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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: 

Evaluate changes from the previous RCA; 

Determine if further steps are necessary to maintain compliance; 

Evaluate the status and effectiveness of protective measures; and 

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: 

Surface soil sampling at four locations for MCs (explosives and nitroguanidine), 

perchlorate, and nitrite/nitrate using multi-incremental sampling (MIS) methods; 

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); 

Installation of two additional monitoring wells near the northern boundary at NWSTF 

Boardman; and 

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, 
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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):

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

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; 

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 

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: 

The collection of surface soil samples, using MIS methodology, from DU 4, DU 8, DU 9, 

and DU 11; 

Installation and development of monitoring wells BW-4 and BW-5; 

Collection of groundwater samples from ten of eleven planned wells; and 

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/Odex 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
th

, removing a total of 5 well 

volumes.  Monitoring well BW-5 was then bailed dry on June 6
th

 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
th

 through June 8
th

, 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: 

Determine the sustainable purge flow rate for the well; 

Obtain a stabilized water level in the well; 

Obtain stabilized water quality parameters; and 

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
th

.  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 
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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:   

8330B (nitroaromatics/nitramines), 

8330Modified (M) (nitroguanidine), 

6850 (perchlorate), and 

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: 

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 ( g/L) at 

OB/OD-2 to 4.4 g/L at BW-5.  All detected concentrations for perchlorate were below 

the screening concentration value of 15 g/L.
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Explosive compounds were detected at monitoring well BW-5.  Nitroglycerin was 

detected at a concentration of 0.690 g/L (method detection limit [MDL] - 0.15 g/L)

and octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) was detected at a concentration 

of 0.059 g/L (MDL - 0.027 g/L).  BW-5 is in the northeast corner of the range and 

distant from all range related activities. 

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: 

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

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 at a 

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. 

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:

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

Identifies pathways for release, migration, or potential exposure to contaminants or 

hazards; and 

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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5 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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NWSTF Boardman, Oregon

Sample ID: RB01-060410-001 BW01-060510-001 BW01-060510-001D BW03-060510-01 BW02-060510-001 OB/OD03-060610-001 OB/OD01-060610-001 OB/OD02-060610-001

Rinsate Blank Field Duplicate

Laboratory ID: G0F080568-001 G0F080568-002 G0F080568-003 G0F080568-004 G0F080568-005 G0F080568-006 G0F080568-007 G0F080568-008

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: G0F080568 G0F080568 G0F080568 G0F080568 G0F080568 G0F080568 G0F080568 G0F080568

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 33.4 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

Page 1 of 2
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Analytical Results - Water
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NWSTF Boardman, Oregon

Sample ID:

Laboratory ID:

Sample Date:

SDG:

Compound Units

Perchlorate

Perchlorate ug/L

Explosives

Nitroguanidine ug/L

4-Amino-2,6-dinitrotoluene ug/L

2-Amino-4,6-dinitrotoluene ug/L

1,3-Dintrobenzene ug/L

2,4-Dinitrotoluene ug/L

2,6-Dinitrotoluene ug/L

HMX ug/L

Nitrobenzene ug/L

Nitroglycerin ug/L

4-Nitrotoluene ug/L

2-Nitrotoluene ug/L

3-Nitrotoluene ug/L

RDX ug/L

Tetryl ug/L

1,3,5-Trinitrobenzene ug/L

2,4,6-Trinitrotoluene ug/L

Anions

Bicarbonate Alkalinity mg/L

Chloride mg/L

Nitrate-Nitrite mg/L

Sulfate mg/L

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

NV02-060610-001 BW05-060710-001 BW04-060710-001 RB02-060710-001 DAW-060810-001

Rinsate Blank DEMO ATLAS WELL

G0F080568-009 G0F090497-001 G0F090497-002 G0F090497-003 G0F100530-001

6/6/2010 6/7/2010 6/7/2010 6/7/2010 6/8/2010

G0F080568 G0F090497 G0F090497 G0F090497 G0F100530

2.60 4.4 2.5 0.50 U 0.50 U

20 U 20 UJ 20 UJ 20 UJ 20 UJ

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.30 U 0.30 U 0.30 U 0.29 U 0.31 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.15 U 0.059 J 0.15 U 0.15 U 0.15 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

