DEFTH TAKEM: 1025

SAMPLE 1D QBODN3-060610-001 SAMPLE ID FOR QC: MIA

PARAMETERS REQUESTED FOR AMALYSIS: E
Bicarbonate, and Alkalinity

uaniding, Perch

DO METER MODEL No.: YS| §56 MPS  ORP METER MODEL No.: ¥SI 556 MPS FLOW CELL TYPE.: 500 mL

D0 CHECK IM AIR: Before; 1005 After: 1001
CHECEED FLOW THROUGH CELL FOR LEAKS: M COMMENTS: M/A

MNAME SIGHATURE DATE
FPREFPARED: Lewis Turmer GEMO

REVIEWEL:




FIELD GROUND-WATER SAMPLING REPORT

DATE: _G/8M0
FROJECT MUMBER: _53170  WEATHER: _ Mostly clear 80F wind 5-20 NW
WELL NUMBER

SITE:

MWSTF Boardman

FID READIMG at WELL HEAD (ppm): M/A

DEPTH TO WATER (ft): __ 180,72

DEMO AREA WELL
TOTAL DEPTH (ft): _247.50  WELL DIAMETER (inches). ___ 20
PURGING
CASING WVOLUME CALCULATION: ft of water in casing X gallonsfool = total gallonslcasing volume
Equipment Used: Dedicated Bladder Purmp  [Nondedicated Bladder Pump  Bailer  Other
Time gﬁ‘;‘g o oH Temp | Conductivity | Salinlly | Turbidity | ORP p.o. | Depthlo
@400 | “odie) | (mimin) (C) | (mmhosicm) | (ppt) | (NTUs) | (mV) | (moll) | ' 7ac
200 I 130 - TA3 19.81 0618 030 | 1M 321 | 622 181.45
0a0s 0,13 100 7.53 19,30 0.651 0.32 203 -73.2 2.24 181.49
0810 | 026 100 7.52 19,54 0855 0.32 173 -91.8 1.34 181.45
0915 0.39° 100 7.52 1947 | 0656 0.32 116 =992 1.03 181.45
0az20 0,52 100 7.53 19.42 0655 0.32 96.9 -A7.7 0,06 181.45
(o256 0.65 100 7.54 19.52 0.653 0.32 61.2 -81.1 0.80 181.44
(230 0.78 100 7.95 19.70 0.650 0.32 40.8 -75.7 0.93 181.44
0935 0.a1 100 7.56 19,75 0,546 0.31 22.9 -74.3 0.93 181.44
0940 1.04 100 7.60 19.80 0.647 0.3 19.58 -T0.5 0.94 181.44
0945 1.17 100 7.61 19.82 0,549 0.32 16.7 713 | 085 | 18144
Continued on back (cirche one) yes / |ng
SAMPLING Equipment Used: Cther
Sample Total Coand, - Deplh to
Tirre Purgead pH T{aap (mimbos! S?IEI;:" 1;'::1?'&:;" ﬁnﬁ [ra.DII_; Watar Ohbs.
(24hr) | (gals) | em) | PPV 9b) | roc)
1000 1.17 761 19.582 0645 0.3z 16.7 7.3 0.95 181.44 claar
FERROUS IROM (mg/L): MiA ALKALIMITY (mg/L): _ N IDW TOTAL: 147
FINAL DEFTH TO WATER (ft TOC): _ 181,44 TIME FINAL DEPTH TAKEM: 1020
|
SAMPLE ID: DAW-0E0810-001 SAMPLE ID FOR GC: MiA '
F'._HH_-"-.MEI'ERS REQUESTED FOR AMALY SIS Explosives, Mitroguaniding, Perchlorate, Mitrate, Mitrite, Chloride Sullaté

Bicarbonate, apd Alkalinity
DO METER MODEL No,: YSI 556 MPS_ ORP METER MODEL Mo.: Y51 556 MPS  FLOW CELL TYPE.: 500 mlL

DO CHECK IN AIR: Before: 1006 After: 100.3
CHECKED FLOW THROUGH CELL FOR LEAKS: @  COMMENTS: NIA

NAME SIGNATURE DATE '
PREPARELD: Lewis Turnar E/BM0

REVIEWELD:




FIELD GROUND-WATER SAMPLING REPORT

DATE: _&/6M10
PROJECT NUMEBER:
WELL NUMBER

SITE:

MWSTF Boardman

83170 WEATHER: _ Qwercast 7OF wind 5-15 W

DEPTH TOWATER (ft):

PID READING at WELL HEAD (ppm): MIA

Mavy Well - 02
TOTAL DEPTH (ft): WELL DIAMETER {inches):
PURGING
CASING VOLUME CALCULATION: ft of water in casing X galionsffoot = total gallonsicasing volume
Equipment Used: Dedicated Bladder Pump Nondedicated Bladder Pump Baller Other Spdaal
Time Amount Flow Temp Conductivity | Salinity | Turbidity ORP 0.0 Depth
(24 ) | Furged | Rate | pH (©) | (mmhesiem) | (ppt) | (NTUs) | (mv) | (mgi) | V3T
{gals) | (mlfmin) o (ft TOC)
1625 | | 800 B.32 18.60 0622 0,30 45,1 11.6 7.98 MiA,
1630 0.748 800 8.05 1633 0.515 0.30 275 28.1 6.43 M,
1635 1.58 800 7.88 18.43 0.516 0,30 14.1 27.5 6.06 | MNA
1640 2.37 600 | 7.8 1838 0.815 0,30 11.1 28,2 6.06 M8,
1645 3,16 &00 7.50 15.40 0.614 030 | T.57 280 6.02 A,
Continued an back (circle one) yes | Ind
SAMPLING Equipment Used: [Same as ab_::l_ﬁ_ Other
Sample Tatal Cand, s - Depth to
. Tamp Salinity | Tuwrbidity ORF 0.Q.
Tirne Purged pH () (mimhas! (ppt) (NTUs) (mv) (mgiL) Water os.
| (24hr) | (gals) i (TOG)
1650 3,16 7.90 18.40 0614 0,30 7.57 29.0 8,02 MiA claar
FERROUS IRON (mgfL): i ALKALINITY (mafL): _ WA IDW TOTAL: _3.16

FINAL DEPTH TO WATER (ft TOC):

SAMPLE 1Dx

MiA

MWOZ-060610-001

TIME FIMAL DEPTH TAKEN:

A

SAMPLE 1D FOR QG

MiA

F'.n“-.Ft.ﬁ-MI:_I'EHE REQUESTED FOR AMALY SIS Explosives, Mitroguanidine, Perchlorate, Mitrate, Mitrite, Chloride, Sulfate,
and Alkalinity

DO METER MODEL No.: Y51 556 MPS = ORP METER MODEL Mo.: Y51 556 MPS FLOW CELL TYPE.: 500 mL
DO CHECK IN AlR: Before:

100.1

After.