1.00 U 0.690 J 1.00 U 0.97 U 1.00 U

1.00 U 1.00 U 1.00 U 0.97 U 1.00 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.50 U 0.50 U 0.50 U 0.48 U 0.51 U

0.25 U 0.25 U 0.25 U 0.24 U 0.26 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

0.10 U 0.10 U 0.10 U 0.10 U 0.10 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

148 133 156 5.0 U 191

30.9 94.9 62.7 1.0 U 30.2

17.4 41.50 54.20 0.050 U 0.12

44.0 88 101 1.0 U 109

Page 2 of 2
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Detections - Water
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NWSTF Boardman, Oregon

Sample ID: BW01-060510-001 BW01-060510-001D BW03-060510-01 BW02-060510-001 OB/OD03-060610-001 OB/OD01-060610-001 OB/OD02-060610-001

Field Duplicate

Laboratory ID: G0F080568-002 G0F080568-003 G0F080568-004 G0F080568-005 G0F080568-006 G0F080568-007 G0F080568-008

Sample Date: 6/5/2010 6/5/2010 6/5/2010 6/5/2010 6/6/2010 6/6/2010 6/6/2010

SDG: G0F080568 G0F080568 G0F080568-004 G0F080568 G0F080568 G0F080568 G0F080568

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 U 0.15 U 0.15 U 0.15 U 0.14 U 0.15 U

Nitroglycerin ug/L 3.7 0.98 U 0.98 U 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

Page 1 of 2
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Detections - Water
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NWSTF Boardman, Oregon

Sample ID:

Laboratory ID:

Sample Date:

SDG:

Compound Units Screening Values

Perchlorate  

Perchlorate ug/L 15

Explosives  

HMX ug/L 1,800

Nitroglycerin ug/L 3.7

Anions  

Bicarbonate Alkalinity mg/L N/A

Chloride mg/L N/A

Nitrate-Nitrite mg/L 58,000 / 3,700

Sulfate mg/L N/A

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

NV02-060610-001 BW05-060710-001 BW04-060710-001 DEMO ATLAS WELL

DAW-060810-001

G0F080568-009 G0F090497-001 G0F090497-002 G0F100530-001

6/6/2010 6/7/2010 6/7/2010 6/8/2010

G0F080568 G0F090497 G0F090497 G0F100530

2.60 4.4 2.5 0.50 U

0.15 U 0.059 J 0.15 U 0.15 U

1.00 U 0.690 J 1.00 U 1.00 U

148 133 156 191

30.9 94.9 62.7 30.2

17.4 41.50 54.20 0.12

44.0 88 101 109

Page 2 of 2



Table 2-3

Analytical Results - Soil
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NWSTF Boardman, Oregon

Sample ID: DU09-060410-001 DU09-060410-001D DU08-060410-011 DU04-060410-001 DU11-060410-001

Field Duplicate

Laboratory ID: G0F080568-010 G0F080568-011 G0F080568-012 G0F080568-013 G0F080568-014

Sample Date: 6/4/2010 6/4/2010 6/4/2010 6/4/2010 6/4/2010

SDG: G0F080568 G0F080568 G0F080568 G0F080568 G0F080568

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 mg/kg 0.25 U 0.25 U 0.24 UJ 0.25 U 0.24 U

Anions

Nitrate-Nitrite mg/kg 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: DU09-060410-001 DU09-060410-001D DU08-060410-011 DU04-060410-001 DU11-060410-001

Field Duplicate

Laboratory ID: G0F080568-010 G0F080568-011 G0F080568-012 G0F080568-013 G0F080568-014

Sample Date: 6/4/2010 6/4/2010 6/4/2010 6/4/2010 6/4/2010

SDG: G0F080568 G0F080568 G0F080568 G0F080568 G0F080568

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

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

Page 1 of 1



Table 3 1

Screening for MCs in Groundwater Samples

Updated Decision Point Two Report

NWSTF Boardman, Oregon

Munitions

Constituent

Tap Water

(ug/L)