8.6

CHECKED FLOW THROUGH CELL FOR LEAKS: B COMMENTS: Spigot sample, readings taken from open container,
SIGNATURE

FREFAREL:
REVIEWELD:

MAME

Lewis Turner

DATE
B/E/10
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APPENDIX C

SOIL SAMPLING DOCUMENTATION



GPS Survey Data
Decision Units 4, 8, 9, and 11
NWSTF Boardman, Oregon

Area NW NE SW SE Size (M)

Area 4 DU 4574192 45.74191 45.74187 45.74174 48x21
119.74617 119.74552 119.74618 119.74550

Area 8 DU 4575594 45.75612 45.75587 45.75622 30x30
119.74552 119.74601 119.74953 119.74565

Area 9 DU 45.76403 45.76911 45.76883 45.76893 30x30
119.70002 119.69951 119.69988 119.69952

Area 11 DU 4577658 45.77670 4577611 45.77633 48x21
119.66706 119.66689 119.66667 119.66648

Notes

1. Survey conducted with hand-held GPS.
2. Survey coordinates presented as latitude and longitude.

DU - decision unit
M - meters

NE - northeast
NW - northwest
SE - southeast
SW - southwest
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1.0 INTRODUCTION

Sampling was conducted by ECC as contracted by the, Naval Facilities Engineering Command
(NAVFAC) Pacific Division (PACDIV), from June 4, 2010 through June 8, 2010 as part of the Five Year
Range Condition Assessment Review at Boardman, Oregon. All sampling activities were performed in
accordance with the project-specific Quality Assurance Project Plan (QAPP). This report is the Quality
Control Summary Report (QCSR), which presents a summary of the chemical data quality review for this
project.

Per the project-specific QAPP, samples were collected and analyzed for the following:

8330B (Nitroaromatics/Nitramines)

8330Modified (M) (Nitroguanidine)

6850 (Perchlorate)

General Chemistry methods (Bicarbonate Alkalinity, Chloride, Nitrate-Nitrite, Sulfate)

For the purposes of this QCSR, parameters measured by Method 8330B and/or 8330M are referred to as
“explosives.”

Analyses were performed by Test America - Sacramento under the following sample delivery groups
(SDGs):

GOF080568

GOF090497

GOF100530

Table 1-1 lists locations planned for sample collection, the corresponding sample identifications (IDs),
and the required analyses. Table 1-1 also provides the following sample collection information:

A cross-reference between laboratory sample IDs and field sample IDs;
Matrix spike/matrix spike duplicate (MS/MSD) information;

SDG numbers;

Chain of Custody (COC) numbers;

Dates of sample collection and sample receipt by the laboratory; and
Requested analyses

The laboratory data packages are included as Attachment A of this report.

2.0 FIELD SAMPLING ACTIVITIES

Samples were collected from June 4 through June 8, 2010. Sample IDs and analyses are listed in
Table 1-1, as noted in the previous section.

Field duplicates were collected as indicated on Table 1-1. MS/MSD pairs were analyzed as indicated by
field personnel on the COC or at the laboratory’s discretion. The field quality control (QC) goals for field
duplicates and MS/MSD pairs were satisfied.

Water samples were collected from 10 of the 11 planned wells (Navy Well 7 was dry). Soil samples were
collected for each of the four decision units.
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3.0 ANALYTICAL RESULTS

Analytical results for water and soils are presented in Table 3-1 and Table 3-3, respectively. Detections
for water and soils are presented in Table 3-2 and Table 3-4, respectively.

4.0 QUALITY CONTROL SUMMARY

The following subsections present the results of the data quality evaluation. This evaluation was
performed in accordance with the project specific QAPP. Data quality evaluation results are summarized
in Table 4-1 according to field sample ID. QC outliers are summarized in Table 4-2. Field duplicate
results are reported in Table 4-3.

4.1 Sample Receipt at the Laboratory

Two of three coolers associated with samples reported in SDG GOF080568 were received at the
laboratory at temperatures of 8 degrees Celsius (C) and 9°C. The cooler associated with SDG
GOF090497 was received at the laboratory at a temperature of 13°C. Based upon laboratory notation,
inadequate ice was used for packing these cooler. Because of the non-volatile nature of the analytes for
this project, no qualifiers were assigned for temperature at receipt for the samples received at 8°C and
9%C. The samples in SDG GOF090497 were qualified for temperature at receipt due to the discrepancies
in the sample condition being large enough to possibly affect the data. Therefore, results for samples
BW05-060710-001, BW04-060710-001 and rinsate blank RB02-060710-001 were qualified as estimated,
“J/UJ” for explosives (except nitroguanidine), perchlorate and general chemistry methods. The
Nitroguanidine non-detects for samples BWO05-060710-001, BW04-060710-001 and rinsate blank
RB02-060710-001 were rejected (UR) as unusable due to the temperature exceedance and seven day
extraction holding time exceeded by more than two times as noted in Section 4.2. All remaining samples
were received at the laboratory intact, properly preserved, on ice, and within 4 + 2°C.

The laboratory noted discrepancies between sample collection times on the bottles and sample collection
times on the COCs for samples received in SDG GOF080568. Communication with field personnel
indicated that the times were recorded on the sample containers in the field; therefore, the sample times
on the bottles were correct. There was no confusion regarding sample identification, and no
qualifications were required.

One cooler was noted by the laboratory as “not relinquished by an appropriate agent”. Conversation with
field personnel confirmed that one COC was submitted to the shipping agent without obtaining the
signature. Coolers were either in the control of field personnel, the shipping agent, or the laboratory, and
sample integrity was not compromised. No qualifications were required.

4.2 Holding Times

Analytical holding times were assessed to determine whether the holding time requirements were met by
the laboratory. The extraction holding time was exceeded for nitroguanidine for water samples
BWO05-060710-001, BW04-060710-001, DAW-060810-001 (DEMO ATLAS WELL), and rinsate blank
RB02-060701-001. The seven day extraction holding time was exceeded by eight to nine days for the
samples. Due to the holding time being exceeded by more than two times, the non-detect results for
nitroguanidine were rejected as unusable (UR) for these samples as noted in Table 4-1. All other samples
were extracted and analyzed within required holding times.
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4.3 Calibration

Initial calibrations are analyzed to ensure that an instrument is capable of producing a linear calibration
curve so that target analytes are accurately quantified. During validation, individual target compounds in
associated samples are qualified as estimated (J/UJ) if that compound does not meet initial calibration
criteria.

All initial calibration results were acceptable and no sample qualifications were required.

Continuing calibrations are analyzed to ensure that instrument performance is satisfactory prior to sample
analysis. Percent difference (% D) control limits and individual method requirements are applied.
Detected and non-detected sample results are qualified as estimated (J/UJ) whether the associated
continuing calibration %D demonstrates a high bias or a low bias.

All continuing calibration results were acceptable and no sample qualifications were required.
4.4 Blanks

A laboratory method blank is an analyte-free matrix that is carried through the entire preparation and
analysis sequence for the purpose of identifying potential contamination introduced during preparation
and analysis. Detections are qualified as non-detected (U) if the concentration in the sample is less than
five times the concentration in the associated laboratory method blank (10x for common laboratory
contaminants).

No detections were reported for the method blanks, and no qualifications were required in association
with method blank results.

Rinsate blanks were collected in association with water and soil samples, and results for both rinsate
blanks were non-detect for all analytes. No qualifications were required

4.5 Surrogates

Surrogates are compounds not normally found in the environment that are added (spiked) into samples
prior to extraction (for extractable methods) or prior to analysis (for non-extractable methods). The
percent recovery (%REC) of each surrogate is used to assess the success of the sample preparation
process for an individual sample.

Surrogates were spiked for analysis of explosives and all surrogate %RECs were acceptable, except for
the surrogate %REC for sample DU08-060410-001. Per the laboratory case narrative, SDG GOF080568,
the matrix effect was confirmed by visible chromatographic interferences. MS/MSD analyses were
performed on this sample and low surrogate recoveries were observed in these QC samples, also. Results
for this sample were qualified as noted in Table 4-1.