Exceeds Screening Value

(Yes/No)

List Locations of

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

Constituent

Soil Residential

(mg/kg)

Soil Industrial

(mg/kg)

Exceeds Screening

Value (Yes/No)

List Locations of

Exceedances

RDX 5.5 24

No, Residential

No, Industrial N/A

Tetryl 240 2,500

No, Residential

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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FIGURES



Figure 1-1

Site Location Map

Updated Decision Point Two Report

NWSTF Boardman

Note:

Figure from the Comprehensive Range

Evaluation, NWSTF Boardman Preliminary

Screening Synopsis, Decision Point Two Report,

US Navy, February, 2006.



Source: Lower Umatilla Groundwater Technical Report (1995) 
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WELL SAMPLING DOCUMENTATION 
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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 45.74192 45.74191 45.74187 45.74174 48x21

119.74617 119.74552 119.74618 119.74550

Area 8 DU 45.75594 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 45.77658 45.77670 45.77611 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): 

G0F080568 

G0F090497 

G0F100530 

 

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 G0F080568 were received at the 

laboratory at temperatures of 8 degrees Celsius ( C) and 9 C.  The cooler associated with SDG 

G0F090497 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 G0F090497 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 BW05-060710-001, 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 G0F080568.  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  

BW05-060710-001, 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 G0F080568, 

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  

BW05-060710-001 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 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 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.  



 

 

TABLES 



Table 1-1

Sample Collection Summary

Five Year Range Condition Assessment Review

Boardman, Oregon

Field Samples  

BW01-060510-001 Water 6/5/2010 6/8/2010 139611 G0F080568-002 G0F080568 * * * * * * *

Water BW01-060510-001D 6/5/2010 6/8/2010 139611 G0F080568-003 G0F080568 * * * * * * *
BW03-060510-01 Water 6/5/2010 6/8/2010 139611 G0F080568-004 G0F080568 * * * * * * *

BW02-060510-001 Water MS/MSD - All Analyses 6/5/2010 6/8/2010 139611 G0F080568-005 G0F080568 * * * * * * *
OB/OD03-060610-001 Water 6/6/2010 6/8/2010 139618 G0F080568-006 G0F080568 * * * * * * *

OB/OD01-060610-001 Water 6/6/2010 6/8/2010 139618 G0F080568-007 G0F080568 * * * * * * *

OB/OD02-060610-001 Water 6/6/2010 6/8/2010 139618 G0F080568-008 G0F080568 * * * * * * *
NV02-060610-001 Water 6/6/2010 6/8/2010 139618 G0F080568-009 G0F080568 * * * * * * *
BW05-060710-001 Water 6/7/2010 6/9/2010 139619 G0F090497-001 G0F090497 * * * * * * *
BW04-060710-001 Water 6/7/2010 6/9/2010 139619 G0F090497-002 G0F090497 * * * * * * *

DEMO ATLAS WELL DAW-

060810-001
Water 6/8/2010 6/10/2010 139612 G0F100530-001 G0F100530 * * * * * * *

NAVY WELL 07¹ Water

DU09-060410-001 Soil N/N MS/MSD 6/4/2010 6/8/2010 139617 G0F080568-010 G0F080568 * * *   *  
Soil DU09-060410-001D 6/4/2010 6/8/2010 139617 G0F080568-011 G0F080568 * * *   *  

DU08-060410-011 Soil All Except N/N 6/4/2010 6/8/2010 139617 G0F080568-012 G0F080568 * * *   *  
DU04-060410-001 Soil 6/4/2010 6/8/2010 139617 G0F080568-013 G0F080568 * * *   *  
DU11-060410-001 Soil 6/4/2010 6/8/2010 139617 G0F080568-014 G0F080568 * * *   *  

RB01-060410-001 Water 6/4/2010 6/8/2010 139611 G0F080568-001 G0F080568 * * *   *  

RB02-060710-001 Water 6/7/2010 6/8/2010 139619 G0F090497-003 G0F090497 * * * * * * *

¹ = 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. MS/MSD = Matrix Spike / Matrix Spike Duplicate

COC = Chain of Custody Record SDG = Sample Delivery Group

EPA = United States Environmental Protection Agency N/N = Nitrate-Nitrite

ID = Identification
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Table 3-1

Analytical Results - Water

Five Year Range Condition Assessment Review

Boardman, Oregon

Sample ID: RB01-060410-001 BW01-060510-001 BW01-060510-001D BW03-060510-01 BW02-060510-001 OB/OD03-060610-001 OB/OD01-060610-001

Rinsate Blank Field Duplicate

Laboratory ID: G0F080568-001 G0F080568-002 G0F080568-003 G0F080568-004 G0F080568-005 G0F080568-006 G0F080568-007

Sample Date: 6/4/2010 6/5/2010 6/5/2010 6/5/2010 6/5/2010 6/6/2010 6/6/2010

SDG: G0F080568 G0F080568 G0F080568 G0F080568 G0F080568 G0F080568 G0F080568

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 53.9 53.8 62.4 53.5 19.6 45.8

Nitrate-Nitrite mg/L 0.050 U 9.3 9.5 0.050 U 33.4 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:

Laboratory ID:

Sample Date:

SDG:

Compound Units

Perchlorate

Perchlorate ug/L

Explosives

Nitroguanidine ug/L

4-Amino-2,6-dinitrotoluene ug/L

2-Amino-4,6-dinitrotoluene ug/L

1,3-Dintrobenzene ug/L

2,4-Dinitrotoluene ug/L

2,6-Dinitrotoluene ug/L

HMX ug/L

Nitrobenzene ug/L

Nitroglycerin ug/L

4-Nitrotoluene ug/L

2-Nitrotoluene ug/L

3-Nitrotoluene ug/L

RDX ug/L

Tetryl ug/L

1,3,5-Trinitrobenzene ug/L

2,4,6-Trinitrotoluene ug/L

Anions

Bicarbonate Alkalinity mg/L

Chloride mg/L

Nitrate-Nitrite mg/L

Sulfate mg/L

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

OB/OD02-060610-001 NV02-060610-001 BW05-060710-001 BW04-060710-001 RB02-060710-001 DAW-060810-001

Rinsate Blank DEMO ATLAS WELL

G0F080568-008 G0F080568-009 G0F090497-001 G0F090497-002 G0F090497-003 G0F100530-001

6/6/2010 6/6/2010 6/7/2010 6/7/2010 6/7/2010 6/8/2010

G0F080568 G0F080568 G0F090497 G0F090497 G0F090497 G0F100530

0.68 2.60 4.4 J 2.5 J 0.50 UJ 0.50 U

20 U 20 U 20 UR 20 UR 20 UR 20 UR

0.15 U 0.15 U 0.15 UJ 0.15 UJ 0.15 UJ 0.15 U

0.30 U 0.30 U 0.30 UJ 0.30 UJ 0.29 UJ 0.31 U

0.15 U 0.15 U 0.15 UJ 0.15 UJ 0.15 UJ 0.15 U

0.15 U 0.15 U 0.15 UJ 0.15 UJ 0.15 UJ 0.15 U

0.15 U 0.15 U 0.15 UJ 0.15 UJ 0.15 UJ 0.15 U

0.15 U 0.15 U 0.059 J 0.15 UJ 0.15 UJ 0.15 U

0.15 U 0.15 U 0.15 UJ 0.15 UJ 0.15 UJ 0.15 U

1.00 U 1.00 U 0.690 J 1.00 UJ 0.97 UJ 1.00 U

1.00 U 1.00 U 1.00 UJ 1.00 UJ 0.97 UJ 1.00 U

0.15 U 0.15 U 0.15 UJ 0.15 UJ 0.15 UJ 0.15 U

0.50 U 0.50 U 0.50 UJ 0.50 UJ 0.48 UJ 0.51 U

0.25 U 0.25 U 0.25 UJ 0.25 UJ 0.24 UJ 0.26 U