4.6 Laboratory Control Samples

A laboratory control sample (LCS) consists of a matrix similar to that of the field sample that is spiked
with known concentrations of analytes. The LCS %REC is a measure of method accuracy. The LCS
%RECs for the milled certified reference material (CRM) were low for 4-amino-2,6-dintrotoluene and
nitrobenzene at 61% and 73%, respectively. The results for 4-amino-2,6-dintrotoluene and nitrobenzene
(all non-detects) were qualified as estimated (UJ) for all soil samples as noted in Table 4-1. The
nitrobenzene non-detect for sample DU08-060410-001 was subsequently rejected (UR) due to 0%
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nitrobenzene recoveries for the MS/MSD analyses performed on this sample. All other LCS %RECs
were acceptable. No further qualifications were required.

4.7 Matrix Spike / Matrix Spike Duplicate

A field sample is split into three portions (original, MS, and MSD) and known amounts of analytes are
added (spiked) into the MS and MSD. The results for the MS and MSD are assessed for reproducibility
using the relative percent difference (RPD). These results are also compared to the un-spiked portion of
the sample for % REC of the spiked analytes.

MS/MSD %RECs and RPDS were acceptable for all analyses, except for the explosives analyses of
sample DU08-060410-001. Results for this sample were qualified as noted in Table 4-1. Because the
MS/MSD %RECs for nitrobenzene and nitroguanidine were less than 10%, non-detect results for
nitrobenzene and nitroguanidine were rejected (UR) for sample DU08-060410-001.

4.8 Other Laboratory QC

Analytes detected below the reporting limit, but above the lowest level for reporting are quantified and
results are qualified as estimated (J) by the laboratory. These qualifiers are carried over as “J” by the
validator but are not considered as validation qualifiers for purposes of data completeness calculations.

Explosives

The RDX detection (0.041 J milligrams per kilogram [mg/kg]) at below the reporting limit for sample
DU09-060410-001 was flagged by the laboratory for having a %D of > 40% between the original and
confirmation column detects.

The HMX detection (0.059 J micrograms per liter [ug/L]) at below the reporting limit for sample
BWO05-060710-001 was flagged by the laboratory for having a %D of > 40% between the original and
confirmation column detects.

The RDX and HMX detections were estimated due to being below reporting limit, and no further
qualification was required for the %D between the original and confirmation column results.

4.9 Field Duplicates

Field duplicates provide information regarding the reproducibility of analytical results and account for
error introduced from handling, shipping, preparing, and analyzing field samples. One field duplicate pair
was collected for water and one was collected for soils. Field duplicate results are presented in Table 4-3.

The field duplicate pair for water was BW01-060510-001/ BW01-060510-001D. The field duplicate pair
for soils was DU09-060410-001/ DU09-060410-001D. All field duplicate results met acceptance criteria
except for the tetryl detections for the soil field duplicate pair. Tetryl was qualified as estimated (J) for
both samples as note in Table 4-1. No other qualifications were required due to field duplicate results.

4.10 Dilutions and Reanalyses

General Chemistry

Several general chemistry results, for each of the three SDGs, have detections qualified by the laboratory
for being reported from dilutions. These dilutions were made due to high levels of the reported analytes.
The dilutions brought the detections to within the calibration range of the instrument; therefore, no sample
qualifications were required due to the sample dilutions.
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All other results were reported from undiluted analyses and no qualifications were required.
4.11  Overall Assessment

The following subsections present the field completeness, analytical completeness, and project
completeness determinations.

Field completeness for sample collection was assessed by comparing the number of samples properly
collected to the number of samples planned for collection. All samples were collected as outlined in the
QAPP. Soil samples were collected from each of the four decision units. Water samples were collected
from 10 of 11 planned wells. Field completeness was 94%. The field completeness results are reported
in Table 4-4.

Analytical completeness is calculated as both acceptable data completeness and quality data
completeness. Acceptable data includes data that has not been rejected or qualified as estimated (J/UJ).
Data points for which the required corrective actions were taken do not count against the acceptable data
completeness goal calculation. The acceptable data completeness percentage is a measure of laboratory
contract compliance. Acceptable data completeness was 79%.

Quality data is defined as all data except rejected data points. Rejected data points that have acceptable
replacement data points are not counted against the quality data completeness goal. The quality data
completeness was 98%. The analytical completeness calculations are shown in Table 4-5.

All samples were analyzed using the appropriate method as outlined in the QAPP. All analytical results
are usable as qualified, with the following exceptions: the non-detect results for nitroguanidine and
nitrobenzene in sample DU08-060410-001, were rejected (R) due to low (<10%) MS/MSD %RECs, and
the nitroguanidine non-detects for samples BW05-060710-001, BW04-060710-001, DAW-060810-001
and rinsate blank RB02-060710-001 were rejected (R) due to extraction holding times being exceeded by
>2x the seven day holding time.

5.0 CONCLUSIONS

Results for nitroguanidine and nitrobenzene in sample DU08-060410-001 were rejected (R) due to low
(<10%) MS/MSD %RECs with no acceptable replacement data points. Nitroguanidine results for
samples BWO05-060710-001, BWO04-060710-001, DAW-060810-001 and rinsate  blank
RB02-060710-001 were rejected (R) due to extraction holding times being exceeded by >2x the seven
day holding time with no acceptable replacement data points. Impact to project objectives is minimal
because these compounds were not detected in any project samples.

All other data are valid for use as qualified. No analytes were detected above the project screening
values.

6.0 REFERENCES

ECC, 2010, Draft Final Range-Specific Quality Assurance Project Plan for Five-Year Review / Range
Condition Assessment Naval Weapons Systems Training Facility at Boardman, Oregon. May.

EPA Office of Env. Information, 2002, Guidance on Environmental Data Verification and Data
Validation, EPA QA/G-8 Final. November.
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Table 1-1
Sample Collection Summary
Five Year Range Condition Assessment Review
Boardman, Oregon

Analyses
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Field Samples
BWO01-060510-001 Water 6/5/2010 6/8/2010 139611 GOF080568-002 GOF080568 R * N
Water BWO01-060510-001D 6/5/2010 6/8/2010 139611 GOF080568-003 GOF080568 L R * N
BW03-060510-01 Water 6/5/2010 6/8/2010 139611 GOF080568-004 GOF080568 N R
BW02-060510-001 Water MS/MSD - All Analyses [ 6/5/2010 6/8/2010 139611 GOF080568-005 Gorososes | * | * [ [ [ =1+
OB/OD03-060610-001 Water 6/6/2010 6/8/2010 139618 GOF080568-006 GOF080568 R
OB/OD01-060610-001 Water 6/6/2010 6/8/2010 139618 GOF080568-007 GOF080568 R
OB/OD02-060610-001 Water 6/6/2010 6/8/2010 139618 GOF080568-008 GOF080568 * * * * * * *
NV02-060610-001 Water 6/6/2010 6/8/2010 139618 GOF080568-009 GOF080568 SRR
BW05-060710-001 Water 6/7/2010 6/9/2010 139619 GOF090497-001 GOF090497 NN R
BW04-060710-001 Water 6/7/2010 6/9/2010 139619 GOF090497-002 GOF090497 R R
DEMO ATLAS WELL DAW- Water 6/8/2010 6/10/2010 139612 GOF100530-001 GOF100530 * * * * * * *
060810-001
NAVY WELL 07' Water
DU09-060410-001 Soil N/N MS/MSD 6/4/2010 6/8/2010 139617 GOF080568-010 GOF080568 * * * *
Soil DU09-060410-001D 6/4/2010 6/8/2010 139617 GOF080568-011 GOF080568 * * * *
DU08-060410-011 Soil All Except N/N 6/4/2010 6/8/2010 139617 GOF080568-012 GOF080568 * * * *
DU04-060410-001 Soil 6/4/2010 6/8/2010 139617 GOF080568-013 GOF080568 * * * *
DU11-060410-001 Soil 6/4/2010 6/8/2010 139617 GOF080568-014 GOF080568 * * * *
Rinsate Blanks
RB01-060410-001 Water 6/4/2010 6/8/2010 139611 GOF080568-001 GOF080568 * * * *
RB02-060710-001 Water 6/7/2010 6/8/2010 139619 GOF090497-003 GOF090497 N * R
' = Sampling for NAVY WELL 07 was planned for 6/08/2010 but the well was dry and no sample was collected per COC 139612.
Notes:

* = Requested for the indicated analyses.