0.15 U 0.15 U 0.15 UJ 0.15 UJ 0.15 UJ 0.15 U

0.10 U 0.10 U 0.10 UJ 0.10 UJ 0.10 UJ 0.10 U

0.15 U 0.15 U 0.15 UJ 0.15 UJ 0.15 UJ 0.15 U

183 148 133 J 156 J 5.0 UJ 191

9.4 30.9 94.9 J 62.7 J 1.0 UJ 30.2

3.7 17.4 41.50 J 54.20 J 0.050 UJ 0.12

40.2 44.0 88 J 101 J 1.0 UJ 109
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Table 3-2

Detections - Water

Five Year Range Condition Assessment Review

Boardman, Oregon

Sample ID: BW01-060510-001 BW01-060510-001D BW03-060510-01 BW02-060510-001 OB/OD03-060610-001 OB/OD01-060610-001

Field Duplicate

Laboratory ID: G0F080568-002 G0F080568-003 G0F080568-004 G0F080568-005 G0F080568-006 G0F080568-007

Sample Date: 6/5/2010 6/5/2010 6/5/2010 6/5/2010 6/6/2010 6/6/2010

SDG: G0F080568 G0F080568 G0F080568-004 G0F080568 G0F080568 G0F080568

Compound Units Screening Values¹

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 33.4 6.1 0.065

Sulfate mg/L N/A 108 108 187 62.8 54.3 121

¹ = 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 3-2

Detections - Water

Five Year Range Condition Assessment Review

Boardman, Oregon

Sample ID:

Laboratory ID:

Sample Date:

SDG:

Compound Units Screening Values¹

Perchlorate  

Perchlorate ug/L 15

Explosives  

HMX ug/L 1,800

Nitroglycerin ug/L 3.7

Anions  

Bicarbonate Alkalinity mg/L N/A

Chloride mg/L N/A

Nitrate-Nitrite mg/L 58,000 / 3,700

Sulfate mg/L N/A

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

OB/OD02-060610-001 NV02-060610-001 BW05-060710-001 BW04-060710-001 DEMO ATLAS WELL

DAW-060810-001

G0F080568-008 G0F080568-009 G0F090497-001 G0F090497-002 G0F100530-001

6/6/2010 6/6/2010 6/7/2010 6/7/2010 6/8/2010

G0F080568 G0F080568 G0F090497 G0F090497 G0F100530

0.68 2.60 4.4 J 2.5 J 0.50 U

0.15 U 0.15 U 0.059 J 0.15 UJ 0.15 U

1.00 U 1.00 U 0.690 J 1.00 UJ 1.00 U

183 148 133 J 156 J 191

9.4 30.9 94.9 J 62.7 J 30.2

3.7 17.4 41.50 J 54.20 J 0.12

40.2 44.0 88 J 101 J 109

¹ = 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 3-3

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: G0F080568-010 G0F080568-011 G0F080568-012 G0F080568-013 G0F080568-014

Sample Date: 6/4/2010 6/4/2010 6/4/2010 6/4/2010 6/4/2010

SDG: G0F080568 G0F080568 G0F080568 G0F080568 G0F080568

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 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 mg/kg 0.25 U 0.25 U 0.24 UJ 0.25 U 0.24 U

Anions

Nitrate-Nitrite mg/kg 3.5 5.7 2.8 3.5 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: G0F080568-010 G0F080568-011 G0F080568-012 G0F080568-013 G0F080568-014

Sample Date: 6/4/2010 6/4/2010 6/4/2010 6/4/2010 6/4/2010

SDG: G0F080568 G0F080568 G0F080568 G0F080568 G0F080568

Compound Units Screening Values¹

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

¹ = 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

Date

Sampled
SDG

Lab

Number
Analysis Parameter Units

Data Review

Qualifier

Hold

Times

Temp. at 

receipt

Surrogate/

Internal

Standard

MS/MSD

or DUP 

LCS/

LCSD
Comments Final Result

4-Amino-2,6-dinitrotoluene mg/kg 0.25 U UJ X
Low LCS %REC for the milled certified 

reference material (CRM)
0.25 UJ

Nitrobenzene mg/kg 0.25 U UJ X
Low LCS %REC for the milled certified 

reference material (CRM)
0.25 UJ

Tetryl mg/kg 0.41  J X  Field Duplicate RPD 0.41 J

4-Amino-2,6-dinitrotoluene mg/kg 0.25 U UJ X
Low LCS %REC for the milled certified 

reference material (CRM)
0.25 UJ

Nitrobenzene mg/kg 0.25 U UJ X
Low LCS %REC for the milled certified 

reference material (CRM)
0.25 UJ

Tetryl mg/kg 2.40  J X  Field Duplicate RPD 2.40 J

4-Amino-2,6-dinitrotoluene mg/kg 0.24 U UJ X
Low LCS %REC for the milled certified 

reference material (CRM)
0.24 UJ

All Explosives

(except Nitrobenzene and 

Nitroquanidine)

mg/kg various J / UJ X Low surrogate recovery various UJ / J

Nitrobenzene mg/kg 0.24 U R X X X

0% MS/MSD recovery

Low surrogate recovery

Low LCS %REC for the milled certified 

reference material (CRM)

0.24 UR

1,3-Dinitrobenzene mg/kg 0.24 U UJ X Low MS/MSD %REC 0.24 UJ

2,4-Dinitrotoluene mg/kg 0.24 U UJ X Low MS/MSD %REC 0.24 UJ

2,6-Dinitrotoluene mg/kg 0.24 U UJ X Low MS/MSD %REC 0.24 UJ

Tetryl mg/kg 1.4 J X High MS/MSD %REC 1.4 J

1,3,5-Trinitrobenzene mg/kg 0.24 U UJ X Low MS/MSD %REC 0.24 UJ

2,4,6-Trinitrotoluene mg/kg 0.24 U UJ X Low MS/MSD %REC 0.24 UJ

Explosives Nitroguanidine mg/kg 0.25 U R X 5.8% / 9.1% MS/MSD recovery 0.25 UR

4-Amino-2,6-dinitrotoluene mg/kg 0.25 U UJ X
Low LCS %REC for the milled certified 

reference material (CRM)
0.25 UJ

Nitrobenzene mg/kg 0.25 U UJ X
Low LCS %REC for the milled certified 

reference material (CRM)
0.25 UJ

4-Amino-2,6-dinitrotoluene mg/kg 0.24 U UJ X
Low LCS %REC for the milled certified 

reference material (CRM)
0.24 UJ

Nitrobenzene mg/kg 0.24 U UJ X
Low LCS %REC for the milled certified 

reference material (CRM)
0.24 UJ

Explosives Nitroguanidine ug/L 20 U UR X X
extraction HT was exceeded by >2X

Sample received at 13 ºC
20 UR

Explosives
All Explosives

(except Nitroguanidine)
ug/L various J / UJ X Sample received at 13 ºC various UJ / J