COC = Chain of Custody Record

EPA = United States Environmental Protection Agency

ID = Identification

MS/MSD = Matrix Spike / Matrix Spike Duplicate
SDG = Sample Delivery Group
N/N = Nitrate-Nitrite
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Table 3-1
Analytical Results - Water
Five Year Range Condition Assessment Review
Boardman, Oregon

Sample ID:| RB01-060410-001 BWO01-060510-001 BWO01-060510-001D BW03-060510-01 BW02-060510-001 OB/OD03-060610-001 OB/OD01-060610-001
Rinsate Blank Field Duplicate
Laboratory ID: GOF080568-001 = GOF080568-002 = GOF080568-003 = GOF080568-004 = GOF080568-005 = GOF080568-006 = GOF080568-007 =
Sample Date: 6/4/2010 5 6/5/2010 5 6/5/2010 5 6/5/2010 5 6/5/2010 5 6/6/2010 5 6/6/2010 5
SDG: GOF080568 - GOF080568 - GOF080568 - GOF080568 - GOF080568 - GOF080568 - GOF080568 -
> > > > > > >
Compound Units
Perchlorate
Perchlorate ug/L 0.50 u 2.3 2.4 0.50 u 3.5 1.5 0.50 u
Explosives
Nitroguanidine ug/L 20 U 20 U 20 U 20 U 20 U 20 U 20 U
4-Amino-2,6-dinitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U
2-Amino-4,6-dinitrotoluene ug/L 0.29 U 0.29 U 0.29 U 0.30 U 0.29 U 0.29 U 0.29 U
1,3-Dintrobenzene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U
2,4-Dinitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U
2,6-Dinitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U
HMX ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U
Nitrobenzene ug/L 0.15 u 0.15 U 0.15 U 0.15 U 0.15 u 0.15 u 0.14 u
Nitroglycerin ug/L 0.97 U 0.98 U 0.98 U 0.99 U 0.97 U 0.98 U 0.96 U
4-Nitrotoluene ug/L 0.97 u 0.98 U 0.98 U 0.99 u 0.97 u 0.98 u 0.96 u
2-Nitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U
3-Nitrotoluene ug/L 0.48 u 0.49 U 0.49 U 0.50 U 0.48 u 0.49 U 0.49 U
RDX ug/L 0.24 U 0.24 U 0.24 U 0.25 U 0.24 U 0.24 U 0.24 U
Tetryl ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U
1,3,5-Trinitrobenzene ug/L 0.097 U 0.098 U 0.098 U 0.099 U 0.097 U 0.098 U 0.096 U
2,4,6-Trinitrotoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U
Anions
Bicarbonate Alkalinity mg/L N/A 189 188 131 147 175 167
Chloride mg/L N/A 539 53.8 62.4 535 19.6 45.8
Nitrate-Nitrite mg/L 0.050 U 9.3 9.5 0.050 U 334 6.1 0.065
Sulfate mg/L N/A 108 108 187 62.8 54.3 121
Notes:
Reportable detections are in BOLD font.
ID = Identification ug/L = Micrograms per Liter
J = Estimated mg/L = Milligrams per Liter

N/A =Not Analyzed

SDG = Sample Delivery Group
U = Not Detected.

UJ = Not Detected, Estimated
UR = Not Detected, Rejected
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Table 3-1
Analytical Results - Water
Five Year Range Condition Assessment Review

Boardman, Oregon

Sample ID:[  OB/OD02-060610-001 NV02-060610-001 BW05-060710-001 BW04-060710-001 RB02-060710-001 DAW-060810-001
Rinsate Blank DEMO ATLAS WELL
Laboratory ID: GOF080568-008 = GOF080568-009 = GOF090497-001 = GOF090497-002 = GOF090497-003 = GOF100530-001 =
Sample Date: 6/6/2010 5 6/6/2010 5 6/7/2010 5 6/7/2010 5 6/7/2010 5 6/8/2010 5
SDG: GOF080568 - GOF080568 - GOF090497 - GOF090497 - GOF090497 - GOF100530 -
> > > > > >
Compound Units
Perchlorate
Perchlorate ug/L 0.68 2.60 4.4 J 2.5 J 0.50 uJ 0.50 U
Explosives
Nitroguanidine ug/L 20 U 20 U 20 UR 20 UR 20 UR 20 UR
4-Amino-2,6-dinitrotoluene ug/L 0.15 U 0.15 U 0.15 uJ 0.15 uJ 0.15 uJ 0.15 U
2-Amino-4,6-dinitrotoluene ug/L 0.30 U 0.30 U 0.30 uJ 0.30 uJ 0.29 uJ 0.31 U
1,3-Dintrobenzene ug/L 0.15 U 0.15 U 0.15 uJ 0.15 uJ 0.15 uJ 0.15 U
2.,4-Dinitrotoluene ug/L 0.15 U 0.15 U 0.15 uJ 0.15 uJ 0.15 uJ 0.15 U
2,6-Dinitrotoluene ug/L 0.15 U 0.15 U 0.15 uJ 0.15 uJ 0.15 uJ 0.15 U
HMX ug/L 0.15 U 0.15 U 0.059 J 0.15 uJ 0.15 uJ 0.15 U
Nitrobenzene ug/L 0.15 U 0.15 U 0.15 uJ 0.15 ul 0.15 uJ 0.15 U
Nitroglycerin ug/L 1.00 U 1.00 U 0.690 J 1.00 uJ 0.97 uJ 1.00 U
4-Nitrotoluene ug/L 1.00 U 1.00 U 1.00 ul 1.00 ul 0.97 ul 1.00 U
2-Nitrotoluene ug/L 0.15 U 0.15 U 0.15 uJ 0.15 uJ 0.15 uJ 0.15 U
3-Nitrotoluene ug/L 0.50 U 0.50 U 0.50 ul 0.50 ul 0.48 ul 0.51 6]
RDX ug/L 0.25 U 0.25 U 0.25 uJ 0.25 uJ 0.24 uJ 0.26 U
Tetryl ug/L 0.15 u 0.15 U 0.15 uJ 0.15 uJ 0.15 uJ 0.15 U
1,3,5-Trinitrobenzene ug/L 0.10 U 0.10 U 0.10 uJ 0.10 uJ 0.10 uJ 0.10 U
2,4,6-Trinitrotoluene ug/L 0.15 U 0.15 U 0.15 uJ 0.15 uJ 0.15 uJ 0.15 U
Anions
Bicarbonate Alkalinity mg/L 183 148 133 J 156 J 5.0 uJ 191
Chloride mg/L 9.4 30.9 94.9 J 62.7 J 1.0 uJ 30.2
Nitrate-Nitrite mg/L 3.7 17.4 41.50 J 54.20 J 0.050 uJ 0.12
Sulfate mg/L 40.2 44.0 88 J 101 J 1.0 uJ 109
Notes:

Reportable detections are in BOLD font.

ID = Identification

J = Estimated

N/A = Not Analyzed

SDG = Sample Delivery Group
U = Not Detected.

UJ = Not Detected, Estimated
UR = Not Detected, Rejected
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Five Year Range Condition Assessment Review

Table 3-2
Detections - Water

Boardman, Oregon

Sample ID:[ BWO01-060510-001 BW01-060510-001D BW03-060510-01 BW02-060510-001 OB/0OD03-060610-001 OB/OD01-060610-001
Field Duplicate
Laboratory ID: GOF080568-002 = GOF080568-003 = GOF080568-004 = GOF080568-005 = GOF080568-006 = GOF080568-007 =
Sample Date: 6/5/2010 5 6/5/2010 5 6/5/2010 5 6/5/2010 5 6/6/2010 5 6/6/2010 5
SDG: GOF080568 = GOF080568 = GOF080568-004 = GOF080568 = GOF080568 = GOF080568 =
> > > > > >
Compound Units Screening Values'
Perchlorate
Perchlorate ug/L 15 2.3 2.4 0.50 U 3.5 1.5 0.50 U
Explosives
HMX ug/L 1,800 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.14 U
Nitroglycerin ug/L 3.7 0.98 U 0.98 U 0.99 U 0.97 U 0.98 U 0.96 U
Anions
Bicarbonate Alkalinity mg/L N/A 189 188 131 147 175 167
Chloride mg/L N/A 53.9 53.8 62.4 53.5 19.6 45.8
Nitrate-Nitrite mg/L 58,000/ 3,700 9.3 9.5 0.050 U 334 6.1 0.065
Sulfate mg/L N/A 108 108 187 62.8 54.3 121

Notes:

Detections exceeding the screening values are highlighted in blue
Reportable detections are in BOLD font.
ID = Identification

J = Estimated

N/A = Not Applicable

SDG = Sample Delivery Group

U = Not Detected.

UJ = Not Detected, Estimated

ug/L = Micrograms per Liter

mg/L = Milligrams per Liter

! = EPA Region 9 Regional Screening Levels (RSLs), April 2009. Worksheet #9 of the Range-Specific QAPP NWSTF Boardman, Boardman, Oregon
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Table 3-2
Detections - Water

Five Year Range Condition Assessment Review

Boardman, Oregon

Sample ID:[ OB/OD02-060610-001 NV02-060610-001 BW05-060710-001 BW04-060710-001 DEMO ATLAS WELL
DAW-060810-001
Laboratory ID: GOF080568-008 = GOF080568-009 = GOF090497-001 = GO0F090497-002 = GOF100530-001 =
Sample Date: 6/6/2010 5 6/6/2010 5 6/7/2010 5 6/7/2010 5 6/8/2010 5
SDG: GOF080568 = GOF080568 = GOF090497 = GOF090497 = GOF100530 =
> > > > >
Compound Units Screening Values'
Perchlorate
Perchlorate ug/L 15 0.68 2.60 4.4 J 2.5 J 0.50 U
Explosives
HMX ug/L 1,800 0.15 U 0.15 U 0.059 J 0.15 uJ 0.15 U
Nitroglycerin ug/L 3.7 1.00 U 1.00 U 0.690 J 1.00 uUJ 1.00 U
Anions
Bicarbonate Alkalinity mg/L N/A 183 148 133 ] 156 J 191
Chloride mg/L N/A 9.4 30.9 94.9 ] 62.7 J 30.2
Nitrate-Nitrite mg/L 58,000/ 3,700 3.7 174 41.50 ] 54.20 J 0.12
Sulfate mg/L N/A 40.2 44.0 88 ] 101 J 109

! = EPA Region 9 Regional Screening Levels (RSLs), April 2009. Worksheet #9 of the Range-Specific QAPP NWSTF Boardman, Boardman, Oregon

Notes:

Detections exceeding the screening values are highlighted in blue
Reportable detections are in BOLD font.

ID = Identification

J = Estimated

N/A = Not Applicable

SDG = Sample Delivery Group

U = Not Detected.

UJ = Not Detected, Estimated

ug/L = Micrograms per Liter

mg/L = Milligrams per Liter
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Table 3-3

Analytical Results - Soil
Five Year Range Condition Assessment Review

Boardman, Oregon

Sample ID:[ DU09-060410-001 DU09-060410-001D DU08-060410-001 DU04-060410-001 DU11-060410-001
Field Duplicate
Laboratory ID: GOF080568-010 = GOF080568-011 = GOF080568-012 = GOF080568-013 = GOF080568-014 =
Sample Date: 6/4/2010 é 6/4/2010 é 6/4/2010 5 6/4/2010 é 6/4/2010 5
SDG: GOF080568 = GOF080568 = GOF080568 = GOF080568 = GOF080568 =
> > > > >
Compound Units
Perchlorate
Perchlorate ug/kg 6.2 U 5.6 U 5.8 U 5.4 U 5.4 U
Explosives
Nitroguanidine mg/kg 0.2500 U 0.25 U 0.25 UR 0.25 U 0.25 U
4-Amino-2,6-dinitrotoluene mg/kg 0.25 uJ 0.25 uJ 0.24 uJ 0.25 uJ 0.24 uJ
2-Amino-4,6-dinitrotoluene mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
1,3-Dintrobenzene mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
2,4-Dinitrotoluene mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
2,6-Dinitrotoluene mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
HMX mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
Nitrobenzene mg/kg 0.25 uJ 0.25 uJ 0.24 UR 0.25 uJ 0.24 uJ
Nitroglycerin mg/kg 0.50 U 0.50 U 0.48 uJ 0.50 U 0.48 U
2-Nitrotoluene mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
3-Nitrotoluene mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
4-Nitrotoluene mg/kg 0.50 U 0.50 U 0.48 uJ 0.50 U 0.48 U
RDX mg/kg 0.041 J 0.044 J 0.24 Ul 0.25 U 0.24 U
Tetryl mg/kg 0.41 J 2.40 J 1.40 J 0.25 U 0.24 8]
1,3,5-Trinitrobenzene mg/kg 0.25 U 0.25 U 0.24 uJ 0.25 U 0.24 U
2,4,6-Trinitrotoluene mg/kg 0.25 18] 0.25 18] 0.24 uJ 0.25 18] 0.24 U
Anions
Nitrate-Nitrite mg/kg 35 5.7 2.8 35 10.7
Notes:

Reportable detections are in BOLD font.
ID = Identification

J = Estimated

R = Rejected

SDG = Sample Delivery Group

U = Not Detected.

UJ = Not Detected, Estimated

UR = Not Detected, Rejected

ug/kg = Micrograms per Kilogram

mg/kg = Milligrams per Kilogram
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Table 3-4

Detections - Soil
Five Year Range Condition Assessment Review

Boardman, Oregon

Sample ID:[ DU09-060410-001 DU09-060410-001D DU08-060410-011 DU04-060410-001 DU11-060410-001
Field Duplicate
Laboratory ID: GOF080568-010 = GOF080568-011 = GOF080568-012 = GOF080568-013 = GOF080568-014 =
Sample Date: 6/4/2010 é 6/4/2010 é 6/4/2010 é 6/4/2010 é 6/4/2010 é
SDG: GOF080568 = GOF080568 = GOF080568 = GOF080568 = GOF080568 =
> > > > >
Compound Units Screening Values'

Explosives
RDX mg/kg 5.5 0.041 J 0.044 J 0.24 uJ 0.25 U 0.24 U
Tetryl mg/kg N/A 0.41 J 2.40 J 1.40 J 0.25 U 0.24 U

Anions
Nitrate-Nitrite mg/kg 130,000/ 7,800 3.5 5.7 2.8 3.5 10.7

! = EPA Region 9 Regional Screening Levels (RSLs), April 2009. Worksheet #9 of the Range-Specific QAPP NWSTF Boardman, Boardman, Oregon

Notes:

Detections exceeding the screening values are highlighted in blue

Reportable detections are in BOLD font.