Perchlorate Perchlorate ug/L 4.4 J X Sample received at 13 ºC 4.4 J

Bicarbonate Alkalinity mg/L 133 J X Sample received at 13 ºC 133 J

Chloride mg/L 94.9 J X Sample received at 13 ºC 94.9 J

Nitrate-Nitrite mg/L 41.5 J X Sample received at 13 ºC 41.5 J

Sulfate mg/L 87.6 J X Sample received at 13 ºC 87.6 J

General

Chemistry

DU09-060410-001 6/4/2010

DU09-060410-001D 6/4/2010 G0F080568 G0F080568-011 Explosives

BW05-060710-001 G0F090497-001

Sample ID
Laboratory

Result

G0F080568 G0F080568-010 Explosives

Explosives
DU08-060410-001 6/4/2010 G0F080568 G0F080568-012

6/7/2010

DU04-060410-001 6/4/2010 G0F080568

G0F090497

Explosives

DU11-060410-001 6/4/2010 G0F080568 G0F080568-014 Explosives

G0F080568-013
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Table 4-1

Data Quality Evaluation Results

Five Year Range Condition Assessment Review

Boardman, Oregon

Date

Sampled
SDG

Lab

Number
Analysis Parameter Units

Data Review

Qualifier

Hold

Times

Temp. at 

receipt

Surrogate/

Internal

Standard

MS/MSD

or DUP 

LCS/

LCSD
Comments Final ResultSample ID

Laboratory

Result

Explosives Nitroguanidine ug/L 20 U UR X X
extraction HT was exceeded by >2X

Sample received at 13 ºC
20 UR

Explosives
All Explosives

(except Nitroguanidine)
ug/L various UJ X Sample received at 13 ºC various UJ 

Perchlorate Perchlorate ug/L 2.5 J X Sample received at 13 ºC 2.5 J

Bicarbonate Alkalinity mg/L 156 J X Sample received at 13 ºC 156 J

Chloride mg/L 62.7 J X Sample received at 13 ºC 62.7 J

Nitrate-Nitrite mg/L 54.2 J X Sample received at 13 ºC 54.2 J

Sulfate mg/L 101 J X Sample received at 13 ºC 101 J

6/8/2010 G0F100530 G0F100530-001 Explosives Nitroguanidine ug/L 20 U UR X
extraction HT was exceeded by >2X

20 UR

Explosives Nitroguanidine ug/L 20 U UR X X
extraction HT was exceeded by >2X

Sample received at 13 ºC
20 UR

Explosives
All Explosives

(except Nitroguanidine)
ug/L various UJ X Sample received at 13 ºC various UJ 

Perchlorate Perchlorate ug/L 0.50 U UJ X Sample received at 13 ºC 0.50 UJ

Bicarbonate Alkalinity mg/L 5.0 U UJ X Sample received at 13 ºC 5.0 UJ

Chloride mg/L 1.0 U UJ X Sample received at 13 ºC 1.0 UJ

Nitrate-Nitrite mg/L 0.050 U UJ X Sample received at 13 ºC 0.050 UJ

Sulfate mg/L 1.0 U UJ X Sample received at 13 ºC 1.0 UJ

Notes:

DUP = Laboratory Duplicate R = Rejected

HT = Holding Time RPD = Relative Percent Difference

ID = Identification SDG = Sample Delivery Group

J = Estimated U = Not Detected

LCS = Laboratory Control Sample ug/L = Micrograms per Liter

MS = Matrix Spike mg/kg = Milligrams per Kilogram

MSD = Matrix Spike Duplicate mg/L = Milligrams per Liter

%REC = Percent Recovery

ºC = degrees Celsius

General

Chemistry

BW04-060710-001 6/7/2010

General

Chemistry

RB02-060710-001

(rinsate blank)
6/7/2010 G0F090497 G0F090497-003

DAW-060810-001

Demo Atlas Well

G0F090497 G0F090497-002
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Table 4-2

Quality Control Outliers

Five Year Range Condition Assessment Review

Boardman, Oregon

Field Sample ID(s) 

Requiring Qualification SDG Analyte QC Outlier

QC Parameter 

Control Limit QC Result

BW05-060710-001

BW04-060710-001

RB02-060710-001

G0F090497 Nitroguanidine Extraction HT
Within 7 days of 

sample collection

Extraction performed 16 days after sample 

collection

DAW-060810-001

(Demo Atlas Well)
G0F100530 Nitroguanidine Extraction HT

Within 7 days of 

sample collection

Extraction performed 15 days after sample 

collection

DU08-060410-001 G0F080568 Nitroguanidine
MS and MSD %REC was not met for the 

samples
72 - 121 %REC 5.8% / 9.1 %REC

DU09-060410-001

DU09-060410-001D
G0F080568

Explosives:

Tetryl
High Field Duplicate RDP

Difference in the two 

values is less than 2x 

the PQL value:

2X PQL = 0.50 mg/kg

The difference in the two values is 

1.99 mg/kg

DU08-060410-001 G0F080568 All explosives except Nitroguanidine Low surrogate recovery 81 - 127 %REC 49 %REC

Holding Time

MS/MSD % Recovery

Surrogate Recoveries

MS and MSD %REC was not met for the 

samples

75 - 125 %REC

80 - 125 %REC

80 - 125 %REC

80 - 120 %REC

70 - 130 %REC

75 - 125 %REC

70 - 130 %REC

0 %RECs

47 %RECs

57 % RECs

79 %RECs

293% / 291 %REC

48% / 33 %REC

41 %RECs

LCS % Recovery (milled Certified Reference Material)

G0F080568

Explosives:

4-Amino-2,6-dinitrotoluene

Nitrobenzene

LCS %REC was not met for the samples.