ID = Identification
J = Estimated

SDG = Sample Delivery Group

U = Not Detected.

UJ = Not Detected, Estimated
mg/kg = Milligrams per Kilogram
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Table 4-1
Data Quality Evaluation Results
Five Year Range Condition Assessment Review
Boardman, Oregon

Surrogate/
Date Lab Laboratory Data Review| Hold Temp. at MS/MSD LCS/
S le ID i i i
ample Sampled SDG Number Analysis Parameter Units Result Qualifier Times receipt Internal or DUP LCSD Comments Final Result
Standard
o . .
4-Amino-2,6-dinitrotoluene mg/kg 0.25 U uJ X Low LCS A)RE.C for the milled certified 0.25UJ
reference material (CRM)
DU09-060410-001 6/4/2010 GOF080568 GOF080568-010 Explosives 0 ; :
Nitrobenzene mg/kg 0.25 U uJ X Low LCS A)RE.C for the milled certified 0.25UJ
reference material (CRM)
Tetryl mg/kg 0.41 J X Field Duplicate RPD 0.41J
o . .
4-Amino-2,6-dinitrotoluene mg/kg 0.25 8] uJ X Low LCS A)RE.C for the milled certified 0.25UJ
reference material (CRM)
DU09-060410-001D 6/4/2010 GOF080568 GOF080568-011 Explosives o ; :
Nitrobenzene mg/kg 0.25 U uJ X Low LCS A)RE.C for the milled certified 0.25UJ
reference material (CRM)
Tetryl mg/kg 2.40 J X Field Duplicate RPD 2.40J
o . .
4-Amino-2,6-dinitrotoluene mg/kg 0.24 8] uJ X Low LCS A)RE.C for the milled certified 0.24UJ
reference material (CRM)
All Explosives
(except Nitrobenzene and mg/kg various J/ul X Low surrogate recovery various UJ /]
Nitroquanidine)
0% MS/MSD recovery
. Low surrogate recovery
Explosives Nitrobenzene mg/kg 0.24 U R X X X Low LCS %REC for the milled certified 0.24 UR
DU08-060410-001 6/4/2010 GOF080568 GOF080568-012 reference material (CRM)
1,3-Dinitrobenzene mg/kg 0.24 8] uJ X Low MS/MSD %REC 0.24UJ
2,4-Dinitrotoluene mg/kg 0.24 8] uJ X Low MS/MSD %REC 0.24UJ
2,6-Dinitrotoluene mg/kg 0.24 8] uJ X Low MS/MSD %REC 0.24UJ
Tetryl mg/kg 14 J X High MS/MSD %REC 147
1,3,5-Trinitrobenzene mg/kg 0.24 8] uJ X Low MS/MSD %REC 0.24UJ
2,4,6-Trinitrotoluene mg/kg 0.24 8] uJ X Low MS/MSD %REC 0.24UJ
Explosives Nitroguanidine mg/kg 0.25 8] R X 5.8% /9.1% MS/MSD recovery 0.25 UR
. .. Low LCS %REC for the milled certified
4-Amino-2,6-dinitrotoluene mg/kg 0.25 U uJ X reference material (CRM) 0.25UJ
DU04-060410-001 6/4/2010 GOF080568 GOF080568-013 Explosives
Low LCS %REC for the milled certified
Nitrob /k; 0.25 J X 0.25UJ
frobenzene merke u u reference material (CRM) u
. . Low LCS %REC for the milled certified
4-Amino-2,6-dinitrotoluene mg/kg 0.24 U uJ X reference material (CRM) 0.24UJ
DU11-060410-001 6/4/2010 GOF080568 GOF080568-014 Explosives
Low LCS %REC for the milled certified
Nitrob /k; 0.24 J X 0.24UJ
frobenzene merke u u reference material (CRM) u
. . Lo extraction HT was exceeded by >2X
Explosives Niti d /L 20 R X X 20 UR
xplosives itroguanidine ug 8] 8] Sample received at 13°C U
Explosives Al E,XP 1051ve§ . ug/L various J/ul X Sample received at 13 °C various UJ / J
(except Nitroguanidine)
BW05-060710-001 6/7/2010 GOF090497 GOF090497-001 Perchlorate Perchlorate ug/L 4.4 J X Sample received at 13 °C 44J
Bicarbonate Alkalinity mg/L 133 J X Sample received at 13 °C 133J
General Chloride mg/L 94.9 J X Sample received at 13 °C 94.9J
Chemistry Nitrate-Nitrite mg/L 41.5 J X Sample received at 13 °C 4157
Sulfate mg/L 87.6 \ X Sample received at 13 °C 87.6J
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Table 4-1
Data Quality Evaluation Results
Five Year Range Condition Assessment Review
Boardman, Oregon

Surrogate/
Date Lab Laboratory Data Review| Hold Temp. at MS/MSD LCS/
S le ID i i i
ample Sampled SDG Number Analysis Parameter Units Result Qualifier Times receipt Internal or DUP LCSD Comments Final Result
Standard
. traction HT ded by >2X
Explosives Nitroguanidine ug/L 20 U UR X X extraction . was exeeeded by 20 UR
Sample received at 13 °C
Explosives Al E'xploswe's . ug/L various uJ X Sample received at 13 °C various UJ
(except Nitroguanidine)
BW04-060710-001 6/7/2010 GOF090497 GOF090497-002 Perchlorate Perchlorate ug/L 25 J X Sample received at 13 °C 251
Bicarbonate Alkalinity mg/L 156 ] X Sample received at 13 °C 156 J
General Chloride mg/L 62.7 J X Sample received at 13 °C 62.7J
Chemistry Nitrate-Nitrite mg/L 54.2 J X Sample received at 13 °C 542
Sulfate mg/L 101 J X Sample received at 13 °C 101J
DAW-060810-001 traction HT ded by >2X
6/8/2010 GOF100530 GOF100530-001 Explosives Nitroguanidine ug/L 20 U UR X extraction 5.2 was exceeced by 20 UR
Demo Atlas Well
. . Lo extraction HT was exceeded by >2X
Explosives Nitroguanidine ug/L 20 8] UR X X Sample received at 13 °C 20 UR
All Explosi . . .
Explosives 4Xp 051ve§ . ug/L various uJ X Sample received at 13 °C various UJ
(except Nitroguanidine)
RB92'0601:11 0'}801 6/7/2010 GOF090497 GOF090497-003 Perchlorate Perchlorate ug/L 0.50 U uJ X Sample received at 13 °C 0.50 UJ
t
(rinsate blank) Bicarbonate Alkalinity mg/L 5.0 U uJ X Sample received at 13 °C 50Ul
General Chloride mg/L 1.0 U uJ X Sample received at 13 °C 1.0UJ
Chemistry Nitrate-Nitrite mg/L 0.050 U uJ X Sample received at 13 °C 0.050 UJ
Sulfate mg/L 1.0 U uJ X Sample received at 13 °C 1.0UJ

Notes:
DUP = Laboratory Duplicate
HT = Holding Time
ID = Identification
J = Estimated
LCS = Laboratory Control Sample
MS = Matrix Spike
MSD = Matrix Spike Duplicate

R =Rejected
RPD = Relative Percent Difference
SDG = Sample Delivery Group
U = Not Detected
ug/L = Micrograms per Liter
mg/kg = Milligrams per Kilogram
mg/L = Milligrams per Liter
%REC = Percent Recovery
°C = degrees Celsius
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Table 4-2

Quality Control Outliers
Five Year Range Condition Assessment Review

Boardman, Oregon

Field Sample ID(s) QC Parameter
Requiring Qualification SDG Analyte QC Outlier Control Limit QC Result
Holding Time
BWO05-060710-001 o .
BW04-060710-001 GOF090497 Nitroguanidine Extraction HT S\:;‘:hf:;ﬁzizi Extraction perfog‘ﬁg&; :ays after sample
RB02-060710-001 P
DAW-060810-001 GOF100530 Nitroguanidine Extraction HT Within 7 days} of Extraction performed 1§ days after sample
(Demo Atlas Well) sample collection collection
MS/MSD % Recovery
Explosives:

Nitrobenzene 75 - 125 %REC 0 %RECs
1,3-Dinitrobenzene 80 - 125 %REC 47 %RECs
2,4-Dinitrotoluene MS and MSD %REC was not met for the 80 - 125 %REC 57 % RECs

DU08-060410-001 GOF080568 ’ .
2,6-Dinitrotoluene samples 80 - 120 %REC 79 %RECs
Tetryl 70 - 130 %REC 293% /291 %REC
1,3,5-Trinitrobenzene 75 -125 %REC 48% /33 %REC
2,4,6-Trinitrotoluene 70 - 130 %REC 41 %RECs
MS and MSD %REC t met for th
DU08-060410-001 GOF080568 Nitroguanidine an A’Samplt :S potmetiortie | 95 121 %REC 5.8% /9.1 %REC
Field Duplicates
Difference in the two
DU09-060410-001 Explosives: . . . values is less than 2x The difference in the two values is
DU09-060410-001D GOFO80568 Tetryl High Field Duplicate RDP the PQL value: 1.99 mg/kg
2X PQL = 0.50 mg/kg
LCS % Recovery (milled Certified Reference Material)
DU09-060410-001
DU09-060410-001D Explosives:
DU08-060410-001 GOF080568 4-Amino-2,6-dinitrotoluene LCS %REC was not met for the samples. 80 - 125 %REC 61 %REC
DU04-060410-001 Nitrobenzene 75 - 125 %REC 73 %REC
DU11-060410-001
Surrogate Recoveries
DU08-060410-001 GOF080568 All explosives except Nitroguanidine Low surrogate recovery 81 - 127 %REC 49 %REC
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Table 4-2
Quality Control Outliers

Five Year Range Condition Assessment Review

Boardman, Oregon

HT = Holding Time
ID = Identification

QC = Quality Control

LCS = Laboratory Control Sample

MS/MSD = Matrix Spike / Matrix Spike Duplicate

PQL = Practical Quantitaion Limit

% REC = Percent Recovery
RPD = Relative Percent Difference
SDG = Sample Delivery Group

Field Sample ID(s) QC Parameter
Requiring Qualification SDG Analyte QC Outlier Control Limit QC Result
Sample Temperature at Receipt
BWO05-060710-001 All explosi
BW04-060710-001 GOF090497 (includ e;‘,’t OSIVes. dine) Sample receipt temperature was high 4+2°C 13°C
RB02-060710-001 including Nitroguanidine
BW05-060710-001
BW04-060710-001 GOF090497 Perchlorate Sample receipt temperature was high 4+2°C 13°C
RB02-060710-001
General Chemistry:

BW05-060710-001 Bicarbonate Alkalinity
BW04-060710-001 GOF090497 Chloride Sample receipt temperature was high 4+2°C 13°C
RB02-060710-001 Nitrate-Nitrite

Sulfate

Notes:
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Table 4-3
Field Duplicate Results
Five Year Range Condition Assessment Review
Boardman, Oregon

Sample ID:| BW01-060510-001 BW01-060510-001D
Field Duplicate
Laboratory ID: GOF080568-002 = GOF080568-003 =
Sample Date: 6/5/2010 5 6/5/2010 5
SDG: GOF080568 = GOF080568 =
> >
QC Criteria
Compound Units Water Water RPDs Sensitivity
Perchlorate
Perchlorate ug/L 2.3 2.4 +0.50 ug/L
Explosives
Nitroguanidine ug/L 20 U 20 U 0.0
4-Amino-2,6-dinitrotoluene ug/L 0.15 U 0.15 U 0.0
2-Amino-4,6-dinitrotoluene ug/L 0.29 U 0.29 U 0.0
1,3-Dintrobenzene ug/L 0.15 U 0.15 U 0.0
2,4-Dinitrotoluene ug/L 0.15 U 0.15 U 0.0
2,6-Dinitrotoluene ug/L 0.15 U 0.15 U 0.0
HMX ug/L 0.15 U 0.15 8] 0.0
Nitrobenzene ug/L 0.15 U 0.15 U 0.0
Nitroglycerin ug/L 0.98 U 0.98 U 0.0
4-Nitrotoluene ug/L 0.98 U 0.98 U 0.0
2-Nitrotoluene ug/L 0.15 U 0.15 U 0.0
3-Nitrotoluene ug/L 0.49 U 0.49 U 0.0
RDX ug/L 0.24 8] 0.24 U 0.0
Tetryl ug/L 0.15 u 0.15 U 0.0
1,3,5-Trinitrobenzene ug/L 0.098 U 0.098 U 0.0
2,4,6-Trinitrotoluene ug/L 0.15 U 0.15 U 0.0
Anions
Bicarbonate Alkalinity mg/L 189 188 0.5
Chloride mg/L 53.9 53.8 0.2
Nitrate-Nitrite mg/L 9.3 9.5 -2.1
Sulfate mg/L 108 108 0.0

Water QC Criteria = RPD < 30% when detections are > 5x PQL in both
samples or a difference in the two values of < the PQL value if the detections
are < 5x PQL in one/both samples

Notes:

Reportable detections are in BOLD font.

ID = Identification

N/A =Not Applicable ug/L = Micrograms per Liter
PQL = Practical Quantitation Limit mg/L = Milligrams per Liter
RPD = Relative Percent Difference

SDG = Sample Delivery Group

QC = Quality Control

U = Not detected.
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Table 4-3
Field Duplicate Results

Five Year Range Condition Assessment Review

Boardman, Oregon

Sample ID:| DU09-060410-001 DU09-060410-001D
Field Duplicate
Laboratory ID: GOF080568-010 = GOF080568-011 =
Sample Date: 6/4/2010 5 6/4/2010 5
SDG: GOF080568 = GOF080568 =
> >
QC Criteria
Compound Units Soil Soil RPDs Sensitivity
Perchlorate
Perchlorate ug/kg 6.2 U 5.6 U 0.0
Explosives
Nitroguanidine mg/kg 0.25 8] 0.25 U 0.0
4-Amino-2,6-dinitrotoluene mg/kg 0.25 uJ 0.25 uJ 0.0
2-Amino-4,6-dinitrotoluene mg/kg 0.25 uJ 0.25 U 0.0
1,3-Dintrobenzene mg/kg 0.25 u 0.25 U 0.0
2,4-Dinitrotoluene mg/kg 0.25 U 0.25 U 0.0
2,6-Dinitrotoluene mg/kg 0.25 u 0.25 U 0.0
HMX mg/kg 0.25 U 0.25 U 0.0
Nitrobenzene mg/kg 0.25 u 0.25 U 0.0
Nitroglycerin mg/kg 0.50 U 0.50 U 0.0
4-Nitrotoluene mg/kg 0.50 u 0.50 U 0.0
2-Nitrotoluene mg/kg 0.25 U 0.25 U 0.0
3-Nitrotoluene mg/kg 0.25 U 0.25 U 0.0
RDX mg/kg 0.041 J 0.044 J -7.1
Tetryl mg/kg 0.41 J 2.40 J +0.50 mg/kg
1,3,5-Trinitrobenzene mg/kg 0.25 u 0.25 U 0.0
2,4,6-Trinitrotoluene mg/kg 0.25 8] 0.25 U 0.0
Anions
Bicarbonate Alkalinity N/A N/A N/A
Chloride N/A N/A N/A
Nitrate-Nitrite mg/kg 35 5.7 -47.8
Sulfate N/A N/A N/A