DU08-060410-001

80 - 125 %REC

75 - 125 %REC

61 %REC

73 %REC

G0F080568

Explosives:

Nitrobenzene

1,3-Dinitrobenzene

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Tetryl

1,3,5-Trinitrobenzene

2,4,6-Trinitrotoluene

DU09-060410-001

DU09-060410-001D

DU08-060410-001

DU04-060410-001

DU11-060410-001

Field Duplicates
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Table 4-2

Quality Control Outliers

Five Year Range Condition Assessment Review

Boardman, Oregon

Field Sample ID(s) 

Requiring Qualification SDG Analyte QC Outlier

QC Parameter 

Control Limit QC Result

BW05-060710-001

BW04-060710-001

RB02-060710-001

G0F090497
All explosives

(including Nitroguanidine) 
Sample receipt temperature was high 4  2 C 13°C

BW05-060710-001

BW04-060710-001

RB02-060710-001

G0F090497 Perchlorate Sample receipt temperature was high 4  2 C 13°C

BW05-060710-001

BW04-060710-001

RB02-060710-001

G0F090497

General Chemistry:

Bicarbonate Alkalinity

Chloride

Nitrate-Nitrite

Sulfate

Sample receipt temperature was high 4  2 C 13°C

Notes:

HT = Holding Time LCS = Laboratory Control Sample

ID = Identification MS/MSD = Matrix Spike / Matrix Spike Duplicate

QC = Quality Control PQL = Practical Quantitaion Limit

% REC = Percent Recovery

RPD = Relative Percent Difference

SDG = Sample Delivery Group

Sample Temperature at Receipt
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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: G0F080568-002 G0F080568-003

Sample Date: 6/5/2010 6/5/2010

SDG: G0F080568 G0F080568

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 U 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 U 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  

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.

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

V
a

l 
Q

u
a
l

V
a

l 
Q

u
a
l

QC Criteria
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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: G0F080568-010 G0F080568-011

Sample Date: 6/4/2010 6/4/2010

SDG: G0F080568 G0F080568

Compound Units Soil Soil RPDs Sensitivity

Perchlorate

Perchlorate ug/kg 6.2 U 5.6 U 0.0

Explosives

Nitroguanidine mg/kg 0.25 U 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 U 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 3.5 5.7 -47.8

Sulfate N/A N/A N/A   

Notes:

Reportable detections are in BOLD font.

ID = Identification U = Not detected.  

J = Estimated ug/kg = Micrograms per Kilogram

N/A = Not Applicable mg/kg = Milligrams per Kilogram

PQL = Practical Quantitation Limit

RPD = Relative Percent Difference

SDG = Sample Delivery Group

QC = Quality Control

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
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Table 4-4

Field Completeness

Five Year Range Condition Assessment Review

Boardman, Oregon

Number of Number of Field

Samples Planned
1

Samples Collected Completeness

Water 12 11 92%

Soil 5 5 100%

17 16 94%

Field Completeness Goal 100%

Notes:

1
= Number of samples includes field samples and duplicates.  Rinsates are not incuded.

Analysis
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Table 4-5

Analytical Completeness

Five Year Range Condition Assessment Review

Boardman, Oregon

Parameter
Total Number 

of Parameters
1 Acceptable Data

2 Acceptable Data 

Completeness

Quality

Data
3

Quality 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% 88 98%

Totals 321 252 79% 315 98%

95% 95%

Notes:
1

= 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.

Completeness Goals
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