Soil QC Criteria = RPD < 50% when detections are > 5x PQL in both samples or a
difference in the two values of < 2x the PQL value if the detections are < 5x PQL in

one/both samples

Notes:

Reportable detections are in BOLD font.
ID = Identification

J = Estimated

N/A =Not Applicable

PQL = Practical Quantitation Limit

RPD = Relative Percent Difference

SDG = Sample Delivery Group

QC = Quality Control

U = Not detected.
ug/kg = Micrograms per Kilogram
mg/kg = Milligrams per Kilogram
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Table 4-4
Field Completeness
Five Year Range Condition Assessment Review
Boardman, Oregon

Number of Number of Field
Analysis 1
Samples Planned Samples Collected Completeness
Water 12 11 92%
Soil 5 5 100%
17 16 94%
Field Completeness Goal 100%

Notes:

= Number of samples includes field samples and duplicates. Rinsates are not incuded.
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Table 4-5
Analytical Completeness
Five Year Range Condition Assessment Review
Boardman, Oregon

Total Number ,| Acceptable Data Quality Quality Data
Parameter 1 | Acceptable Data 3
of Parameters Completeness Data Completeness
Water
Perchlorate 11 9 82% 11 100%
Explosives 176 143 81% 172 98%
Bicarbonate Alkalinity 11 9 82% 11 100%
Chloride 11 9 82% 11 100%
Nitrate-Nitrite 11 9 82% 11 100%
Sulfate 11 9 82% 11 100%
Water Totals 231 188 81% 227 98%
Soil
Perchlorate 5 5 100% 5 100%
Explosives 80 54 68% 78 98%
Nitrate-Nitrite 5 5 100% 5 100%
Soil Totals 90 64 71% 38 98%
Totals 321 [ 252 79% [ 315 [ 98%
Completeness Goals 95% 95%

Notes:

- Total number of parameters includes field samples (includes data points
from dilutions and/or reanalyses to be used in place of original data) and duplicates
(does not include field blanks)

2 Acceptable data includes data that has not been rejected or qualified as estimated (J/UJ).
Data points for which the required corrective actions were taken do not count against the acceptable
data completeness goal calculation (i.e., results exceeding the calibration range that were reanalyzed
at dilutions within the calibration range).

3 Quality data is defined as all non-rejected data.
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Analytical Data Packages



APPENDIX E

REVISED CONCEPTUAL MODEL AND

RANGE PROTECTIVE MEASURES MATRIX



Range and Munitions Degradation
Debris Clearance
Consolidation Areas



FIMAL FRELIMINARY SCREEMING BYMOPSIS Section 3.0
DECISION POINT TWO REPORT Revision MNo.; 0
LLE. Mavy, Engineering Field Activity, Morthwoest Diate: 027140106
Contract Mo. M44255-02-D-2008 Pape 5-3
Drelivery Order (47
Tabile 5-1
Range Protective Measures Matrix
Proteclive Mepsure Helference(s) Considerations

Conddset a hazard assessment before  |Department of Defense Directive Hazard assessment must be conducted
ey range maimtenance or clearance  [[DoDD) 4715011 (Environmental and (in sccordance with OPMAVIMET

oporation.

Explosives Safety Management on
Dol Active and Inactive Ronges
within the L5} OPMAVINST
3500394, "Operational Risk
Management”,

1500.39A, "Operational Risk
blanapement”,

cvilop a safe and practical method
or recyeling or disposing of UXO
range scrapddebris, incloding a
ecure yard or Invdown area,

DD 471511

emove all harardous msterials
petrobeum, oil, lubricants, radium
ials, bafteries, efe,) from potential
argets before they are placed on

Tl 3 471511

[

Inspect all legacy LU0 and range
serapidebos 1o ensure it is inert andfor
frec of explosives or related material.
Segrepate all LK and range
gerap/debris generated from base or
ramge operntions prios o recycling,
Provide appropriate personnel with
applicable hazardous waste training /
knowledge f personal proteclive
equipment to handle suspect
hazardous wasies.

rovide {and document) initial and
early ground and explosives satety
riefings 1o personnel assigned to the
£.

Dol 471511

Include as clement of Range Complex
bonagement Plan (to be developed),
Devebop briefing templates and forms
to be used by range personnel.

ent unsuthorized access to the
nge through establishment of access
trals, including fencing, lockable
tes, physical barrlers, edc,

Dol 471511, OPFMAVINST
S530.14C [Mavy Physical Security
Bedanual)

Ensure boundary signs mclude
appropriate terms as dedailed in the
ey Physical Securify Manual. Post
bilingual warning signs where
significant numbers of kecal residents
are noi-English speaking.

raining lo mdividusls authorized

Envidc appropriate explosives safety
cess o the range.

Dol £715.11

Identify authorized personnel and
develop notification and training

S0Ps.




FINAL PRELIMINARY SCREENIMG SYMNOPSIS Section 5.0
DECISION POINT TWO REPORT Revision Mo.: 0
1.5, Mavy, Engineering Field Activity, Northwest [rate: 014706
Cioniract Mo, M44255=02-1-2008 Page 5-4
Delivery Order D047
Table 5-1 (Continued)
Range Protective Measures Matrix
| Frotective Measure | Reference{s) | Considerations
Maintain permanent records of Military Munitions Fule Include recommendations for range
unitions expended, including mplementation Palicy {MRIF) manggers {parties responsible for

timated dud rates; fype, quantity,
d location of expended munitions;
1sing organizations; all U0 and
ange scrap’debris clearance

tions; all EOD mishaps

ivted to LTECH and range
crapddebris that ocour on or off
Age.

document conirel).

aintain a community ouireaclh
rogram thaf provides public
oliffications of potential explosives
wzards; provides appropriate
nformation to local officials

garding the compatible uses of non-
o} property bocated near the range;
resses in a local foram isswes that
ave a patential to affect the
urrcunding communitics; and

ucates citizens living near the range
n explosives hazards associated with

MEC and trespassing on the range.

|Donp 471511

Dievelop guidelines for public
motification, Identify appropriate
public relations officers or specialists.

Conduct appropriabe range clearance
nperations consistent with the
proposed wse of the area before
changing range use.

Daldr 471511

rohibit controlled buming of
gedation as a method of UXO and
¢ scrapfdebris clearance.

mplement relevant protective
easures including segregation of
X0 and range scrap/debris,

wzardous material removal and

ecyeling,

DD 471511

ainimin fire prevention measures
including personnel and vehicle
azcess restrictions, and open buming
ibvitions,

rohibit burying munitions on range
transporting them off range for
alment.

[MEIP

Follow policy regarding burial and
ireatment, Identify pofential historical
burial arcas.
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Appendix F - Photos

Area 4 - June 3, 2010
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Area 4 - June 4, 2010
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Area 8 - June 3, 2010
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Area 8 - June 4, 2010
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Area 9 - June 3, 2010
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Area 11 - June 3, 2010
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Area BW4 - June 3, 2010
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